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CONVERSION FACTORS, NON-SI TO SI (METRIC) 
UNITS OF MEASUREMENT 

Non-SI units of measurement used in this report can be converted to SI 

(metric) units as follows. 

degrees (angle) 

feet 

inches 

miles (US statute) 

pounds (mass) 

To Obtain 

radians 

metres 

centimetres 

kilometres 

kilograms 



SMALL-BOAT SURVEY SYSTEMS 

PART I: INTRODUCTION 

Background 

1. Hydrographic surveys* are a vital part of the US Army Corps of Engi- 

neers work effort in maintaining and improving this Nation's waterways. Sur- 

vey information is needed for dredge operations and payment, new project 

design, reservoir monitoring, and many other purposes. In all cases, the sur- 

vey information must go through a sequence of steps from data collection to a 

final form that is typically a chart of the waterway, showing the depths as a 

function of longitudinal positions on the chart, Handling and processing the 

large volume of information collected during hydrographic surveys is a very 

time-consuming job, if performed manually. This was the standard procedure 

prior to 1969. In that year, the Headquarters, US Army Corps of Engineers 

(HQUSACE) directed the US Army Engineer Waterways Experiment Station (WES) to 

pursue research aimed at automating the hydrographic survey work of the Corps. 

Part of the WE§ research effort was to improve communications between Dis- 

tricts already using electronic surveying tools and those using only manual 

methods. Another part of the WES effort was to improve communication between 

survey equipment suppliers and District survey personnel. The electronic 

positioning and data processing equipment available in 1970 was more efficient 

than existing manual methods. The equipment was successfully applied by many 

Corps Districts with considerable savings in costs and time. A significant 

limitation, however, was flexibility as the electronic equipment available in 

1970 was large and heavy, and consumed considerable electrical power. This 

limitation restricted the use of electronic surveying equipment to relatively 

large survey boats, 

2. Corps Districts must survey in a wide variety of waterways, and many 

of these are impractical to survey using large survey boats. Some isolated 

waterways must be reached overland by trailered survey boats, Trailering puts 

an upper limit of approximately 27 ft** on survey boat size, and even this 

* Unusual terms are defined in the Glossary (Appendix E). 
** A table of factors for converting non-SI units of measurement to SI 

(metric) units is found on page 3. 



size is difficult to handle. A considerably smaller boat is more easily 

transported. Another reason that small survey boats are necessary is that 

they are needed to work in small channels where larger boats cannot maneuver 

and where the water is too shallow for deeper draft boats. This need to use 

small survey boats conflicted with the need to automate the Corps survey pro- 

cess due to the size of the existing (1970) commercial electronic surveying 

equipment. 

3. In response to Corps District requests for small-boat electronic 

survey equipment, WE§ initiated two different equipment development projects, 

These were for data loggers that recorded survey data on magnetic tape cas- 

settes and permitted the data to be processed by the District automatic data 

processing center. Results of District use with these small-boat survey data 

loggers are given for the first project by LaFountain (1976) and for the 

second project by Thrower (1978). 

4. Use of survey data loggers produced a significant savings in data 

processing time in the Districts, but they did not provide pilot guidance, a 

capability available on the larger survey boats that had a minicomputer 

aboard. There also remained a costly lag in time between data collection and 

the finished chart. 

5. Use of data communication links to transfer data from a survey skiff 

to a larger survey boat was reported (Boone 1980). This paper gave an excel- 

lent description of some of the possibilities related to separating the data 

collection units and the data processing units of a system, but did not dis- 

cuss communication links to maintain real-time processing speed. 

6. By 1983, the availability of smaller and more rugged computers 

changed the picture of what possibilities were available for developing 

small-boat survey systems with capabilities almost equal to those possible on 

a large survey boat. From discussions with District personnel, it became 

clear that the need for an improved small-boat surveying system was important 

to many Districts. With HQUSACE backing, WE§ proposed that a special Corps 

meeting be held to discuss small-boat survey system development. This meeting 

was held at the Norfolk District in December 1983. Representatives from 11 

Districts attended, which was a good indication of Corps-wide interest in 

small-boat survey systems. 

7. At this meeting, WES personnel presented means by which they felt a 

practical small-boat survey system could be developed. The WE§ appraisal of 



commercially available components indicated the following: 

a. A recently available portable computer by Grid Systems Corpora- - 
tion should be capable of performing on-line in real-time the 
calculations necessary for pilot guidance, data recording, and 
data processing. 

b. The Grid Systems computer could be programmed in a high-level - 
language, FORTRAN, so that the survey programs, when developed, 
could be modified by Corps personnel as needed. 

c. By using modern communication technology the electronic compo- - 
nents of a survey system could be split into groups for optimum 
use of available boat and land vehicle space. For very small 
boats the system could be configured so that only a depth 
sounder and pilot guidance indicator need be aboard the boat and 
the remainder of the electronic equipment would be in a van or 
truck on the shore (Figure 1). For larger, but still trailer- 
able, boats, the system could be configured so that most of the 
equipment would be on the boat and the amount of equipment on 
the shore would be minimized (Figure 2),  In either case, the 
size, weight, and power consumption of the components would be 
kept to the smallest available at the time. 

8. District response at the 1983 meeting at Norfolk unanimously con- 

firmed the need for a small-boat survey system. Response from the Districts 

as to the best configuration to use was not clear, for the concepts presented 

were new and needed time to be understood. There was no question about Dis- 

trict need for a small-boat survey system and the HQUSACE representative 

Figure 1, Proposed hardware configuration 
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Figure 2 ,  Computer hardware with pilot indicator 

directed WES to give a high priority to the development of a small-boat survey 

system. 

9. The purpose of this study was to develop the software and hardware 

components that could be combined into a system that would satisfy the re- 

quirements for performing Corps hydrographic surveys using a small boat as the 

survey vehicle. It was recognized that software development would be the pri- 

mary Corps effort and that the system hardware would be assembled with com- 

mercially available components. 

Scope 

10, This report describes the hardware and software developed by WE§ for 

small-boat surveys. Example systems in use by Corps Districts are discussed 

to assist the reader in determining which combination of components would be 

most suitable. Each developed software package is discussed in detail. In 

addition, software packages developed to meet specific District needs are 

discussed. 



PART 11: DEVELOPMENT AND PROCUREMENT OF SYSTEM 

11. At the meeting of December 1983 at the Norfolk District, the basic 

system hardware configuration was proposed and adopted. The hardware con- 

sisted of a Grid Systems computer for processing, a theodolite-type range- 

azimuth positioning system, a radio-linked depth system, a printer, a small 

plotter, a pilot guidance display, a disk drive, and a ruggedized bubble 

cartridge drive (Figure 1). The development was approved by those in atten- 

dance with a decision to proceed with procuring hardware. 

Computer 

12. The Grid Systems Compass* computer (Figure 2) was selected based on 

ruggedness and ability to perform real-time, multitasking, closed-loop process 

control. Since the system was considered Automatic Data Processing (ADP), the 

requisition and supporting ADP documents were submitted for ADP approval in 

January 1984. ADP approval was received and the rewritten requisition was 

submitted to the WES Contracting Division in August 1984; the system was re- 

ceived and a 1-week vendor course on the system was attended in November. The 

system was demonstrated numerous times including the Corps Surveying Confer- 

ence at Jacksonville, FL, February 1985, and Savannah, GA, February 1988 

(McCleave 1985, 1988). 

Positioning System 

13. A competitive procurement action for the range-azimuth positioning 

system (Appendix A discusses the positioning systems) was begun with the sub- 

mission of a requisition in May 1984. The positioning system was delivered in 

December 1985. There were some major problems with starting up the position- 

ing system (it required a particular string of characters from the computer) 

that were not resolved until a few days before its debut at the Corps Survey- 

ing Conference in Jacksonville, FL, February 1985 (McCleave 1985). The posi- 

tioning system was found to have three major shortcomings for hydrographic 

* At the time testing was conducted, Compass was a registered trademark of 
Grid Systems Corporation. 



work: (a) it had a hardware range break at 1 km, (b) the precise time at 

which the range measurement was taken was not actually known, and (c) it was 

impossible for an operator to follow a moving boat and keep it "locked on" for 

more than a few seconds at a time. 

14. The vendor chose not to address these problems, so WES devised a 

scheme to add a joystick servo-drive control to the device to aid an operator 

in smoothly following a moving target. This modification was awarded on a 

low-bid basis in July 1986. Even with the joystick, it was hard for an opera- 

tor to stay locked on a moving boat for more than 30 sec at a time because the 

positioning system was too sensitive (having to be exactly on the prism con- 

tinously). Therefore, the range-azimuth system procured was determined to be 

unacceptable, At this time a search of available alternative range-azimuth 

theodolite-type systems was made. 

15. Another vendor, International Measurement and Control (IMC), became 

very interested in the WES development effort in September 1987. The vendor 

loaned WES a Hydro l* unit (Figure 3) for several weeks for testing. The unit 

was found to work well in all respects but two: (a) vertical tracking was 

awkward, and (b) the length of time of the range measurement was known only to 

within 0.8 sec. The vendor voluntarily corrected both problems by (a) adding 

a vertical movement lever that worked well with the horizontal crank, and 

(b) rewriting the internal firmware to allow input of a synchronizing charac- 

ter from the computer and returning a data age time allowing the sample time 

to be known within 0.1 sec. The vendor loaned WES a revised unit to demon- 

strate the small-boat system at the Corps Surveying Conference in Savannah, 

GA, in February 1988 (McCleave 1988). An operator could easily follow a boat 

with the unit, and no shortcomings were noted. 

16. There was no known commercially available depth system that would 

allow acquiring depths on a boat and radio-linking them to an IEEE488 

(Institute of Electrical and Electronics Engineers (IEEE) 1978) interface on 

shore, Therefore, a requisition to design one was issued in February 1984, to 

obtain a system. The system was delivered in June 1984, and found to have 

* Hydro 1 is a registered trademark of International Measurement and Control, 



Figure IMC range-azimuth 
tioning system 

four problems, the worst of which was that the IEEE488 interface was inopera- 

tive. The IEEE488 interface was to be the communication link between the 

depth sounder and the computer; without it, verification of the depth sounder 

could not proceed. After numerous attempts to find the solution to the prob- 

lem, including a 3-day trip to the factory, it appeared the vendor was going 

to be unable to resolve the problem. After waiting to be sure the vendor was 

not going to respond in a positive manner, a new competitive procurement was 

begun. 

1 7 .  A contract to design a radio-linked, IEEE488-interfaced depth 

sounder was awarded to Innerspace Technology Corporation in July 1986. A com- 

pleted unit was delivered in October of 1986 (Figure 4). The unit was field 

tested and no deficiencies were noted. The unit was demonstrated at the 

February 1988 Savannah conference (McCleave 1988); the vendor also had a unit 

at: its conference booth, as the system was being marketed as a commercially 

available standard product. 



Figure 4.  Innerspace Technology depth sounder system 

Pilot Guidance Meter 

18. In talking with Districts, it was determined that an analog style 

leftlright pilot guidance indicator was the easiest to steer by. Since vari- 

able meter scale and distance along the line were also desirable, it was 

decided to procure a digital graphical display which could emulate an analog 

meter. This would require either an intelligent display or a display with a 

high-speed interface so that the computer could provide the graphics. Since 

one configuration would place the computer on shore and the display on the 

boat, an intelligent display with a modem interface was decided upon. Radio 

Shack* was known to market an economical, small, lightweight computer which 

met these criteria (Figure 5). Therefore, a requisition was issued in 

September 1984,  and the unit was received a few weeks later. The coding was 

done by WES; the only problem noted was that the unit could operate only a few 

* Radio Shack is a registered trademark of the Tandy Corporation. 

I1 



Figure 5. Radio Shack pilot guidance computer 

hours on internal batteries and required the external, battery-eliminator 

module. No problems were noted with the module. The unit was demonstrated at 

both the 1985 Jacksonville and the 1988 Savannah conferences (McCleave 1985 

and 1988, respectively). 

Ruggedized Storage 

19. The computer procured was capable of taking 130 gss of vibration, 

but the disk drive was rated only at 3 g's; therefore, a more ruggedized stor- 

age media was desired for rough conditions. Any storage media which uses mov- 

ing parts cannot sustain high shock levels; therefore, a removable cartridge 

bubble drive was procured. The requisition was issued to Targa Electronics in 

September 1984, and the drive was delivered in February 1985 (Figure 6). A 

vendor recall was issued and the unit was returned to the factory in March 

1985 to correct a write-protect loglc problem. As delivered, the unit was 

good only for data storage (using specialized software) and could not be used 

as a standard peripheral (with vendor programs). However, the vendor later 

developed Grid disk drive emulation firmware (which was installed at no cost 



Figure 6. Computer system with Targa bubble memory unit, plotter, and 
printer 

in October 1985) for the IEEE488 interface. This allowed the bubble drive to 

function as a standard storage device appearing to the computer as an external 

floppy (or hard) disk. The unit was loaned to the Louisville District in 1986 

for field evaluation and found to be intermittent and unusable. The unit was 

returned to the factory and a revision to the write-protect logic was made. 

Since then, no problems have been noted; however, it has not been extensively 

tested. The unit was demonstrated at both the 1985 Jacksonville and the 1988 

Savannah conferences (McCleave 1985 and 1988, respectively). 

Plotter 

20. A small plotter (8.5- by 11-in. paper) was procured with the com- 

puter system (Figure 6). However, it soon became apparent that developing a 

plan view program would require the ability to plot on larger paper. Between 

17 January 1986 and 17 February 1986, a plotter was rented to aid in software 

development. However, there was a recurring need to add large plot enhance- 

ments to be able to demonstrate plotting and to help Districts trouble-shoot 

problems. Therefore, a low-cost D-size (22- by 34-in.) Hewlett-Packard Draft- 

pro* plotter was requisitioned in August 1987 and delivered in September 1987 

* Hewlett-Packard and Draftpro are registered trademarks of Hewlett-Packard 
Company. 



(Figure 7). This plotter ran all existing software without modification and 

no problems have been noticed. It was demonstrated at the Savannah conference 

in February 1988 (McCleave 1988). 

Figure 7, Hewlett-Packard Draftpro plotter 

Printer 

21, A small printer from HewletFPackard was requisitioned in August 

1984 and delivered a month later (Figure 6). NO problems have been noted with 

the printer. It was demonstrated at both the 1985 Jacksonville and the 1988 

Savannah conferences (McCleave 1985 and 1988). 

Radio Link 

22. The additional radio link necessary for connecting the land-based 

computer with the ship-based pilot guidance display was originally ordered in 



February 1985. The first supplier was unable to deliver the radio link as 

specified; and a new requisition was issued to Motorola, and the unit was 

delivered in August 1986 (Figure 8). The radio link was field tested on sev- 

eral occasions. In March 1987 during a demonstration of the system to HQUSACE 

and field personnel in Fort Belvoir, VA, an output transistor went out, ren- 

dering the unit nonoperational. However, since then no problems have been 

noted. The link was demonstrated at the 1988 Savannah conference (McCleave 

1988). 

Figure 8. Motorola pilot guidance radio link 

Software 

23. Software is discussed in Part 111. 

Configurations 

24. The system was designed to function in either of two hardware 

configurations: (a) configuration 1, computer on shore (Figure 9) or (b) con- 

figuration 2, computer on boat (Figure 10). Both configurations can use the 

same hardware with the only difference being method of connection. In the 

first configuration, radio links replace wires for communication of depth from 
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boat to shore and pilot guidance from shore to boat. In the second configura- 

tion, a radio link replaces wires for communication of position from shore to 

boat. The same software works with either configuration, as the connecting 

links are transparent to the computer. The configuration diagrams are drawn 

for range-azimuth equipment. Range-range equipment normally places the com- 

puter on the boat as in the second configuration. Global satellite position- 

ing systems would normally be similar to configuration 2. Any additional 

inputs, such as tide gages, would connect to the computer by IEEE488 with 

radio links used as needed. 

25. The only District-tested systems have been using configuration 2, 

with the computer on the boat and using an Innerspace digitizer. The 

presently used field systems are shown as follows: 

Registered 
District Field System Trademark of Figure 

Mobile Del Norte Del Norte Technology 11 
Autotape Cubic Precision Corp . 12 

Panama City Mini-Ranger 111 Motorola, Inc. 
Polarf ix Krupp Atlas 

Louisville Del Norte Del Norte Technology 15 
Huntington Del Norte Del Norte Technology 16 

The WE§-demonstrated system of the first configuration (Figure 17) used an IMC 

range-azimuth system and could function in either configuration. The minimum 

hardware required is listed in Table 1. Special cabling is diagrammed in 

Appendix B. 

26. A small-boat system capable of performing dredging payment, recon- 

naissance, and buoy placement surveys was developed (Figure 18 shows a typical 

small boat and equipment). Ocean surveys and sweep system surveys were out- 

side the scope of this development effort (however, rhe bask system could be 

modified to address these and other needs). 

2 7 ,  The hardware and software are modular so that positioning and depth 

equipment can be easily exchanged in the field (if software modules have been 

written for the particular hardware). To provide this capability, range and 

depth information come directly into the computer, not through some vendor box 



NOTE: Prices listed were those at 
time Mobile System was procured. 

EATTERIES 0 
2 4  V 1 2  U 

I IttARSPHCE 

445 D I G I T I Z E R  1 
7 1 9  8 RAYTHEON 

38 WATTS, 1 2  U 
UOLTS 

It4 W E  
CDMBO: HARD h 

FLOPPY D I S K  
GRiD 2 1 0 1  

f 3 2 5 8  
18 LBS 

28 CWTTS, 1 1 0  U 

Figure 11. Mobile Del Norte 

+ 
IJOTE Prlces l~sted w e  those at 
time Ptoblle Systm uas procured. 

445 D I G I T I Z E R  

1 0 0  CMTTS, 1 2  V 
3&3 WWTTS, 12 U 

4 5 0  WfiTTS RATED 

Figure 12. Mobile Cubic Autotape 



W E *  P r i c e s  l i s t e d  ware those  a t  
tiue Panama C i t y  System was procured. 

BATTERIES 

2 4 U  1 2 U  

12 u TO 110 U 
INVERTER W 0 0  

PRINTER W225Q 

17 WTTS, ll0v 

Figure 13. Panama Ci ty  Mini-Ranger I11 

NOTE: P r i c e s  l i s t e d  were those a t  
t i m e  Panama City System was procured  - BATTERIES 

2 4 ' J  .12V 

INKERSPWE 
TECHNOLOGY 
MMKL 488 

H A C H I N  
$13,422 

12 UOLTS 

TRS MJDEL 188 
W E M I U E  M S L G T E  

PILOT GUlWtCE 
$399 4 LBS 
INTERWK BATTERY 

OR llBU I- 
PRINTER HF2250 

7 . 5  LBS 
17 WATTS, 110U 

KRIJPP ATLAS POLARFIX 
SYSTEPl 1115,800 

Figure  14,  Panama C i ty  Krupp A t l a s  P o l a r f i x  

11 9 



DEL NORTE 528 
$18,472 

2 9  LBS 
4 0  WRTTS, 24 U 

NOTE: P r i c e s  l i s t e d  w r e  those a t  
t i m e  L o u i s v i l l e  System was procured .  

BOAT BOTTERY 

IIXIERSPRCE 

12 U 445 OIGiTIZER 

l i 2 6 0  

47 LBS 
6 5 LBS 

30 WHTTS, 12 V 

I N  HOUSE 

Figure  15. L o u i s v i l l e  Del Norte 

NOTE: P r i c e s  l i s t e d  were those a t  
t i w e  w t i n g t o n  system u s  procured. 

DEL W T E  542  

46 WTTS, 24 U 

BRTTERIES i 
2 4  0 12 fJ 

INNERSPHCE 

445 DIGITIZER 

t" I 8 5 LBS 
4; LBS 

30 WATTS, 12 U 
12 W T S  

PRINTER W22% 

7.5 LBS 
35 M T T S ,  110 U 17 WTTS,  116%' 

Figure 16.  Huntington Del Norte 

I N  HWSE 
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that ties them together through a common interface. This requires that the 

positioning system have an RS232 (Electronic Industries Association 1969) 

interface and that the depth measuring system have an IEEE488 interface. 

28. Four survey styles are allowed: (a) section line, (b) Louisville, 

(c) random, and (d) find spot (Figure 19). The survey styles are modular and 

new styles could be added basically by changing the operator interface 

software module. The survey styles are discussed in detail in Part 111 and 

Appendix C. 

SECTION LINE 

LOUISVILLE 

RANDOM 
- 

r' 

7 
/ F I W D  SPOT 

'-.--M 

Figure 19. Survey styles 

29. Plotting is supported both on-line and afterwards. On-line, the 

current boat position is shown by pen position at all times; depths are pLot- 

ted when data saving is enabled. Afterwards three plot types may be produced: 

(a) plan view with features, labeling, and contours (Figure 20), (b) cross 

sections (Figure 21), and (c) three dimensionally stacked cross sections (Fig- 

ure 2 2 ) ,  The ploe types are discussed in detail in Part III and Appendix C, 

30. Printing is supported on-line and aftemards. On-line easting, 
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Figure 20. PLAN - VIEW - PLOTTER 

northing* and depth may be printed at a predetemined interval. Afterwards, 

data and dredging quantities may be printed. 

31 .  Since the survey program is written as a group of tasks (modules) 

which are basically independent, most hardware operations can take place at 

speeds close to the maximum possible, For example, since depth acquisition is 

In a separate module from position, depths may be acquired ten times per sec- 

ond while position is acquired only once per second. The data are recorded 

independently and time marked by a common clock in the computer, Position is 

then detemined by piecewise linear interpolation at the times the depths were 

acquired (by postprocessing programs), The net effect is that position versus 

depth is available at 10 times per second for cross-section plots and dredging 

computations. While this "high-speed" computation is taking place, the opera- 

tor may leisurely change the display scale, record tides, mark spots, etc., in 

the background (i.e., at a low priority). 

32. The pilot (helmsman) has independent control of his display as 





Figure 22. 3D PLOT - 

graphics are generated and controlled within the pilot indicator computer 

(distributed processing), Update information is sent to his display about 

once every 0.8 sec, as it becomes available. Function keys are used for in- 

puts of scale change and display form (auto scaling may be enabled if 

desired). 

Evaluation 

33. The software has been extensively field evaluated by several Dis- 

tricts, primarily Mobile. Problems were corrected as they were discovered and 

enhancements have been made. Since hydrographic surveying is an evolving 

field, no software or hardware can ever be considered complete. However, all 

codes and information generated are available to Districts (i.e., there is 

nothing proprietary in the package) and consultation by WES personnel is 

available on a cost per time basis if needed, In general, the system has been 

proven to be easy to use by surveyors (i,e., computer types are not required), 

but onsite training is recommended. 

34. The Districts, thus far, have all opted for the computer-on-boat 

hardware configuration, and this configuration has been thoroughly tested. 

The equipment-on-shore method has not been tested as extensively. The only 

real difference between the two is radio links; therefore, the main concern 

which has not been addressed is how susceptible will the system be to local 

radio interference, However, dedicated-band, Government-only frequencies were 

selected; so this should not be a problem. 



35. Some experimentation was done with prism arrays for targeting, 

One-inch and two-and-one-half-inch prisms were tested. The smaller prisms may 

be more tightly spaced but form a weaker target, The best configuration found 

was the one commonly provided by vendors: two rows of six prisms each in a 

circular pattern around a pole. The prism rows are offset 30 deg such that a 

prism occurs at each 30-deg internal around the pole. Reflectors around the 

prisms (provided by some vendors) are desirable. In addition to the prisms, a 

vertical foot of reflective tape is wrapped around the pole immediately below 

the prisms. The tape provides a "close in" target and the prisms provide a 

long-range target, This enables smooth operation from 100 ft to 2 miles 

separation between the theodolite and the boat, 



PART 111: SOFTWARE 

3 6 .  A number of surveying programs have been developed. These include 

presurvey, survey, and postsurvey programs. The package, as it is now imple- 

mented, is designed to do zigzag surveys, random surveys, and find spot sur- 

veys. Cross-section surveys are extensively supported. Profile and random 

lines can presently be run and plotted in plan view (Figure 23). A program to 

fit data from profile and random surveys to section lines generated afterwards 

is planned but is not part of this development. Profile surveys are best run 

with sweep systems. This package does not presently support sweep systems. 

37. Part I11 provides an overview of most programs in the package. A 

detail of each program is included in Appendix C. The information layout in 

memory and in disk files is given in Appendix D. 

L 

Figure 23, Survey patterns 



38. The design philosophy has  been t o  acqu i r e  a s  much d a t a  a s  p o s s i b l e ,  

a s  a c c u r a t e l y  as poss ib l e ,  while  providing a use r - f r i end ly  opera tor  i n t e r f a c e  

and f requent  p i l o t  guidance updates .  These goa l s  have l a r g e l y  been met, 

39, To provide a  user - f r iendly  ope ra to r  environment, t h e  Grid Systems 

menu/form package has  been incorpora ted  i n  most of t he  programs. A form ( f o r  

input  of m u l t i p l e  i tems)  i s  displayed on t h e  sc reen  wi th  d e f a u l t  o r  prev ious  

va lues  shown. The ope ra to r  then uses  t h e  c u r s o r  t o  move about and change 

s e l e c t e d  i tems  by e i t h e r  s e l e c t i n g  from a l i s t  of choices  a t  t h e  des i r ed  form 

p o s i t i o n  o r  typ ing  i n  a va lue  f o r  a  p a r t i c u l a r  item. When he is  s a t i s f i e d  

wi th  t h e  form's con ten t s ,  he confirms i t  and t h e  program cont inues,  

40, To c o l l e c t  d a t a  a t  t h e  h ighes t  p o s s i b l e  r a t e  and provide t h e  p i l o t  

wi th  r a p i d  updates ,  modular, concurrent  t a s k s  were used. The survey mult ipro-  

gram i s  composed of a  s e t  of independent t a s k s  t h a t  i n t e r a c t  wi th  each o t h e r  

us ing  a  common block of memory through which d a t a  and semaphores a r e  passed,  

One t a s k  i s  dedica ted  t o  acqui r ing  p o s i t i o n  information and computing boa t  

p o s i t i o n ,  bo th  abso lu t e  and r e l a t i v e  t o  t h e  d e s i r e d  survey l i n e ,  Another t a s k  

acqu i r e s  depth information.  A t h i r d  t a s k  sends p i l o t  guidance information t o  

t h e  p i l o t  i n d i c a t o r .  A f o u r t h  p r i n t s  c u r r e n t  da t a .  A f i f t h  p l o t s  cu r r en t  

da ta .  And s t i l l  another  program d i s p l a y s  g r a p h i c a l l y  t he  b o a t ' s  p o s i t i o n  and 

al lows ope ra to r  inputs .  Since a l l  t a s k s  can e f f e c t i v e l y  t ake  p lace  concur- 

r e n t l y  and independent ly,  each p a r t  does no t  have t o  wa i t  f o r  t h e  o t h e r s  t o  be  

completed before  i t  can start t h e  next  cyc l e  (concurrent  process ing) .  Depths 

and p o s i t i o n s  can be saved a t  r a t e s  up t o  10 t imes pe r  second. Also, ope ra to r  

i n t e r v e n t i o n  such a s  changing d i sp l ay  s c a l e s  w i l l  no t  a f f e c t  t h e  d a t a  acqu i s i -  

t i o n  and p i l o t  i n d i c a t o r  update r a t e s .  To synchronize t h e  d a t a ,  an i n t e r n a l  

c lock  i s  read each time a p o s i t i o n  o r  depth i s  acquired and t h e  time i s  saved 

along wi th  t h e  acqui red  d a t a .  Analysis  programs then  l i n e a r l y  i n t e r p o l a t e  t h e  

p o s i t i o n  readings  t o  g e t  p o s i t i o n s  a t  t h e  t ime depths were acqui red ,  provid ing  

pos i t i on ldep th  i n f o m a t i o n  a t  0 , l - sec  i n t e r v a l s .  Mul t i task ing  l i k e  t h i s  

ope ra t ion  on t h e  Grid computer i s  not  p o s s i b l e  on MS-DOS* computers. This  

mu l t i t a sk ing  c a p a b i l i t y  was an important f a c t o r  i n  s e l e c t i n g  t h e  Grid computer 

f o r  t he  small boa t  system. 

* MS-DOS i s  a  r e g i s t e r e d  trademark of Microsof t ,  Ins .  
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Figure 24. Power-up display 

41. To add a personal touch to each survey vessel's system, a picture 

of a surveying boat (or a picture selected by the survey crew) with the 

particular vessel's name on the top is displayed on power-up (Figure 24). 

42. To allow Districts that have in-house programmers to better use the 

system, all programs are written in FORTRAN, and a plot package using industry 

standard plot commands (PLOT, AXIS, SYMBOL, etc.) is provided. Therefore, 

analysis and plot programs can be moved to the Grid computer with much less 

effort than would otherwise be required. This allows District-written soft- 

ware to be run in the field without need of transferring data to the main Dis- 

trict computer. Data may be transferred via phone line to the District's main 

computer if desired, 

Survey Types 

43. The package presently supports four kinds of surveys: section 

lines, Louisville style, random, and find spot, Typical programs used in the 

surveys are shown in Figures 25-27. Section line surveys involve presurvey 

line generation and postsurvey processing in the office, This approach is 

used by offices that pay dredgers by quantity of material removed. Louisville 

style surveys require no office preparation as a final plot is produced during 





t h e  survey. This  approach is  used by o f f i c e s  t h a t  pay dredgers  by t h e  hour a s  

t h e r e  a r e  no known c o n t r o l  po in t s .  Random surveys a r e  a supe r se t  of s e c t i o n  

l i n e  surveys i n  t h a t  no t  only may predefined channel and s e c t i o n  l i n e  coordi- 

n a t e s  be used, bu t  a l s o  Lines may be generated from c u r r e n t  boat  p o s i t i o n  a t  

t h e  s i t e .  Random surveys  a r e  good f o r  general-purpose use a s  they  a l low f i e l d  

de te rmina t ion  of coo rd ina t e s  re ferenced  from known c o n t r o l  po in t s .  Find spot  

a l lows  proceeding t o  a number of predetermined s p o t s  f o r  buoy placement o r  t h e  

l i k e .  

Presurvev 

4 4 ,  There a r e  two presurvey programs i n  t h e  package f o r  s e c t i o n  l i n e  o r  

random surveys. One accep t s  s i t e  i n f o m a t i o n  from t h e  keyboard and produces a 

f i l e  conta in ing  l i n e s  t o  be surveyed. The o t h e r  accep t s  equipment i n f o m a t i o n  

from the  keyboard. Since numerous f i l e s  w i l l  be a s s o c i a t e d  wi th  each survey 

s i t e ,  t h e  f i l e s  a r e  named by a convention t h a t  u ses  t h e  s i t e  name f o r  a base 

and the  type of in format ion  i n  t h e  f i l e  f o r  an ex tens ion ,  The ope ra to r  sup- 

p l i e s  t h e  s i t e  name and t h e  programs supply and assume t h e  ex tens ions .  

4 5 ,  The NEW LINE INPUT i s  a fom-dr iven  program t h a t  accep t s  i n f o m a -  - - 
t i o n  from t h e  keyboard f o r  a new s i t e  o r  from a previous ly  c rea t ed  s i t e  f i l e .  

I f  a previous ly  c r e a t e d  f i l e  i s  t o  be modified, t h e  ope ra to r  e n t e r s  t h e  s i t e  

name (such a s  ARLINGTON) i n t o  t h e  f i r s t  form disp layed  (Figure 28). The next  

form has f i v e  i tems of t e x t  and one menu i tem (Figure 29). This  form i s  used 

F i g u r e  28. File form: NEW - LINE - INPUT 

L INE 2 WIND 2 t4AUTS 
LINE 3 TEMPEEATlJRE 75 CEGREES FAHFlENHE I T  
L INE 4 
LIt.IE F! i 
Figure 29. S i t e  desc r ip t ion :  NEW LINE INPUT - - 

t o  e n t e r  d e s c r i p t i v e  t e x t  about t h e  s i t e  o r  survey cond i t i ons ,  The next  sec- 

t i o n  of t he  program a l lows  enter%ng/modifying (Pigure 30) channel coord ina te  

i n f o m a t i o n  (F igures  3% and 32).  The channel coord ina te  form (Figure 33) 



Figure 30. Channel modify form: NEW - LINE - INPUT 

BhSE LI t.IE 
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....' 

Figure 31. Method of defining channel 



Figure 32. Channel s e c t i o n s  (Continued) 

34 



NEW - LINE - INPUT 
Channel index numbers when using rectangular or nonrectangular input methods 

are defined by relationship to the channel coordinate pairs. 

Channel Coordinates 

Assume a survey with channel coordinate pairs 

1. A(L)¶A(R) 

2. B(L),B(R) 

3. C(L),C(R) 

4 .  D(L),D(R) 

5 ,  E(L),E(R) 

6 ,  P(L),F(R) 

7. G(L),G(R) 

8. H(L)sH(R) 

9. I(L),I(R) 

where A(L) is A(LE) , A(LN) 
A(R) is A(RE) , A(RN) 

Channel indices are detemined by an area of channel plan view with index 

number of first channel coordinate pair used and are shown as 1-8, 

Section Lines 

If section lines are superimposed as shown, the group index number should be 

as follows: 

Section 

1 
2 
3 
4 
5 
6 

No. of 
Lines 

2 
1: 
2 
2 
2 
I 

Channel 
Index No. 

I 
1 
4 
6 
6 
7 

Figure 32. (Concluded) 
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Figure 33. Coordinate form: NEW LINE INPUT - - 

accepts left-side channel easting and northing, right-side channel easting and 

northing, baseline easting and northing, and center-line easting and northing 

in district units (feet), 

46.  Section lines may be defined by one of three methods (Figure 3 4 ) :  

NOH R E C T A N G U L A R  

CHAE4HEL BASED 

Figure 34. Section line definition methods 



rectangular, nonrectangular, or channel based. Groups of parallel lines are 

created that are either rectangular, trapezoidal, or channel-shaped. The 

first form (Figure 35) has an item to select the input method and an item to 

select action on the next group. The rectangular input method (Figure 36) 

generates lines of fixed length parallel to the first at uniform offset. The 

nonrectangular input method generates linearly increasing or decreasing length 

parallel to the first at uniform offset. In addition to all form items re- 

quired for the rectangular method, a second line (Figure 37) must be defined 

by start and end coordinates for use as a reference for detemining the azi- 

muths of propagation from the ends of the first line. The channel-based input 

method (Figure 38) uses the channel coordinates as a reference for section 

Line generation. Once all groups are input, a graphical representation of the 

channel is displayed (Figure 39). 

47. The EQUIPMENT - ENTRY program allows entry of transponder easting, 
northing, and height (Figure 40). The boat antenna height is also entered 

(Figure 41). An option of using or not using depth chart event marking is 

allowed. The type of range and depth equipment to be used must be selected. 

One equipment option is SIMULATION; this allows depth equipment to be 

exercised while ranges are simulated (vice versa) for diagnostic purposes. 

48. The FIND - SPOT style survey requires running the EQUIPMENT - ENTRY 
program and the NEW - SPOT - INPUT program prior to beginning the survey. The 

Louisville style requires no presurvey programs. 

49, The NEW - SPOT - INPUT program simply allows inputting a series of co- 
ordinate pairs (Figure 42) corresponding to the desired spots to be located. 

The output goes to a file with the site name and the extension ".SPOT," 

50, Several programs have been developed to verify system operation. 

These programs are normally run when there is a problem with the system to 

determine which component is not functioning properly, 

51, Prior to going to the survey site, a simulated run may be done in 

the office and the simulated data plotted. This is a good check of the survey 

coordinates and template. The simulated data may be plotted in plan view and 

cross section, making most bad entry values stand out, It is better to detect 

and correct input errors at the office rather than the site because there are 

less pressure and chance for error. This step is not essential as coordinates 

may be entered on the survey boat as it sails from the dock to the survey 

site, but is recomended whenever time allows. 



SECT I Ot4 PlETHI3D 
CIC:TIrJt4 Ot.4 t4EXT GROClP 

Figure 35. Section line input method form: 
NEW LINE INPUT - - 

Figure 36. Rectangular input method: 
NEW LINE INPUT - - 

STING START 331813 .3125  
ORTHING START 234010 .9063  
ASTING F I N I S H  

Figure 37. Nonrectangular input method: 
NEW LINE INPUT - - 

EXTENSI ON BEI'ONU I::WA~~I..IEL LEFT ElIDE 8 , 8 8 0 8  
E::,<TENSI Ot.4 BE'fONl! CHANt.IEL R I  I;WT S% DE 8 , 8 8 0 8  
SEPARAT E ON "'18, 8813~3 
START I N6; CHAt4NEL COOEDIt.IATE I t.iElEX 8 
CHAHk.IEL END L I t4ES TCl I NCLUDE BOTH 
MORE GROCIPS AFTER THIS? tdO 

Figure 38. Channel-based input method: 
NEW LINE INPUT - - 



::TAT ION 

8 .88  

EAST I NG 
7'5 .-~r5579.41 

Figure 39,  Generated l i n e s :  NEW - LINE - INPUT 

Figure 40. Transponder e r i s r d i n a t e  fsm: 
EQUIPMENT ENTRY - 

Figure 41 ,  Equipment s e l e c t i o n  form: 
EQUIPMENT - ENTRY 



XX:XXXX:+::#IX:t:XXl%:XX~:t:X:Y.:t:X:t:KX:t:XX:~XX:X:XX:X:+::*::f :t::b:t::f 
CODE HETIJRN COkIFIRtlS A FORM 
ESCAPE I: HOT CODE ESCAPE :) ALLOL4S ESCAPING 

Figure 42. NEW SPOT INPUT form - - 

Sect ion  l i n e  survev 

52. The survey program is  a c t u a l l y  e i g h t  independent t a s k s  t h a t  pass  

informat ion  through a  common block of memory and ga in  processor  time on a  

p r i o r i t i z e d  b a s i s .  To i n i t i a t e  t he  e i g h t ,  run the  program SURVEY. SURVEY 

w i l l  b r ing  the  o t h e r  seven t a s k s  (CONFIGURE, DEPTH, RANGE, PILOT, 

PLOT - PLOTTER, PRINT, and PLOT - SCREEN) i n t o  memory and run  them. S t a r t i n g  

SURVEY spawns a  temporary t a s k  c a l l e d  CONFIGURE t h a t  reads  i n  t h e  equipment 

and s e c t i o n  l i n e  f i l e s  and d i sp l ays  s e v e r a l  s h o r t  £ o m s  t h a t  t h e  ope ra to r  may 

modify from t h e i r  d e f a u l t  va lues .  The f i r s t  form disp layed  al lows t h e  opera- 

t o r  t o  s e l e c t  t he  type of survey (predetermined s e c t i o n  Pine, f i n d  spo t ,  ran- 

dom, o r  L o u i s v i l l e  s t y l e ) ,  whether o r  no t  ranges and depths  a r e  t o  be simu- 

l a t e d  o r  acquired from transponders ,  whether o r  no t  p i l o t  guidance w i l l  be 

used,  whether o r  no t  p l o t t i n g  w i l l  be used (p lan  view only a t  p r e s e n t ) ,  

whether o r  not  d a t a  w i l l  be p r in t ed  during t e s t  ( i f  so ,  t ime i n t e r v a l  between 

p r i n t o u t s  i s  en te red ) ,  type of sc reen  d i sp l ay  (p lan  view, c r o s s  s e c t i o n ,  o r  

bo th ) ,  and whether o r  not  a l l  d a t a  c o l l e c t e d  a r e  t o  be s t o r e d  (Figure 43). I f  

no t  a l l  da t a  a r e  t o  be saved, another  form (Figure 44) i s  brought up i n  which 

t h e  ope ra to r  s e l e c t s  t h e  method by which acquired d a t a  a r e  t o  be decimated f o r  

st orage. 

53. The PLOT - SCREEN t a s k  accepts  a l l  run-time ope ra to r  i n p u t s  and con- 

t r o l s  t he  screen  d i s p l a y ,  The t a s k  au tomat ica l ly  s e l e c t s  t h e  f i r s t  l i n e  and 

d i s p l a y s  i t  on the  screen  (Figure 45). The top  of t he  sc reen  i s  no r th ,  and 

the  beginning of l i n e  i s  f u r t h e r  from the  edge of t he  sc reen  than t h e  end. A s  



SECT LINES 

NOTHING 

SAk.JE ALL DATA 

Figure  43, Survey op t ion  form: SURVEY 
( s e c t i o n  l i n e )  

DEPTH AT LEAST 1 . B@@O 
DEPTH AT LEAST 5. 
DEPTH AT LEAST 1 .8888 

Figure 44. Data r a t e  form: SURVEY ( s e c t i o n  l i n e )  

EASTING 1 
325594.115 
NORTH I NG .- - .- .- ~ .>es  17 .83 
OFFSET 
-7. f5@ 
DO14NL I NE 
25.813 
SCALE 
68.69 
DEPTH 
28.18 
SPEED 
2.88 
MARK E 
@.@G 
PIARK N 
6.678 
MARK 6 j  
8.88 
TIME 
16.88 
GClOa GEUM 
SAV I NIZ DATA 

Figure 45, Survey d i sp l ay :  
SURVEY ( L o u i s v i l l e )  



each new boat position is read, a dot is displayed on the screen at the proper 

location, Several "live" values are displayed on the right edge of the 

screen. Messages are displayed to indicate the geometry of the positioning 

system and if data are currently being saved. A number of run-time changes 

may be initiated by the operator. To cause these changes to take place, the 

operator momentarily depresses a key. A aborts the run. C allows entering 

initialization information for Cubic positioning equipment if range Signal is 

lost for extended period and Cubic must be restarted. D allows entering a 

depth gage tide adjustment. E allows manual ending of data saving for a line, 

F enables or disables range wild point filtering. L allows manually selecting 

the next survey line. N allows changing the next mark number from its next 

sequential value, 0 overrides automatic "start at beginning of line and 

finish at end of line" data saving (overriding may be toggled on and off by 

successively striking 0 ) .  P causes data collection to pause until P is struck 

again. Q causes the task to quit immediately. R reverses the direction in 

which the current line is to be run. T allows new transponder locations to be 

selected from the transponder menu. X exchanges the screen scale. 

54. Normally, as the beginning of line is passed, data saving starts 

and when the end of line is passed, it stops. Data are written to disk in a 

file with a four-digit extension which is the same as the line number, Then 

the next sequential line is displayed and the sequence continues. If the boat 

cannot manuever to the start of line, S may be entered to start data collec- 

tion at the present, dom-line position. If the boat cannot reach the end of 

line, E may be entered to terminate the data collection at the present posi- 

tion. M causes the current easting, northing, depth, and time to be saved. 

B causes a position offset by some entered distance and angle to be saved, 

Sometimes it is desirable to enter R and reverse the line to make boat steer- 

ing easier due to currents or wind, If depth chart event marking was selected 

in the equipment file, event marks are generated, 

55. Louisville style survey uses a scaled cartesian coordinate system 

which is not absolutely defined in terns of easting, northing, or rotation, 

Like the section Pine survey, the survey task is actually eight independent 

tasks that pass infomation through a common block of memory and gain praces- 

sor time on a prioritized basis. The first form displayed allows the operator 

to select the type of survey--Louisville style (Figure 46). The task then 



Figure 46. Survey option £om: SURVEY (Louisville) 

displays a Louisville style input form (Figure 47). Items entered include 

pool elevation (subtracted from depths during the run), bar identification 

number, transponder separation, and plot scale. 

TRANSPONDER SEPARATION 

Figure 47. Louisville special fom: 
SURVEY (Louisville) 

56, The PLOT - PLOTTER LOUISVILLE task first asks the operator to posi- - 
tion the plotter's pen at transponder B's relative location and enter a car- 

riage return, It puts the B transponder symbol at this point. It then asks 

the operator to position the pen at transponder A's relative Location and 

enter a carriage return. The task then uses the second operator-selected 

position to determine an azimuth from transponder B to transponder A. It then 

moves to transponder A's plot position along this azimuth a distance equal to 

the plot relative transponder separation and plots the A transponder symbol. 

Next it generates an easting, northing set 0% transponder coordinates based on 

the plotter input transponder coordinates, The PLOT SCREEN LOUISVILLE task - - 
accepts a l l  run-time operator inputs and controls the screen display. The 

task automatically creates a line based on present position and displays it on 

the screen (Figure 481, 

5 7 ,  h program called SECTION LINES LOUISVILLE will take the data and - - 
generate a pseudo .LINE file to make it resemble a section Sine survey, It 

also modifies the distance along line and distance of f  line in the data files 

to correspond to the pseudolines it created. This allows the postprocessing 

programs to be used with data collected in this manner, 

Random survey 

58. Random survey style is a superset of the section line survey. 

4 3 
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Figure 48. Sumey display: 
SURVEY (Louisville) 

There are two major operational modes: (a) RUN and (b) C 

59. RUN mode is the same operationally as the section line survey with 

the addition of three more key commands (Y, 2, and Q). Y and Z are used to 

mark a reference line for use in line generation by the rectangular method 

previously described. Y marks the start of line (left side) and Z marks the 

end of line (right side). & is used to exit run mode and return to the main 

menu. 

60. CHANNEL mode is used to establish new channel coordinates or change 

old ones. Coordinates are sampled at the current boat position. The coordf- 

nates are marked at channel bends in the same manner as in the NEW - LINE-INPUT 

program. Key commands are pertinent to the present channel coordinate index. 

L marks the left side of the channel; R marks the right. C marks the center 

line and B the baseline. iV saves the present channel coordinate pairs and 

advances to the next index. J jumps back to a previous index. E ends an 

index and Q returns to the main menu, The main menu allows selecting C W N E L  

or RUN mode. Also lines may be generated from the reference line or the most 

recent line run. When finished, Q is entered to end the program and update 

the .LINE %%lee 

61. The modules are the same as for section line surveys with one 

change: the module OM replaces PLOT - SCREEN. 



62. A f i n d  s p o t  survey is used t o  l o c a t e  a  number of predetermined co- 

o r d i n a t e  p o s i t i o n s .  It is  s i m i l a r  t o  a s e c t i o n  l i n e  survey except t h a t  a  

po in t  r a t h e r  than  a  l i n e  i s  displayed on the  screen.  A subse t  of t he  s e c t i o n  

l i n e  key commands is  used (A,  B ,  C, D, E ,  L ,  M, N ,  T, Q, and X). These keys 

have t h e  same meaning a s  i n  t h e  s e c t i o n  l i n e  survey.  

63. The modules a r e  t h e  same a s  f o r  s e c t i o n  l i n e  surveys wi th  two 

changes. The module FIND - SPOT rep laces  PLOT - SCREEN and t h e  module 

PILOT FIND - SPOT r e p l a c e s  PILOT. The change i n  t h e  l a t t e r  module i s  r equ i r ed  

because p i l o t  guidance uses  c o r r e c t i o n  i n  heading i n  degrees (-180 t o  C180) i n  

p l ace  of d i s t a n c e  o f f  l i n e  ( l e f t  o r  r i g h t ) .  

Data acquired by o t h e r  means 

64.  The MANUAL - SURVEY - ENTRY program a l lows  e n t e r i n g  depths from key- 

board a t  a  f i x e d  d i s t a n c e  along t h e  l i n e  i n t e r v a l .  The ope ra to r  e n t e r s  t h e  

des i r ed  d i s t a n c e  along the  l i n e  i n t e r v a l  i n  f e e t  and t h e  l i n e  number t o  be 

en tered .  Next t h e  program p r i n t s  t h e  d i s t a n c e  a long  t h e  l i n e  and a sks  f o r  

depths.  

65, The DIGITIZE - DEPTH - CHART program a l lows  d i g i t i z i n g  d a t a  v i a  a Sum- 

magraphics* t a b l e t  d i g i t i z e r  from a hard-copy depth p l o t .  ( I t  may be used f o r  

depth c h a r t s  i f  t h e  boat  i s  t r a v e l l i n g  a t  a  cons t an t  speed o r  v a r i a b l e  speed. 

Nonlinear d i s t a n c e  along t h e  l i n e  is  supported,)  This  program automat ica l ly  

r o t a t e s  t h e  coord ina te  system a s  needed. 

Postsurvev 

66. There a r e  s e v e r a l  programs a v a i l a b l e  t o  pos tprocess  survey da t a .  

The programs may be used wi th  d a t a  c o l l e c t e d  by any of t h e  fou r  survey 

methods, t h e  keyboard e n t r y  method, o r  t h e  d i g i t i z e r  i npu t  method, These 

ine lude  l i s t  programs, adjustment programs, c ross -sec t ion  and quan t i t y  

programs, and p l an  views. 

L i s t  
P 

67. READ - DATA, ED - MARKS, and REMI - TIDE %%st d a t a ,  mark, and depth 

adjustment f i l e s ,  r e spec t ive ly .  PRINT - DATA and PRINT - S p r i n t  d a t a  and 

marks, r e s p e c t i v e l y ,  

* Sumagraphics  is  a r e g i s t e r e d  trademark of Sumagraphics  Corporation. 



Data adjustment 

68. There are several data adjustment programs available. 

ADJUST - DEPTHS FOR TIDE allows either a fixed tide, stepped tides, or linearly - - 
interpolated tide values to be subtracted from the data. RAW - DATA - TO - TEXT 
converts the binary raw data to an American Standard Code of Information 

Interchange (ASCII) f o m  that can be modified by the text editor (file name 

TEXT). 

69.  EDIT - DATA is a program to edit surveyed data graphically for bad 
depth removal and for extension beyond existing data bounds. The program is 

designed to allow deletion of data on the existing depth versus distance along 

line curve and addition of data beyond curve Limits, The program asks for the 

site name and whether or not a template is to be displayed. The template 

should not be displayed on profile lines, only on cross-section lines. The 

first acquired kine is then displayed in cross-section graphical form and the 

arrow keys can be used to position the crosshairs over the point of interest; 

when on the curve only, the left-right arrows work and up-down motion follows 

the curve, 

Cross sections and quantities 

70. The CROSS - SECTION - DESCRIPTION program accepts inputs from keyboard 
and writes them out to a file with extension CROSS. It asks what is to be 

done: screen plots, printer plots, plotter plots, quantities to screen, and 

quantities to printer, It requests the pen nuder for the templates, allowed 

side slopes, center lines, surface, letters, predredge depths, and postdredge 

depths, Selecting DO NOT PLOT will indicate that this item is to be omitted, 

The program then asks letter size and scales, 

71, The CROSS - SECTION AND DREDGING program displays cross sections - - 
(Figures 21 and 49) on screen, printer, or plotter, Computations include 

areas within templates, within the allowed side slope, and between surveys. 

Volumes and cuml.ative volumes are computed using these areas, 

MOBILE QUUTIn F O W T  consolidates the data for presurveys and postsurveys - - 
and MOBILE - SINGLE - F O W T  for single surveys, Three-dimensional stacked cross 

sections may be displayed and plotted. 3 D  - MAKE is run $0 generate data on a 

mesh and 3D - PLOT is used to plot it (Figure 22), 
72, Quantities may also be computed using the National Bureau of 

StandardsfEngineering Topographical Laboratory algorithm (BernaP E988), 

TEWEATE - U E R  and XYZ generate input data, TOP and DRE use a triangular mesh 
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Figure 49. Cross section and dredging volumes 

to compute a single volume of material within the channel template. 

73. The PLAN VIEW PLOT DESCRIPTION program accepts inputs from keyboard - - - 
and writes them out to a file with extension PLAN, It requests the pen number 

for the center lines, channel lines, baselines, depths, legends, section 

lines, grid marks, north arrow, and transponders. Plot scale, rotation angle, 

and contouring information are entered. 

74.  The DIGITIZE - PLOTTER and DIGITIZE - FEATURES programs allow digitiz- 
ing features via a plotter or digitizing tablet, respectively, from a hard- 

copy plan view. These programs automatically rotate the coordinate system as 

needed. The PLAN - VIEW - PLOTTER (Figure 20) program plots channels, lines, 

data, features, screen image pictures, user-generated labels, and an automati- 

cally generated and sized legend. The PIAN - VIEW program (Figure 50) is iden- 

tical to PLAN - VIEW - PLOTTER except that it additionally produces contours via a 
triangular mesh (Ham, Kibler, and Morris 1975) fitted to 300 points of the 

averaged data and interpolated by a fifth-order bivarient polynomial fit 



Figure 50, PLAN - VIEW 
(Akima 1975). Further information on combined fit algorithm may be obtained 

in Tracy (1983). There are also programs for plotting features and user- 

generated labels that do not require a survey site or data; these are used for 

general-purpose computer-aided map (CAM) generation. EDIT - FEATURES is a pro- 
gram that allows maps to be input and graphically edited using a digitizing 

tablet and arrow keys (similar to computer-aided design packages; i.e., stamps 

of lighthouses, Corps emblems, etc., may be saved and restored, rotated, and 

scaled on new maps). 

District Assistance 

75. Several Districts funded enhancements to their particular survey 

systems. This had the effect of broadening the capabilities of the software 

package developed for Corps-wide use. Their contributions are summarized. 

Mobile 

76. Since the software package provided under HQUSACE funding was lim- 

ited, Mobile District chose to fund a number of enhancements and additions. 

Most of these dealt with input of data from sources other than the survey pro- 

gram. These included (a) a keyboard data input program, (b) a digitizing tab- 

let strip chart data input program, (c) a digitizing tablet features input 



program, (d) a Topcon* data logger to data program, and (e) a Topcon data 

logger to features program, The District also funded inclusion of several 

position and depth systems, conversion programs to transfer data to existing 

processing programs on Mobile's Harris** computer enhancements to plotting new 

programs, CAM enhancements, and new dredging output formats. 

77, Mobile Area Office and Panama City Area Office have been instru- 

mental in bringing the software to field readiness. The personnel at these 

two sites have been very cooperative and understanding of problems associated 

with the development and are to be commended for their steadfastness in field 

debugging. 

Louisville 

78. The Louisville and Huntington Districts were interested in develop- 

ing a quick survey method by which scaled data without control point reference 

could be collected. Louisville funded modifications to the existing section 

line style survey used at Mobile. This included modifications to the survey 

program, conversion programs to transfer data to existing Harris computer pro- 

grams, and a program to generate some pseudosection lines so that postprocess- 

ing programs could be used. Fortunately, because Mobile had ironed out most 

of the bugs in the package before Louisville became involved, only minor 

debugging was required. 

* Manufactured by the Topcon Instrument Corporation of America. 
** Harris is a registered trademark of the Harris Corporation. 



PART IV: FINAL DEVELOPMENT CONCLUSIONS 

Hardware 

79. Two different range-azimuth systems (Hydro 1 manual system by IMC 

and Polarfix automated system by Krupp Atlas) were found to work well with the 

rest of the small-boat hydrographic survey system. Both give data age along 

with position so that time of position sent can be determined within 0.1 sec, 

and both tracked well in field tests. The Hydro 1 gives position and the age 

of the data as referenced to the Grid System computer's quiz character; the 

Polarfix gives a predicted position at the time of the quiz character and data 

age to show how old the last position was. For the Hydro 1, the age is sub- 

tracted from the time the quiz character was sent; for the Polarfix, ages 

greater than 4 sec indicate the position is questionable and the corresponding 

position is discarded. In this way the time of position is accurately ob- 

tained so that depth and position are correlated accurately, This is impor- 

tant because if a boat running cross sections were moving at 10 fps, a 

position-time error of 1 sec would effectively move the channel 10 ft to one 

side. Other range-azimuth systems should work well also, but ease of tracking 

and time of position should be investigated before purchasing, A number of 

range-range systems are presently in use. The addition of "space diversity" 

(i,e,, two boat-mounted transponders and electronic control circuitry) to 

elriminate "range holes" is highly recomended. Pilot guidance over calm 

waters is smooth with this feature, but highly erratic without it. The posi- 

tion system with space diversity selects the shortest path return signal in a 

multipath environment. Multirange systems could be added with minor software 

changes but should also have space diversity, as having multiple shore sites 

alone will do little to correct for multipath problems, 

80. The setup that is easiest to use is configuration 2, equipment on 

the boat (Figure 10). Therefore, if the boat is large enough to support this 

configuration, it is recommended, This setup is easier to use because there 

is less hooking and unhooking of electrical equipment. Most of the equipment 

is on the boat and can be left cabled together. Also some shore sites are 

hard to reach and-carrying the minimal amount of equipment to the shore is 

desirable. For shallow water, where a small flat-bottom boat is used, con- 

figuration 1 (Figure 9) may be the best solution, Fewer components are 



required on the boat, yet pilot guidance and on-line plotting are still avail- 

able. This is a particularly good configuration for theodolite type position- 

ing systems that require only a prism array on the boat end. 

Software 

81. Small-boat hydrographic survey software for many survey needs has 

been developed. Data acquisition, pilot guidance, and all postprocessing 

software are run on the same computer, The package was designed to be 

friendly, yet powerful. Good defaults are provided for most plot control 

entries with form-driven user modification, The package is modular and can be 

used with a variety of vendor equipment (although each item should be verified 

for support before purchase), Several cross-section-style survey methods are 

supported; sweep system surveys are not presently supported but could be 

added, Presently such corrections for boat motion as yaw, pitch, roll, or 

vertical displacement are not supported in software. This type of correction 

would allow correcting depths for wave action and boat squat. Since the soft- 

ware is modular, it would not require a large effort to include these highly 

desirable corrections. Since small boats are not normally used in rough 

water, these corrections for boat motion were not explored, 

82. Tide adjustment data may presently be time marked at the time the 

operator enters them. There are a number of automated tide stations capable 

of sending data to a computer; so automated tide collection and application 

may be a future enhancement if funded, 

Overall 

83, The small-boat hydrographic survey system software is available 

free of charge through the WES Engineering Computer Programs Library* to 

Government agencies; this software is also available to non-Government agen- 

cies, but they must supply the blank diskettes on which the programs are to be 

recorded. The software is updated regularly to include enhancements and new 

equipment modules, and to correct any user-discovered bugs or peculiarities, 

* Engineering Computer Program Library, Customer Assistance Group, Pnfsma- 
tion Technology Laboratory (CmES-IN-SC), 3909 Halls Perry Road, Vicksburgs 
MS 39180-6199, 



Consultation to Government agencies can be provided by WES. Consultation to 

non-Government agencies is not available unless they are operating under a 

Government contract. 

84. Hardware is available directly from the vendors. An effort will be 

made by WES to support as many systems as possible; however, since certain 

criteria must be met by the vendor, it is best to check on compatibility. It 

was not part of the scope of this report to evaluate vendor equipment; how- 

ever, systems used are diagrammed. The development was carried out to ensure 

that at least one system for small survey boats would be available and to 

demonstrate the Corps' need of these type systems to induce vendor involve- 

ment. Several vendors have responded favorably, and more hardware is avail- 

able or under development, 

85. The two biggest successes of this project are (a) development of a 

powerful, easy-to-use, widely applicable software package and (b) the encour- 

agement of vendor development of hardware suitable for small-boat systems, 

Side effects include a potential for standardized Corps practices, ability to 

collect quantities of quality data, and common processing procedures across 

the Corps. Adoption of Corps-wide standards would reduce grounds for dispute. 
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Table 1 

Minimum Hardware Required 

Essential: 
(1) Grid* 1129 or 1139 computer** 
(2) Grid 2101 disk drive (with 20-megabyte hard disk** 

upgrade), double-sided double-density diskettes 
(3) IEEE488 cable to connect (1) and (2) (approximately 3 ft) 
(4) Serial cable Grid number 6100** 
(5) RJll phone line (standard modular plugs both ends, approximately 20 ft) 
(6) Grid OS,* Grid Term,* and Grid Paint* software on floppy (optionally 

FORTRAN, MS-DOS ,t e t c . **I 
(7) RS232 positioning system with RS232 cable (WES-made cable) 
(8) IEEE488 depth system with IEEE488 cable 

For Pilot Guidance: 
(9) TRS80 (Radio Shack) Model 102 Executive Workslate 
(10) AC adapter for (9), Radio Shack 26-3804 
(11) Modem cable for (9) ,  Radio Shack 26-1410 

For Plotting: 
(12) Hewlett-Packard (HP) plotter (preferably model Draftmaster for office 

or Draftpro for field) 
(13) IEEE488 cable for (12) (12 ft approximately) and penslpaper 

For Phoning from Hotel Rooms through Operator: 
(14) Grid Handset*,** 

FOP Digitizing Data from Depth Charts, Maps, etc.: 
(15) Summagraphics Bit Pad 1 (small) or Summagraphics Microgrid (large) 
(16) RS232 cable for digitizer (WE§ made) 

For Digitizing Data from Plotter (slow and not recommended): 
(17) Digitizing sight (either straight or angled) 

To Aid in Producing Logos, etc., for Inclusion o Plots: 
(18) Grid's version of Mouse System's mouse**$ 

For Printing: 
(19) HP Thinkjet, Laserjet 11, or many ~pson+ models 

For Really Rough Waters: 
(20) Targa Electronics Systems, Ins., bubble (3101) or nonvolatile ram 

cartridge storage units--specify Grid interface IEEE488** 

(Continued) 

* Registered trademark of Grid Systems Corporation. 
** Recently the software was rewritten to run on MS-DOS PC-compatible sys- 

tems. Minimum computer hardware may now be an MS-DOS computer (e.g,, Grid 
1535) with Hayes-style modem on COMl:, RS232 serial port COM2:, 640 kbytes 
memory, CGA graphics capability (most EGA and VGA cards support this), 
National Instruments PC2A IEEE488 card, and 8087 coprocessor. Software 
requirements are MS-DOS and Intergrid (with optional programs). 

7 MS-DOS is a registered trademark of Microsoft, Inc, 
t? The Grid version of Mouse System" Mouse is a registered trademark of Grid 

Systems Corporation. 
Epson is a registered trademark of the Seiko Epson Corporation. 



Table 1 (Concluded) 

For Locating Equipment on Shore: 
(21) Motorola (or others) radio links (check with WES) 

For Brightly Lit Survey Sites (which is almost everywhere): 
(22) Sunscreen tinted mylar for boat cabin windows to reduce glare 



APPENDIX A: DEPTH AND RANGE SYSTEMS 



1. The depth sounders, commonly used for acquiring the distance from 

the water surface to the bottom, are sonic in nature. A burst of vibratory 

energy is emitted from a transducer located on the hull of the boat (prefera- 

bly directly beneath the positioning system antenna). The transit time be- 

tween the release of this burst and the first returned energy above a certain 

threshold amplitude is taken to be the time of travel to the bottom and back. 

This time is then divided by two to get the one-way travel time, and depth is 

calculated from the equation: 

DEPTH = SPEED OF SOUND ( )  + DRIFT - TIDE 

The draft of the boat is added to compensate for the depth of the transponder 

from the surface. The raw depth is tide adjusted to some reference plane by 

subtracting the local tide for the area surveyed, 

2. The particular frequency used, beam angle, and peak selection 

algorithm affect the depth obtained on anything but smooth, hard riverbeds. 

The frequency used influences the depth reading on soft bottoms or in areas 

having suspended sediment. The lower the frequency, the better energy 

penetrates suspended material and soft bottoms. However, lower frequencies 

require bigger transducers and subsequently result in larger beam angles. The 

beam angle is important because it determines the size of the footprint on the 

bottom. The wider the angle, the bigger the footprint; also, the deeper the 

bottom, the bigger the footprint. Since most commercial digitizers normally 

use the first returned peak, they will usually pick up the highest peak on the 

bottom within the beam footprint. This tends to stretch the peak areas to 

nearly the width of the footprint. Since the two problems, penetration and 

footprint size, are diametrically opposite in solution, a compromise must be 

reached. Most Districts use narrow-beam (2-8 deg) tranducers at about 

200 kHz. Interface to this type system was designed into the package. 

3. The software expects a digitizer that can measure and transmit 

depths at about 10 times per second. Rapid updates are necessary on the banks 

of rivers to properly resolve the rapidly changing side slope. To ensure 

readings at this rate, digitizers are interfaced by a parallel digital 



input/output method, the IEEE488 interface (Institute of Electrical and Elec- 

tronics Engineers (IEEE) Standards Board 1978).* This provides data transfer 

at much higher rates (up to 1 million bps) than serial methods (which gener- 

ally transmit at 120 to 960 bps). Another reason for requiring the depth sys- 

tem to be interfaced via IEEE488 is that the particular computer used in the 

small-boat system has only one serial interface, which is devoted to the 

slower position information. 

4. Position is another critical parameter that must be measured ac- 

curately during hydrographic surveys. Obstructions to boat traffic must be 

identified by location for avoidance and/or removal. There are a number of 

types of electronic positioning methods in use by surveyors: range-range, 

range-azimuth, and absolute positioning. 

Range-range 

5. Range-range systems usually involve radio links between one or two 

ship-mounted transponders and two or more shore-mounted transponders. In nor- 

mal range-range calculations only one ship transponder and two shore transpon- 

ders are used. The ship unit typically broadcasts a pulse of radio frequency 

energy. The two shore units receive the pulse and after a short delay each 

returns a pulse of energy. The turnaround delay in the shore unit is constant 

for a particular shore unit. The adjusted transit time divided by two is used 

to compute the one-way distance between the boat and the shore station by the 

following equation: 

DISTANCE = SPEED OF WAVE PROPAGATION x TIME 

where 

TIME = 
(TOThU, TIME - TURNAROUND DELAY) 

2 

The method for range-range position determination is shown in Figure Al. The 

software uses the distances separating the boat from two shore stations of 

known position to calculate boat position via triangulation. Two transponders 

* All references cited in this Appendix are included in the References at the 
end of the main text. 
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ranges on the zero-height reference plane. 

a. Use the Pythagorean theorem to project the 
reading of the green transponder's range 
RG ' 

b ,  Use the Pythagorean theorem to project the 
reading of the red transponder's range % 

SA 
- - - - - - - - - - - - - - - - - -  

\ I  / 
\ / 
\ / 

SB \ / Sc 
\ / 

\AZM4/ 

\ / 
\ AZMl 

where SA , SB , and 
S, are sides of the 
range triangle 

c. Conversion of range-range to range-azimuth 

3. Use law of cosines to transform range-range to 
range-azimuth relative to transponder line angle: 

Figure A l .  (Sheet 2 of 3) 



4. Add transponder angle to relative azimuth to get 
absolute azimuth: 

If survey field = R , then 

AZM5 = AZMl - AZM4 (8) 

If survey field = L , then 

AZM5 = AZMl + AZM4 (9) 

5, Convert from polar to rectangular coordinates to 
get boat's easting and northing relative to the 
red transponder: 

No = A sin AZM5 

where 

Eo = eastward offset of boat from red 
transponder 

No = northward offset of boat from red 
transponder 

6 .  Add relative coordinates to green's coordinates 
to get boat's position: 

Figu re  A l .  (Sheet 3 of 3)  



(space diversity) are used on the boat to lessen the effect of multiple trans- 

mission paths. The wave propagation between boat and shore transponders may 

not necessarily take a direct path between the two points. It may reflect off 

the water and take a longer path. Using two receivers separated by a wave- 

length usually causes one of the receivers to get a direct path return, Hard- 

ware in the positioning system selects the first return or stronger return, 

which will correspond to the shorter path, and passes its distance to the com- 

puter. The two transponders on the boat will generally provide immunity to 

range holes and give improved accuracy and stability in pilot guidance. 

6 .  Use of multiple shore stations has the potential for improving posi- 

tion calculations, if properly done, A number of carefully calibrated, pro- 

perly located shore stations will give confidence due to redundancy, if the 

positional error is small. When more than two shore stations are used, two 

methods are commonly used for calculating position. One method uses a least 

squares fit to all ranges (sometimes weighting them based on accuracy of 

geometry). This approach uses distances that are known to be inaccurate and 

will thus give a less than ideal position; however, it does give an accuracy 

factor that allows the surveyor to have some feel about how much positional 

error he might be getting. Software should alert the operator if this error 

exceeds a preset limit. The other method is to let the computer select which 

of the shore stations gives the best triangulation geometry and use them in a 

particular area. 

7. Since the surveyor is trained in selecting shore positions that will 

give accurate geometry and has a knowledge of which shore transponders are 

operating best, the small-boat survey system software uses only two shore sta- 

tions that are selected by the surveyor, not the computer, at present. Since 

this requires that only two transponders be calibrated and accurately posi- 

tioned at known shore coordinates (in practice), the chances of getting ac- 

curate positions may actually be improved as the surveyor often has a limited 

amount of time to calibrate, set the transponders, and acquire the data. Two 

carefully calibrated, properly located shore stations will give better posi- 

tional accuracy than a number of poorly located or calibrated redundant shore 

stations. 

8. Range-azimuth positioning systems measure distance from a shore site 

to the boat and the vertical and horizontal angular movement of the shore unit 



necessary to align the boat target, Some systems use the same distance- 

measuring method commonly used with range-range, whereby a shore transponder 

sends a signal to a boat transponder. After a constant turnaround delay, the 

signal is returned to the shore station (once again two transponders at the 

shore station would help eliminate nondirect-path range holes). The other 

distance-measuring method uses infrared or laser light as the medium and 

prisms on the boat as a passive target; it uses either phase shift or transit 

time (from shore to boat and back) to compute distance. Angular movement of 

the shore station is normally measured by encoders, Encoders may be either 

electrical or optical and measure degree of rotation from some horizontal and 

vertical reference. Normally, there is a separate encoder for the vertical 

and horizontal angle, although some systems measure horizontal angle and use 

relative distance and height to approximate vertical angle. 

9.  Although multiple range-azimuth sites could be used in the same way 

that multiple range systems are used, normally only one site is used, as the 

main purpose of using this type system is to avoid having to establish more 

than one shore station. Range-azimuth positioning geometry offers the con- 

siderable advantage over range-range geometry in that there are no poor geom- 

etry areas. However, it has the disadvantages of being limited to line of 

sight. The small-boat system software supports range-azimuth positioning by 

subtracting the reference angle and using triangulation to determine position. 

Figure A2 shows the method used in a range-azimuth positioning system. 

Absolute position 

10. Some systems provide either absolute coordinates or relative co- 

ordinates, Satellite systems, for example, will provide absolute coordinates 

in some reference system which will probably have to be mapped onto the sur- 

veyor's system. Some range-azimuth systems supply relative coordinates from 

the shore site. The software then adds the relative coordinate values to the 

absolute shore site coordinates to detemine absolute position, 

Pilot guidance 

11. It is often desirable to run predetemined section lines. To pro- 

vide pilot guidance, the absolute boat position in easting and northing must 

be related to the section line in tems of distance along the line and offset 

from the line. The method of computing distance along the line and offset 

from the Pine is shown in Figure 8 3 .  



Backward I 
I Forward 
I 
I 
I 
I 
I 
I 

180" Down 

Survey Instrument Com~uter 

a. Conversion of vertical azimuth 

0" North 
I 
I 
I 
I 
! 

West I 
! East 

180" South 

90" North 
I 
I 
I 
I 
I 

1 
I 

2700 . . . . . . . . . . . . . . . . . . . . . .  0" 
West I 

I East 
I 

I 
I 

180" South 

Survey Instrument Computer 

b. Conversion of horizontal azimuth 

1. Convert survey instruments coordinate system to 
that used by the computer: 

AZMVA = I A Z ? ~  

where 

Figure A2. Computing boat position given a range- 
azimuth positioning system (Sheet 1 of 3) 



AZMH = horizontal azimuth in mathematical 
coordinate system 

AZ%S = horizontal azimuth from survey 
instrument 

AZY, 
= vertical azimuth in mathematical 
coordinates system 

AZMVS = vertical azimuth from survey 
instrument 

AZMVA = Absolute value of AZMV 

where 
R = range 

R, = range horizontal 
Rv = range vertical 

c. Computing horizontal component of range 

2. Determine vertical and horizontal components of 
range : 

% = R cos A Z M ~ ~ )  i 
S, = R sin i 

Set RV negative if viewing downward. 

If AZY, is less than 0, then 
R" = -Rv 

3. Adjust vertical height to remove effect of boat 
antenna height HB from water: 

4. Calculate height of boat with respect to zero 
reference plane: 

Figure A2, (Sheet 2 of 3) 



where 

HR = height of boat measured from reference 
HT = height of Transponder 

5. Convert from polar to rectangular coordinates to 
get boat's easting and northing relative to 
transponder: 

Eo = % COS Ps) 
( N = sin A Z ~ )  (10) 

6 .  Add relative coordinates to transponder's 
coordinates, ET and NT , to get boat's 
posit ion: 

Figure  A 2 .  (Sheet 3 of 3) 



Due North = Y Axis 
90" 

I 
I End of Line 
I 
I * P2 

Beginning I 
of I I 

Line I 
I 
I where 

Es,Ns = easting and northing start of line 
E,,N, = easting and northing end of line 
N, = northerly distance from N, to N, 
EsE = easterly distance from E, to E, 

P1 = E,, N, 
P2 = EE,NE 
L1 = N,, 
L2 = E,, 

P1 = E,, N, 
P2 = E,,N, 

a, Line to be surveyed 

Figure 8 3 .  Converting boat position EB 9 * N B  to 
distance D along and offset 0 from a L ~ n e  

(Sheet 1 of 6)  



1. Compute equation of line to be surveyed 
(AX f BY + C = 0). 

a. Get projection of line on x- and y-axis 
(a signed length). 

b. Test projection of line on x-axis; if 0, then 
vertical line of infinite slope. 

c. Compute coefficients of Pine using 

C = NS - AES 

if EEB is not 0 .  

The formula of a straight line 

where m is the slope of the line and b is the 
Y offset when X = 0 , is used as a basis to get 
the first-degree equation form 

where A , B , and C are coefficients of a 
straight line, by simply rearranging Equation 9 
to yield 

Figure A 3 ,  (Sheet 2 of 6) 



Comparing Equations 10 and 11 suggests 

Since the slope of the line is simply its 
y-projection divided by its x-projection, 

and Equation 12 may be rewritten as 

The constant b may be computed by either 
projecting the line back to the point it crosses the 
y-axis and reading the value of y or by "plugging 
in" a known value of x and y such as (ES , NS) 
and calculating b from Equation 11, Equation 11 
may be combined with Equation 12 to yield 

Plugging in (ES , NS) for (x, y) gives 

AES - NS + b = 0 
or rearranging 

Combining Equations 1 3  and 17 gives 

Therefore, Equations 6-8 give the coefficients of the 
straight-line equation for the general case. Equa- 
tion 6 goes to infinity for the case when the survey 
line is vertical (i.e., EES = 0) and this special case 
must be tested for and treated separately. 

If the line is vertical, its general equation is 

Figure A3.  (Sheet 3 of 6) 



where a is the offset from the y-axis. Rewriting 
Equation 19 in the form of Equation 10 gives 

Comparing Equations 10 and 20 suggests 

The offset from the y-axis of the vertical line 
is constant and equal to the offset at the 
beginning 

or end 

of the line. 

Substituting Equation 22 into Equation 21 gives 

Therefore, Equations 3-5 give the coefficients of 
the straight-line equation for the special case. 

2. Use the coefficients of the straight line (A,B,C) 
calculated in step 1 and the boat coordinates 
(EB,NB) to calculate the distance off line using 
the trigonometric equation for the perpendicular 
distance from a point to a line: 

A * E B + B * N B + C  
Off set = ( 2 4 )  

End 

I 
b. Distance of boat off line I <----AX + BY + C = 0 

E N *  - - - - - - - - - - -  
B ,  B 

Offset 
I 
I 
I 
I 

Beginning 

Figure A3. (Sheet 4 of 6) 



3 .  Assign a s i g n  t o  t h e  o f f s e t  t o  s i g n i f y  i f  t h e  boa t  
is t o  t he  l e f t  (-) o r  t he  r i g h t  (f) of t h e  l i n e  
when f ac ing  toward t h e  end of l f n e  whi le  posi-  
t i oned  a t  beginning of l i n e .  

a .  Compute the  angle  of t he  boat  wi th  r e spec t  t o  
t h e  x-axis a t  t h e  beginning of l i n e :  

b e  Compute t h e  angle  of t h e  boa t  wi th  r e s p e c t  t o  
t h e  survey l i n e :  

Angle Boat Re la t ive  - Angle Boat Absolute (26) 
- Angle Line 

where 

c .  I f  &he angle s f  t h e  boat  r e l a t i v e  t o  t h e  sur -  
vey l i n e  f s  between 0 deg and 180 deg, t he  
boat  i s  t o  t h e  l e f t  of t h e  l i n e  and 

Of f se t  = -Offset (28) 

Otherwise, t h e  boa t  i s  t o  t h e  r i g h t  of t h e  
l i n e  and the  o f f s e t  i s  p o s i t i v e ,  

4. F i n a l l y ,  t h e  d i s t a n c e  along the  l i n e  i s  ca l -  
cu l a t ed  us ing  t h e  Pythagorean theorem. 

a .  Compute t h e  d i s t a n c e  from t h e  boa t  t o  t h e  
beginning of t he  l i n e :  

F igu re  A3.  (Sheet 5 of 6 )  



where 

DA = Distance along line 
DB = Distance from start of line to boat 
0 = Offset distance of boat from line 

c ,  Boat's distance along the line 

be Compute the boat's distance along the survey 
Ifne : 

c, Assign a sign to the distance along.line to 
signify if the boat has not reached (-) the 
beginning of the line or has proceeded past 
the beginning of line (+), I f  90" < Angle 
Boat Relatfve < 290' then 

Figu re  A 3 .  (Sheet 6 of 6 )  



APPENDIX B: CIRCUIT AND CABLE DIAGRAMS 





12 1 RED 

2 GREEN /,. F 
'. .. 

2 METER DEL NORTE CABLE 

Figure  B 3 .  I n t e r n a l  t o  Del Norte jumper 522-39 t o  J1-K ( s e r i a l ) .  (Note: 
P in  J i s  used in s t ead  of K on o l d e r  boxes.) (De% Norte i s  a r e g i s t e r e d  

trademark of Del Norte Technology) 

- - - -- --- 

Figure B 4 ,  Del Norte WS232 t o  TTL Box 



APPENDIX C: DETAILED PROGRAM DESCRIPTIONS 



This appendix presents flowcharts and sample runs for each of the pro- 

grams along with a description of the program and discussion of the theory. 

The programs are discussed in the following order: 

3D MAKE MARKS TO DESCRIPTOR* - - 
3D PLOT - MARKS TO FEATURES* - 
ACAD PLOT - 
ACAD XYZ - 

MARK DESCRIPTION - 
MOBILE QUANTITY FORMAT - - 

ADJUST DEPTHS FOR TIDE - - - - - MOBILE SINGLE QUANTITY 

CONFIGURE* 

CONTOUR PLOT* - 
NEW LINE INPUT 

NEW - SPOT - INPUT 

CONVERT DATA* - PILOT* 

CONVERT - DATA LOUISVILLE* - PLAN VIEW DESCRIPTION - - 
CROSS SECTION AND DREDGING - - - PLOT FEATURES - 
CROSS SECTION DESCRIPTION - - PLOT - LETTERS 

DEPTH DEVICE* - PLOT LETTERS DESCRIPTION - - 
DEPTH SIMULATE* - PLOT PLOTTER* - 
D I G I T I Z E  DEPTH CHART - - 
D I G I T I Z E  FEATURES - 

PLOT - PLOTTER LOUISVILLE* 

PLOT SCREEN* - 
D I G I T I Z E  PLOTTER - PLOT SCREENIMAGE* - 
EDIT  DATA - PLOT - SCREEN - LOUISVILLE* 

EDIT FEATURES** - PRINT* 

PRINT DATA - EQUIPMENT - ENTRY 

FIND SPOT* - PRINT MARKS - 
GENERIC TO GRID FORMAT* - - - OM* 

INDICATOR* 

INTERSECTION OF 2 LINES - -  
RANGE DEVICE* - 
RANGE SIWLATE* - 

MANUAL SURVEY EMTRY - - SURVEY 

* Sample run not included. 
** Plow chart not included. 



3D MAKE - 

3D - MAKE is a program that transposes the acquired data onto a rectangu- 
lar grid for input to the three-dimensional (3D) plotting program. 

NAME.LINE, NAME.0001 (where .0001 is line number) 

Output files 

T W 3 D  

External devices 

NONE 

Modules called 

GET DEPTHS, PROBLEM, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, 

GET NAME OF FILE - - - 

The progam initializes variables. It then displays the file form for 

input file (NAME). Then it reads in the data and averages points along the 

line to produce a point at the desired grid interval. The section lines are 

used for the fixed grid intervals regardless of separation or azimuth so the 

distance along channel of the 3D plot will not reflect actual distance along 

channel, usually. The grid points are saved in TEMP3D for use by 3D PLOT. - 
The flowchart is shown in Figure CE, and two sample runs are shown in 

Figure C2, 





3D PLOT - 

3D - PLOT is a program that plots data in a rectangular gridded format on 
the screen, a printer, and/or a plotter. 

NONE 

External devices 

Printer, plotter 

Modules called 

PROJ, SCREEN - LINE-PLOT, POINT - ALONG - A - LINE, PLOT - SCR, LTS, 
SCALE - IT - SCREEN, A2, PRINT - SCREEN, PROBLEM, DRAWMENU, MESSAGESTACK, DRAWPOW, 

Theory of operation 

The program initializes variables, It then displays a file form to ac- 

cept vertical tilt angle, horizontal rotation, output devices, display of 

sides enabled, and plot size, The data are then smoothed by a nonrecursive 

filter and scales, Plotting is done by the subroutine PROJ. The flowchart is 

shown in Figure C3, and a sample run is shown in Figure C4.  



START 0 
~. ..-- 

SURFACES OISPLUYED 
PLOT DIMENSIOt4S 

nu .TO P L o r s  014 
SCREEN., PRIMTER, 

AtJD...'IUF: PLOTTER 

Figure C 3 ,  Flowchart, 
3D PLOT - 

30-PLOT - a 

Figure  C 4 .  Sample run, 3 D  PLOT - 



ACAD PLOT - 

ACMl - PLOT is  a program t h a t  p l o t s  DXF p l o t  f i l e s .  

I n ~ u t  f i l e s  

NAME (en tered  from keyboard) 

O u t ~ u t  f i l e s  

NONE 

Externa l  devices  

P l o t t e r  

Modules c a l l e d  

NONE 

Theory of opera t ion  

The program accep t s  t h e  input  f i l e  name and s c a l i n g  f a c t o r .  It reads  

d a t a  from t h e  input  f i l e ,  s c a l e s  i t ,  and p l o t s  i t .  The f lowchar t  i s  shorn i n  

Figure C5, and a  sample run is  shown i n  Figure C6.  

START 0 
I F  Af.lTO!SCALE, SEARCH 
DATA FIjR tqAX./N~t.j & 

C:OI.IVERT DXF F I L E  5111 
IhIOUSTRL' STANDARD 
PLOT CALLS AND PLOT 

=)&CAD-PLOT*RUN" 
EtJlER F I L E  tJAME 

1'111 
,A l i 

ENTER F'Et4 NCI. (: 1-6 1 
3 

EkiTEE X SCALE FAC'TOR It4 FT.,'IH i Ei. FOP AUTij ;( 

13 
ENTER '< 5C:RL.E FRCTOF' IN FT:.Ik4 i U.  FOF: AIJTICI? 

Ei. 

Figure C5. Flowcharts, 
ACAD PLOT - 

ACfiD-PLOT-1 

Figure C6, Sample run,  ACAD PLOT - 



ACAD XYZ - 

ACAD - XYZ is a program to read in the acquired data from a site, reduce 
the number of points to 500 or less by averaging, and write a DXF file of the 

points. 

Input files 

NAME.0001 (where .0001 is the line number) 

XYZ 

External devices 

NONE 

Modules called 

INITMENU, DRAWFORM, GET - NAME - OF - FILE, POLREC, A 2 ,  PROBLEM 

Theory of operation 

The program begins by displaying a file form for entry of the input 

file. It then reads in the .LINE file and determines the number of equally 

spaced points to extract from each line (500/number of lines). The program 

reads in the lines and averages the points for output in XYZ format. The 

flowchart is shown in Figure C 7 ,  and a sample run is shown in Figure C8.  



DISPLAY FORM 
FUR INPUT F I L E  I 

EEkD IN LIHE FtVEEkGIt.IG 
POINTS TO GIlJE POINTS 
PEE LINE EGUALLY SPACED 

PO I NTC; 

1,IRI TE POINTS UlJT 
TO F ILE  !:YZ 

Figure C7. Flowchart, 
ACAD WYZ 



Lli4E 1 
LIt4E 2 
LINE 3 
LIME 4 

Figure  C8, Sample run, ACAD XYZ - 



ADJUST DEPTHS FOR TIDE - - - 

ADJUST DEPTHS FOR TIDE is a program t h a t  removes t i d a l  t r e n d s  from da ta  - - - 
t o  r e f e rence  i t  t o  a  f i xed  e l e v a t i o n  (such a s  mean sea  l e v e l  o r  mean lower low 

wa te r ) .  It accepts  t i d e  va lues  based on time of day and removes t h e  t i d e  

va lue  corresponding t o  t he  p a r t i c u l a r  d a t a  v a l u e ' s  time of a c q u i s i t i o n .  

NAME.0001 (where .0001 i s  l i n e  number) 

O u t ~ u t  f i l e s  

EJAME.0001 (where .0001 i s  l i n e  n u d e r )  

Ex te rna l  devices  

NONE 

Modules c a l l e d  

PROBLEM, GET - NAME - OF - PILE, INITMENU, DRAWENU, MESSAGESTACK, DRAWFORM 

The program begins by i n i t i a l i z i n g  p o i n t e r s ,  It then d i s p l a y s  t h e  d a t a  

f i l e  i n p u t  form by c a l l i n g  DRAWFORM wi th  a  f i r s t  argument of INFCOMNDSTR, 

Then i t  a sks  which of t he  t h r e e  t i d e  inpu t  methods t o  use:  (1) f i x e d  t i d e ,  

(2)  s t e p  t i d e ,  o r  (3) l i n e a r l y  i n t e r p o l a t e d  t i d e .  This  i s  done by c a l l i n g  

DRAWENU wi th  METHOD re turned  a s  1, 2 ,  o r  3 ,  Then a  t i d e  e n t r y  form i s  pro- 

duced, i f  t h e  method was 1, by ca lk ing  DRAWFORM wi th  the  f i r s t  argument 

WCOmNDSTR. I f  t h e  method w a s  2  o r  3 ,  a  s e r i e s  of t i d e  ve r sus  eime inpu t  

forms a r e  produced by c a l l s  t o  DMWFOBPI wi th  t h e  f i r s t  argument of 

mCOmNDSTR. The t i d e  va lues  a r e  s t o r e d  i n  READING and the  t i d e s  i n  

TIMETIDE. The f lowchart  i s  s h o m  in Figure  C9, and a sample run  1s s h o m  in 

Figure G P O .  



ADJUST-DEPTHS-FOP-TIDE - 1 

F i g u r e  C9. F l o w c h a r t ,  
ADJUST DEPTHS FOR TIDE - - - 

READING LINE 1 

B42-.2.8061 

READING; LINE 3 

842-2 8003 

F i g u r e  C10. S a m p l e  run, 
ADJUST - DEPTHS FOR TIDE - - 



CONFIGURE 

CONFIGURE is a program that configures the suweying multiprogram opera- 

tion. It reads in site information from disk file and displays forms for in- 

put of test specific infomation. 

Input files 

NAIUIE.EINE, NME.EQUI, DEFAULT, DEFAULT.EQUI, NAME.SPOT, NME,PLAN, 

DEFAULT.PLAN, BAR - ID.LIST 
Output files 

DEFAULT, DEFAULT.EQUI 

External devices 

NONE 

Modules called 

LOUISVILLE - STYLE - SURVEY, FIND - SPOT - SURVEY, SECTION - LINE - SURVEY, 
WORKING - CODE - S L ,  POLWC, A2, PROBLEM, INITMENU, DRAWENU, MESSAGESTACK, 

DRAWPORN, GET - NAME - OF - PILE, GET - BAR - ID 

CONFIGURE is not a stand-alone program. It is a task which is spawned 

by SURVEY. Its purpose is to come into memory before any of the real-the 

survey programs are spamed, accept test parameters, then die, thereby freeing 

memory. It first displays t%le survey type hardware configuration menu. It 

then reads in section lines, channel coordinates, plotter type, etc, Depend- 

ing on the type of survey, it displays applicable forms. All data input is 

stored in a common block of memory, and the program dies, freeing memory. The 

flowchart is shown in Figure C11. 



Figure e l % ,  Flowchart, 
CONFPGUW (Continued) 



OlSPLlW SITE PILE 

IWBTIWIE FCLltf 
LBM 

Figure  C l l ,  (Concluded) 



CONTOUR - PLOT 

CONTOUR - PLOT runs after PLAN VIEW to lay contours on top of the plan - 
view. 

TEMPCONTOUR, POSI 

Output files 

templ, temp2 

External devices 

Plotter 

Modules called 

IND, COEF, LTEST, STEST, CONPLT, FLIN, CONZL, DERIV, POLY, REFHUL, 

READIN, GETXYZ, MINMAX, SHELL, PUTXYZ, TMESH2, TMESH3, PLYTR2, TRIANG, CONHUL, 

PLOTSC, PLOTROT, TRANSPOSE ORIGIN, SYMBOL ROTSC, SYMBOLROT, PA, PR, IN, READII - 

The program begins by reading in the rotation, scaling, and alignment 

information from TEMPCONTOUR. Then the number of contour levels and beginning 

and ending levels are read in. Next the present paper origin from PLAN VIEW - 
is read in (from file POSI). Then data are read in, contoured, and plotted. 

Temp1 and temp2 are used for temporary storage of partial derivatives (Z with 

respect to X, Y, XX, YY, and XY) and of data. The plot is anotated with a, b, 

c...to delineate the contours. The flowchart is shown in Figure C12. 



START 0 

PLOT THE COt4TOURS 
~ t d n  LABELS 

STOP 0 
Figure C12. Flowchart, 

CONTOUR PLOT - 



CONVERT DATA - 

Purpose 

CONVERT - DATA takes acquired depth data from Grid* internal format and 
converts it to an ASCII distance along the line versus depth format. The file 

created conforms to the requirements for input to a Harris** program. 

Input files 

NAME.EINE, NAME.0001 (where .0001 is the line number) 

External devices 

NONE 

Modules called 

POLREC, PROBLEM, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, 

GET NAME OF FILE - - - 

CONVERT - DATA begins by displaying a file form and accepting the input 
file name. It then accepts a number of Harris specific values from key: 

(1) three lines of header, (2) elevation, (3) horizontal scale, and (4) verti- 

cal scale. It then reads in the data, converts it to distance along the line 

versus depth, and writes it out to the output file, NAFE.WR. The flowchart 

is shown in Figure C13. 

* Grid is a registered trademark of Grid Systems Corporation, 
** Harris is a registered trademark of the Harris Coworation. 

C% 8 



Figure (21.3. Flowchart, 
CONVERT DATA - 



CONVERT DATA LOUISVILLE - - 

CONVERT - DATA - LOUISVILLE converts depth data from Grid internal format to 
easting-northing-depth format for input to a Harris program, 

In~ut files 

NAME.EQU1, NAME.0001 (where .0001 is the line number) 

External devices 

NONE 

Modules called 

PROBLEM, INITPIENU, DRAWMENU, MESSAGESTACK, DRAWFORM, GET - NAME - OF - FILE 

CONVERT - DATA - LOUISVILLE first displays a file £ o m  and accepts an input 
file name. It then reads in the .EQUI file to get the transponder coordf- 

nates. Next it reads in the data lines and converts the data to easting- 

northing-depth format. A file compatible with a Harris program is output. 

The flowchart is shown in Figure C14. 



I OISBLAV FO~W FOR 
SITE FILE M l W T  I 

Figure C14. Flowchart, 
CONVERT DATA - LOUISVILLE 



CROSS - SECTION AND DREDGING - - 

CROSS - SECTION - AM> - DREDGING displays cross sections and plots them for 
pre- and postdredge surveys, It computes areas and volumes for each survey 

with respect to the channel template and with respect to each other. 

Input files 

DEPAULT,OPTI, NA1"IEeOPTI, NAP/IE.CROS, NAME.0001 (where .0001 is line 

number) 

Out~ut files 

External devices 

Printer, plotter 

Modules called 

BEW, QUANTITIES, QUUPR%JT, ADVANCEPLOT, ENOUGHDATA, PAGE, 

SL - SLIDE - SLOPE - EQUATION, LAW - OF - COSINES, GET - DEPTHS, DEPTBSCREEN, 
T m M T E  - SCREEN, ETS, CHARPEET, SCREEMLINE, RDPZbaW, LTS, DW, SCALE - IT - SCREEN, 
POLMC, SCALE IT PLOT, A2, EQUATION FRO14 SLOPE AND 1 POINT, - - - - - - -  
EQUATION - PEWEmICUL14R TO LINE, SCREEN LINE PLOT, EQUATION PROM 2 POINTS, - - - - - - - 
INTERSECTION, POINT - ALONG A LINE, PROBLEM, INITMENU, DRAWTaeNU, MESSAGESTACK, - - 
DligPWFORJ%, GET - NAME - OF - PILE, PRINT - SCREEN 

The program reads in the .LINE file, then begins a hierarchical search 

for an addition option file, It looks for NAME.OPTI; if this fails it looks 

for DEFAULT,OPTI. If neither exists, it uses predefined options for stacking 

top to bottom or bottom to top and predefined axis labels. It then reads in 

the .CRQS file and begins reading in the data lines sequentially from the 

first requested to the last requested. Templates and block size are computed. 

Templates are displayed/plotted by calling TEWLATE - SCREEN; depths are 
disp%ayed/plskked by calling DEPTHSCREEN, Quantities are computed via 

QUANTITIES, Quantities are prinzed and written to a disk file (Quantities) 

for subsequent processing by calling QUANPmT. The flowchart is shorn in 

Fi.gure C%5, and a sample run is shown in Figure C16, 



Figure CE5.  P I o ~ c h a r t ~  
CROSS SECTION AND DREDGING - - 



-60 '40 i.10 f40 340 '  440 i 4 0  k40 j40 370- 
DISTAHCE FROPl LEFT SIDE OF SECTION LIME III FEET 

, _ _ _ _ . . _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ I - _ - - _  /! [ A  :;TATIOt.l :134+@Q --- BEFORE J., 

, i4c3 &CJ 3 & & ~ 1 4 0  $40 Q.IO ' 
@ISTclt.4C:E: FROt.1 LEFT SIDE OF SECT1OI.I L I H E  It.{ FEET 

CROSS-SECT ION-AND-_DREDGING-- 1 

F i g u r e  C 1 6 .  S a m p l e  run, 
CROSS SECTION AND DREDGING - 

( S h e e t  1-of ?) 



BEFORE 
STAT I ON 
NUMBER 

332+00 
334t00* 
336+00 
338t00 
340t00 
342t00 

DREDGE AREA STAT IONS 332t00 - 342-1-80 
REQUIRED ALLOWABLE S IDE SLOPE OVERDEPTH REQUIREDiOVERDEP 
! SQFEET ! ( SQFEET ) ! SQFEET ) ( SQFEET ) 

4416.5 93.6 1199.~3 5615.5 
4955.8 66.8 1199.0 6154.8 
3446.6 122.2 1199.0 4645.6 
4447.7 81.0 1.193.0 5646.7 
5093. 8 121.8 1199.0 6.2 92. 8 
6169.3 1.25.7 1199.0 7368.3 

AFTER DREDGE AREA STATIONS 332t00 - 342t00 
STATION REQUIRED ALLOWABLE S IDE SL.OPE OUERUEPTH REQUIREDtOUERDEP 
NUMBER (SQFEET ! ( SQFEET ! ! SQFEET ! ( SQFEET 

332t00 4415.2 91.2 1199.0 5614.2 
334t00 4835.1 89.0 1199.0 6034. 1 
336t00 3603. '2 113.5  1199.0 4802.2 
338t00 4646.8 91.4 1199.0 5845.8 
340t00 5288. Y 1.23.3 1199.0 648'7.9 
342t80 5969.2 117.2 1199.0 7168.2 

CREDIT DREDGE AREA STATIONS 332+00 - 342t00 
STATION REQUIRED ALLOWARLE S IDE SLOPE OVERDEPTH REQUIREDtOVERDEP 
NUMBER (SQFEET ) ( SQFEET ) (SQFEET ) ! SQFEET ) 

332-1-00 1.3 2 . 4  a. o 1.3 
334+00+ 120.7 -20.1 0 . 0 1 2 @ .  7 
336t00 -156.6 2.7 0.0 -156.6 
338t00 -199.2 -10.3 0.0 -199.2 
340tea -195.a -1.6 0.0 -195.8 
342-to@ 200.1 8.5 0.0 200.1 

Figure 616. (Sheet 2 of 5) 



BEFORE DREDGE VOL.UME E i i  SECTIONS 332.t00 - 342-l-00 
S'TAT I ON REQUIRED ALLOWABLE S I D E  SLF OVERDEPTH REQUI+OUEH 
hllJMBERS ( YARCIS ! ( YARTlS ( YARDS ! ( YARCIS ) -. -,. ,., .; .Ji+@@-- 
>4 . 3 3 4 t 0 0  34725.7 601.7  8884.9  43610.5 -. ... -7 - 234 t00 -  336+@@ 31053.5  706.  0  8862.5  39916.0 
336 t00 -  338-l-00 29249.0 753.1  8884.9 38133.9 
li;3j3+00- 3 4 0 t Q ~ 0  3539'7.6 752.4  8896.3 44293.8 
340 t00 -  342 t00  41782.9 917.9 8895.9 50678.8 

AFTER DREDGE 
S'THTION 
NUMBERS 
332+@@- 
334-I-00- 
--.. 
33bf  00- 
- - <  33c3t00.- 
340t-00- 

VOLUME BY SECTIONS 3323.60 - 34'24-00 
REQUIRED ALL0WABL.E S I D E  SLP 0VERDE:PTH REQUI+OUER 

! YARDS ! ( YARDS ) i YARDS ) ( YARDS ) 

334 t00  34273 5 667.6  8884.9  43158.3 
336 t00  31186.1  770.3  8862.5 40048.6 
3;38+00 30567.3 7 8 1 . 1  8884.3  39452.2 
340 t00  36860 .1  796 .5  8896.3  45756.4 
342i-0@ 41'764.1 892.2 8835.9  50659.9 

CREDIT DREDGE 
STAT ION 
I\IlJMBERS 
332+0@- 
334+@0.- 

336t-00- - - 338 t00 -  
340tB0-  

VOLUME BY SECTIONS 332+08 - 3 4 2 t 0 0  
REQUIRED ALL-OWABLE S I D E  SLF OVERDEPTH REQUI+OUER 

( YARDS ) ( YARDS ! ( YARDS ! ( YARDS ) 

334 t00  457 , .Z ' -65.9 @ . a  452.2 
536 t o @  .... 1 3 2 .6  -64 .3  @ . a  - 1  . L .  6 
338 t08  - i .318.3  --28.0 @ e 0  -1318.3 
340 t00  --1462.6 -44 .1  0 . 0  -1462.6 
342 t00  18.8 25.7 0 . 0  1 8 . 8  

CROSS-SECT I ON--AND-DREDG I N G - 3  

Figure C 1 6 ,  (Sheet 3 of 5) 



BEFORE DREDGE UOL!JME CUMULATIWE 3 3 2 s ~ ~  - ? 4 2 + ~ @  
S'TATEON REQUIRED AL.L..OWAELE SIDE St-P OVERDEPTH REQUI-t-OVER 
NIJMBERS ( Y 6RDS ) (YARDS ) ( YARDS ) ! YARDS ! 
3324.06- ?'14+@@ - - 34725.7 6 0 1 . 7  9884.9  43610. 5 - ... 
2 3 i:. 4- 0 6 - 336+8i3 65779.2 130'7 . '7 1774.7.4 63526. 5 
332+@@- 338+@0 95e25.2 2866.  9 > ~ & i j z .  - 2 121660.4 
332 .+~0 - .  340-t.00 130425. '7 2813 2 T I- .- 7 .~;)bi .8.5 165954,2 
332i-$30- 342+00 1'72208.6 3731.  1 44424.4 216633.0 

AFTER DREDGE VOLUME CUM!JLATIUE .- .- 332+@@ -- 3 4.2 + @ @ 

SPAT I ON REQUIRED ALLOWABLE SIDE SLP OUERDEPTH REQUI.1-OVER 
NUMBERS i YARDS ! ( YARDS ! ! YARDS ! ! Y A R D S  ) 
-77 3:),+60- 334-1-00 3427 J . 5  667.6  8884.9  43158.3 
33.2 -tuO.- 336.tBe 65459. Ej 1437.9 1'7747.4 93207. 0 
332+@@- 338+00 96026.9 2219.8  26632.2 122659.1  
332.ta)pJ- 340-b00 132887.1 3015.5 35528.5 168415.5 
332+08- 342+0@ 174651.2 3967.7  44424.4 219075.5  

CREDIT DREDGE VOLUME CUMUL.ATIUE 332+@pj .- 342-i-00 
STATION REQUIRED ALLOWABLE SIDE SLP OVEROEPPH REQUI+OUER 
NUMBERS i YARDS ! ( YARDS ! i YARDS ! ( YARDS ! 
332+@@- 334+0@ 452.2 -65 .9  ITI.0 4.52.'~ 
332+00- 33Ei-06 3 ~ 9 . 6  -is@jn .z D.0  319 .5  - 2 

;'32+0@-- 338-t-00 -998.8 -158.3  8 . 6  -998.  (3 
.-. -. 
33i;-t.00- 340+0@ .-246 1 . 3  --202, 3 0 . 0  -24.6 1 , 13 
332+@@- 342+0@ -2442.5 - l"76 . 5 0 .  i3 -2442.5  

Figure C16. (Sheet 4 of 5 )  



PRE- POST DREDGE RREA COMPhRISON 332+00 - 342+00 
S T A T I O N  GROSS REMOVED GROSS ADDED GROSS TOTAL L I M I T S  
NLJMBER ( SQFEEI' ) (SQFEET ) ( S Q F E E T  1 ( FEET-:.::.FEET )' . 

332+0@ 355.0  26.14 29 .  -:I. 784.; 
334,400 320.7  3 2 8 n k  182. 138.L  8'7. -) '728. 
336i-00 1.66. 9 34@.  2 -173.2 43.-;. 7 3 6 .  
338+0@ 111 " 7  361.2 -24.9.5 24.->. 718.  
3 4 0 t 0 0  230 .1  394.6 -164.5  s i  . -.> . '786.  .-, - 
342-i-00 401 .8  134.2 267.6 3 . . '7 f; 2 . 

F'RE- POST- DREDGE VOL.UME COMPARISDN 377 ,,+00 - 342-t.00 
STAl ' ION GROSS REMOVED GROSS ADDED GROSS TOTAL 
NUMBERS (YARDS ) ( YARDS ( YARDS ) 

332+00- 334 t00  2503. -7 1893 . '7 610.0  
334+0@- 336+0@ 1.802.3 1931.6 -129.4 
3;36+.@0- 338+00 1032.3  2598.7  -1566.4  
338t-00- 340-l-00 1267.9 2804.2 -1536.2 
340 t00 -  342+00 2344.0 1961. 9 382.1. 

PRE- POST- DREDGE VOLUME CUMULATIVE 332+00 - 342-1-00 
STA'rIOI\I GROSS REMOVED GROSS ADDED GROSS TOTAL 
NUMBERS ( YARDS ) ( YARDS ) ( YARDS ) 
332 +00- 334-+00 2503.7 1.893.7 610.0 
332+@0- 336 t00  4305.9 3825.3 480.6 
332+0@- 338 t00  5338.3  6424. @ -1085.7 - -. ?, 
33;f 00- 340 t06  6606.2 9228 2 - 7 6 3 7  L L L . O  
332+00-- 342tC30 8950.2 11190.0 - 7 7 '-' i . i :39.  8 

CROSS--SECT I ON AND-DHEDGI NG-S 

D I S T A N C E  FROM 332.00 TO 334 .00  I S  206.00 
DISTANCE FROM 334.00 TO 336.00 I S  199.57 
D I S T A N C E  FROM 336.00  TO 338.00  I S  200.08 
DISTANCE FROM 338.00 TO 340.00 I S  200.33 
CIISTANCE FROM 340.00  TO 342.063 I S  200.32 

CROSS-SECTION-AND-DREDGING-6 

Figure C16. (Sheet 5 of 5) 



CROSS SECTION DESCRIPTION - - 

CROSS - SECTION - DESCRIPTION provides a friendly environment for entering 
information necessary for creating cross section plots. 

NAME. CROS 

NAME. CROS 

External devices 

NONE 

Modules called 

PROBLEM, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, GET - NAME - OF - FILE 

CROSS - SECTION - DESCRIPTION reads in current plot parameters, fills a form 
with these values, and displays the form. It then accepts changes and outputs 

a .CROS file, A flowchart is shown in Figure C17, and a sample run is shown 

in Figure C18. 



START 0 
DISPLAY F I L E  F 

nPEk.i . CROS F I L E  AND 
READ CURRENT (JALUES 

DI SPLA'I' TEMPLATE FORM 

n I : s F L m  ALLOWED SIDE 
SLOPE FORM 

DISFLAY SCALE At,iD 
LABEL INC FORM 

STOP 0 
Figure 6 1 9 .  Flowchart, 

CROSS - SECTION - DESCRIPTION 



$$W.%$$XtStt%b%*1b~d%%$%*:C*Lt%$d**bYL*$tXtL* 
CODE RETIJRN CONFIRMS A FORM 
ESCAPE l NUT CODE ESCAPE;* ALLOWS ESCAPING 
$::$Xb~$XX~:#X:$$$:$P:~XXX:~:$X$:$:#iXX$:$$$tXX$:#X$X#X 
I k I  THE FORI'1S THAT FOLLOW I F  THE 
FIRST ITEI? I S  CHOSEN TO BE 
DU k.il?T PLUT 
THEt.4 THE. REST OF THE ITEMS Mk': 
BE IGNORED i: NOT FILLED I N  1 
~ $ $ : ~ $ ~ $ : $ ~ ~ ~ : ~ $ : $ ~ ; ~ : $ ~ ~ Q : $ # ~ ~ : # : ~ ~ : ~ : i : # L $ : X X X I X $ L X ~ ~ X $  

Figure C18. Sample run, 
CROSS SECTION DESCRIPTION - 

( CsntTnued) 



PLOTTER TYPE 
PLOTTER PAPER GLIGNPIENT USE DEFAULT 
MWit4TI T IES DO NOT COMPUTE 

LGRGE SHEET DIIIEt4S 1TJk.I 
CARRIAGE SLOT FOR LETTER PEb4 1 
LETTER S I Z E  Q.87@0 

I~RO!?S-SECTIOtd-DESCRIPT I0t.I - 8 

Figure C18. (Concluded) 



DEPTH DEVICE - 

There are a number of depth equipment programs and one simulation pro- 

gram. One of these programs runs in conjunction with the survey program, 

determined by the depth sounder used. These programs collect depths, generate 

event marks on chart paper, and save all desired data. 

NONE (data are passed through a common block of memory) 

NONE (data are passed through a common block of memory) 

Supported depth sounder with IEEE488 interface (Institute of Electrical 

and Electronics (IEEE) Standards Board 1978)* 

Modules called 

TIME - INTO - TEST, RAYTHEON, INNERSPACE.001 (depth sounder specific), 
INITDR, READDR, WRITEDR, TERM, PROBLEM 

The depth equipment program is spawned by SURVEY, does some initializa- 

tion, and waits for PLOT - SCREEN to set a flag before proceeding (PLOT - SCREEN 
is the last task spawned so all are memory resident at this time). It then 

begins a tight loop of generating chart event marks, acquiring depths, and 

putting acquired data in the output buffer. It terminates when PLOT - SCREEN 
sets the death flag. Flowcharts are shown in Figure C19. 

- -- 

* All references cited in this Appendix are included in the References at the 
end of the main text. 



Figure  CP9. Flowchart, DEPTH - DEVICE 
(Sheet P of 5 )  



F i g u r e  C19. (Sheet 2 of 5) 



SET T I=  

RELAT lUE TO W 

Figure C19.  (Sheet 3 of 5)  



Figure C19. (Sheet 4 of 5)  



Figure (219. (Sheet 5 of 5) 



DEPTH SIMULATE - 

Purpose 

DEPTH - SIMULATE is a task in the survey package spawned by the task 
SURVEY. It is used to provide simulated depth data when a depth sounder is 

not at tached. 

Input files 

NONE (data are passed through system common memory) 

NONE (data are passed through system common memory) 

External devices 

NONE 

Modules called 

TIME INTO TEST, PROBLEM 

DEPTH - SIMULATE initializes parameters then waits for PLOT - SCREEN to set 
a flag indicating all tasks are running. It then begins a loop generating a 

point approximately every 0.1 sec. The program saves any tides that have 

become available in the common buffer. It then checks to see if it is time to 

save a depth based on time interval, distance along the line interval, or 

change in depth since last reading. After saving any depths, it tests to see 

if any marks have become available and saves them, It then reloops, The 

flowchart is shown in Figure C20. 



Figure C20. Flowchart, 
DEPTH - SIMULATE (Sheet 1 

of 3)  



Figure  C20. (Sheet 2 of 3) 



F i g u r e  C20. (Sheet 3 of 3)  

C42 



DIGITIZE - DEPTH - CHART 

To acquire data from a depth chart using a digitizing tablet. Since the 

boat may be moving at a nonconstant velocity during the line, there is a mode 

by which nonlinear x-axis data may be entered. 

In~ut files 

NAME. LINE 

Output files 

NAME. 000 1 

External devices 

Summagraphics Bit Pad 1 or Microgrid pencil digitizer* 

Modules called 

PROBLEM, POLREC, A2, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, 

DISTOFF, GET - NAME - OF - FILE, DIGITIZER, INISER, RDSERI, WRSERI, TERMSE, ROTATE, 
INISOUND, WRSOUND, TERMSD 

DIGITIZE - DEPTH - CHART reads in the .LINE file. It then has the operator 

calibrate the chart in digitizer units. It then asks which paper direction 

corresponds to the left side of the channel, by looking at the section line 

file to get the direction, then asking if this is correct or reversed. If it 

is reversed, it exchanges the start and stop of line coordinates and sets the 

correction flag, Then it accepts data from the digitizer until the end of 

line is passed or the E is pressed. The flowchart is shown in Figure C21, and 

a sample run is shown in Figure C22. 

* Bit Pad 1 and Microgrid are trade names of the Sumagraphics Corporation. 



F i g u r e  C21.  Flowchar t ,  
DIGITIZE DEPTH CHART - - 



SELECT T'I'F'E OF UII; I T  IZER 
1 FOF: SUNMAGRAPH1C.S B I T  PAU 1 
2 FOR :;IJNMAl;RAPHIC:; I.IICF:Ol;RI[l 
EHTEF 1 OF: 2 

1 

EHTEF L l t . iE NLlP16ER i 6 MEANS FIPIISHEUI 
I 

mei~iph I s . 6601 
ENTER DATE THIS L I N E  WAC; I~COLIIRED I N  F IELD 
IJSIrlG ,Z: [iIi;IT t.llJMBERS It4 FORM PIM.."DD,."f'I' ( E X .  M2.,,83,87 

I 

1 1 ...' 05..':::8- 
ENTER TIME THIS L I N E  l4AS ACQLIIREO I t l  F IELD 
?lSIt.(i; 2 [IIZ I T t.IUP1BERS I t4 FlllRM HH : IIH ; EX , 139 . 07 ':I 

1 2 : '.I' " 
-2 

SECT1Ot.l L IME FTI-E SHOL~IS THIS' L I N E  S'TAFITIkiG l3kI LEFT !5 
IDE UF' CHAt.4FIEL 
UClES LEFT SIDE OF CHAtdtJEL C:ORRESFOt.ID TO LEFT :SIDE i:lF 
PaPER';' 'I' OF: b i  

LIClt'5 Lt t-  I ! 5 IU t  Uk 1L:HANt.ltL L:UHHt'5PCbI.4U I U L . t t  l i ; l L l t  CIt- 
PAF'ER? $I' OR t.4 

>' 
ENTER METHOD OF DIG I T  I Z I t.41; CHART 
1 LItIEAF' ::.: & '.t WITH PO5SIBLI' TILTED PAPER 
2 I.ISIt4L I NEAR ::.I 1-11 TH PAPER A L I  Gt.iED F I  :XED I t.ITERI.IAL 
3 bIUNLItIEAR X LIITH PAPER TILTED FIXED It.iTEEUAL 
4 tlOkIL INEAR !: 1.4 I TH PAPER AL IGklEU RAt.l[10N I t4TEFYAL 
5 tIOt.lLI HEAR ::< 141 TH PAPER T ILTEU RAPIDOH I b<TERf..IAL 

:.2 - 
ALIGN PAPER CIbITIL READIt4C; ON TI 
AtlD RIGHT '?IDES APE THE SAME 
LdHEH THE F:ERDItIGS AGREE., EPITER 

(;76.00 

LEFT 

TO Et.iD 

Figure C22. Sample run, 
DIGITIZE DEPTH CHART 

(continued7 



693.00 
I b I  THIS METHDD ClIGITIZINI; OF DATA WILL BEGTI4 
AT !<I2blE DI!;TAt.iCE ALOI.IC; THE BkSELIkIE HI.{@ M I L L  PROCEED 

TO THE FIIIJHT AT 61 FIXED UISTAt.ICE It.ITEF:!N3L 
ENTER DISTANCE ALONC; THE L IkIE STAF:T I NC; FCI I IIT 

..-SR 

TO CCILIBFIGTE THE C:HAF:T LIE t4EECl TO D I G I T I Z E  'THE C'ORPIE 
RS 

THE FIRST POINT SHOllLD BE Ibi 'THE LC71?1ER LEFT HAt.lD ICOR 
HER 

Et.ITER UI!STAklI-E ALIzIt4IJ LI1.IE I N  FEET FOR FIF:ST POIHT 
-330 

t N l  t K  LJI:; iHt.{l..t HLCIHL L.INt: IN t t t  I tCIK I- l H ! i  1 PCilfi 1 
-200 

ENTEF: DEPTH 11.4 FEET F I X  FIRE;T POI t.IT 
4 ... 
D I G I T I Z E  FIRBT POINT 

312, 715:. 
SECOtlD POIt.IT SHOCiLD BE 11.4 THE IiFPER LEFT 
HAbID C'ORbiER AT THE SAPIF: UISTAbICE ALObIG THE L I H E  
AS THE F IRST PlIIt4T 
Et.ITER DEPTH III FEE'T FCfR SECOt.IC1 PCIItIT 

ci 
D I G I T I Z E  PDIbIT 

3 5 - 7  - . - t i  . 3328 

BEGIN DII;ITIZING DATA LEFT TO RIGHT 
EliTER E TO Et.IC3 PRIOR 'Ti1 LIMES Et.10 
D I G I T I Z E  Ot.iLY POIt.ITS 131.1 THE CUFI.IE 
AT THE FF'OPER DISTAI.~IX ALlmIG THE LIME IHTEF:I.!AL.. 

CI I STAkIi1.E AL..Ot4G DEPTH 
DI':';TAt.iCE ALCIt.41; THE LIt.IE FOR t,IE::,<T PCIIPIT IS 

BE]; I t4 D 1 I: I T  1 Z I  t,Ir; DA'TA LEFT TO RT IGHT 
ENTER E Ti3 EFID PRIClR TO LINES EkiO 
DIG I T  1 ZE i3nL'f PI:) I NTS Ot.1 'THE CURl..lE 
AT THE PROPER DISTAt4CE ALONG THE LLt.lE It~ITEf;:k!iil. 

DI S'rAt.4c‘E 141.13t~41G DEPTH 
CI1STANC:E AL.UbIG THE LIt . lE FOE tIE)::T POIbIT 1.5, 

0 00 8.15 
DI5TANCE ALOt4G THE L l N E  FOR b{E::(T F'ilIt.17 I S  

5 0 , @ @  
DISTAI.ICE ALljHC; 

1 @Kt. QQ 
El1 STANCE ALtjt.lG 

150 .0@ 
DISTANCE HLOHL 

280 MI 

THE 

THE 

THE 

8.65 
I..It.IE FCIR 

9 . 3 4  
LIt,IE FOR 

8 . 6 7  
LIbIE FOR 

9 54 

F 111 I 1.4 T 

PO lbIT 

POI HT 

DI!'JTAt.IC'E ALDbIG THE LItIE: FLIR t.+E::,;T PI:IIt.IT I S  .3@@ 00 -.. - 
.,I?lj . 08 :;; , 3 7 

DI8TkbJCE $LOt-IG 'THE L I N E  FOR PIEXT F'OIkI'I' I S  3.563. 00 

Figure C22. (Concluded) 



DIGITIZE - FEATURES 

DIGITIZE FEATURES is used to enter coordinate information from maps into - 
.FEAT files on the computer. Shorelines and special features are digitized 

for later plotting with data. 

Input files 

NONE 

Out~ut files 

External devices 

Summagraphics Bit Pad P or Microgrid digitizer 

Modules called 

PROBLEM, POLREC, A2, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, 

DISTOFF, GET - NAME OF - FILE, ROTATE, DIGITIZER, DIGITIZER2, INISOUND, WRSOUND, 
TERMSO, INISER, RDSERI, WRSERI, TERMSE 

Theory of operation 

DIGITIZE - FEATURES begins by accepting the output file name and type of 
digitizer, It then calibrates the map to digitizer units, At this point a 

loop begins where the user specifies whether the next action will be to enter 

a feature or a label. Features are saved in the .FEAT file. Labels are saved 

in the .LABE file. A flowchart is shown in Figure C23, and a sample run is 

shown in Figure C24. 



INITIP~LIM ~ I W V  a wl.o.Ma-ssrpEm 
FCB M T I a W  PLOTTER 

Figure C23. Flowchart,  D I G I T I Z E  - FEATURES 

C48 



EIITER EAST1 HI; I 1.4 FEET FOR F l  K T  POI ).IT 
';'SURU!3 . - - - - .. 

EtITER NOPTHItIT, 11.4 FEET FOR FIPST PClIMT 
l 0 0 8 0 0 0  
PRESS PEtI DO14t.l TI3 D I G I T I Z E  FIPST POIPIT 

3~43.O@ 7 - 7  M i .  BB 

!SEClIHD F'I3It.lT SHCllJLD BE It4 THE LOWEF' RILHT Hkt.iD I::I::IFt4E 
P 

litT THE EiAPlE HOR'THIt.4L $45 THE FIRST F'OIt-IT 

Et,ITEI;' EIASTT~I~: 1t.I FEET FOE' '5ECI:ItJD POIt4T 
7E:#080 

FRESlj PEI.4 D1)bjt.l TO [I I I; 1 T 1 ZE !:;ECl:it.iU POI t.IT 
1 4 9 8 . 0 8  7 1 2 . 0 0  

THIRD F'OItIT EiHOIJLtl 8E I k l  THE IJPF'EP EIGHT HAt.ID CORIIEE 

AT THE ::-.,AIIE EAST It.41; H:3 THE SELI:I~.([I PO I 

EIJTER t..IORTHIt.II; I E I  FEET FOR THIRD POIt.17 
1500000 

H I  I H t  !=;$4l'lk t4l-lb: I H l t 4 l ~  $42, I t i t  k lk:!5 I F l l lP { l  

ENTER EAl?TIt.IIL I N  FEET FOR SECDI.40 POTbIT 
7,, , ;J001?B 

PRESS PEkI L30CIt4 TO D I G I T I Z E  SEC.Ot.ID POIkIT 
2 4 9 8 . 0 0  7 1 2 ,  0 0  

THIRD PSIIHT !5:HI)IULD BE I N  THE CIF'PEP PIGliT HAt.48 COPt.IER 

AT 'THE !{;APlE Eli!ST I tjG k!j THE SEI::Ot.l[l PO I tJT 

Et.iTER F4ORTHIt.IG 11.4 FEET FOR THIRO F'OIt.IT 
1500000 
PRESS PEN DO1,lt.l TI:! D I Z I T I Z E  THIPD PIlIkiT 

2 4 9 2 . 0 8  237::. 8 8  
ERROR FRCIM 9 8  DEGREE At.!I;LE I S  0 .  1 
ENTER PEt.4 tIIJIIBER THIE; FEkTURE I Q-8 ? 

OF: 9 TO L.&PEL A FEAT1JF:E 
OR -- 1 TO QIJ I T 
1 

ENTER PEN tllLlP1E:ER FOP L.HBEL 11-8: )  - 
EtITER TE2T FOE LAEEL 
PUB I L E  :!; PAklHl.1~ I: I T'f Sl..IP!!E'fl:lRZ; [II] I T  L.4 1 TH I:L j l : jg 

4 7  
I'1I:IBI LE ::: P~t.IkPln I) I T'I" 'jlJF:l ... IE7.~.'iIR!t. DO I T  I.lITH C:LA!;!z; 

F'RE5,S FEN [ll~lblt~. TO [tIi;I'TlZE ,:.TIART PTJlpiT OF LdBEL 
75:::578 75 1 1 6 8 1 1 8 . 7 5  

PRESS PEI..I nowt.4 TI] DII;ITIZE FIIII:SH FOI~.IT IOF LABEL 
-7 .-7,- 
i e,,  3 4 7  JC; 1258868 58 

Et.4TEP F'EN t~il.IIIE:ER THIS FEi?T!..lRE i 0 - 8 ' r  
OR 9 TI3 LAE:EL 0 F'E(iTIJF:E 
rJF: -1. TO G!IJIT 

Figure 624. Sample run ,  
DIGITIZE - FUTURES 



DIGITIZE PLOTTER - 

DIGITIZE - PLOTTER is a program that digitizes features from the plotter 
using a digitizing sight instead of a pen. It is a much slower method than 

using the digitizing tablet with DIGITIZE FEATURES and should be used only if - 
a digitizing tablet is not available. The digitizing sight is moved to a 

point on the plot and the space bar is pressed to acquire the point, 

Input files 

NONE 

NAME. FEAT 

External devices 

Hewlett-Packard Company plotter with IEEE488 interface 

Modules called 

PROBLEM, POLREC, A2, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, 

DISTOFF, GET NAME OF FILE, ROTATE, DIGITIZER - - - 

The program displays a file form for output file name. Then it cali- 

brates the map in plotter units. Next it asks pen number, line type, and dash 

length for the feature. Finally it accepts points every time the space bar is 

pressed until E or Q is pressed. E ends this feature, Q ends this program. 

S~ecial considerations 

This program does not allow inputting labels as DIGITIZE FEATURES does. - 
Labels could easily be added if needed. Figure C25 shows the flowchart, and 

Figure C26 shows a sample run. 



I CALIBRATE MAP 
I N  PLOTTER UNITS I 

I ACCEPT PEN NUMPER, LIIIE 
T','PE, At,lO OUSH LENGTH I 

Figure C25. Flowchart, 
DIGITIZE PLOTTER - 



FIEST POIPIT SHOULD EE I t 1  THE LOLIEF ILEFT HAND IC:OFt4EF? 

EWER EAEeTIt4IG I PI FEET FOF: FIRST POI t.I'T 
8591308 

Et.lTER t4ORTHIt.IIG I t 4  FEET FOR FIRE;T POIt.1T 
12~1uaor) 
pRE!:;S SPACE BAFl TO DIGITI.ZE FIP9'T Pl:IIkiT 

21 1.35 3 .02  

SEC:I:JI.ID POIt,IT SHlSLlLO E:E It4 THE LlSldER RIGHT HAt.IU CilF:I.,IE 
R 

AT THE !?CrllE t.iISF:THIbII; A::: THE FIRST POIt.iT 

Et.iTER EASTIt1I; I N  FEET FOF: SEC:I:It.iU POINT 
86~3@0&3 

PRESS SF'uC:E BAS: TI:( [I I I; I T I  ZE SECljkID Pi1 I 1.I.T 

DIGITIZE-PLOTTER-? 

SEC:Ot4D POINT :3tiOIJLCl E:E Jt.4 THE LilldER RIGHT HAt.40 COPNE 
F: 

AT THE 5kP1E NORTHINIG kS THE F1RC;T POIHT 

ENTER Er>C.TIt.(C; I N  FEET FOR SECOHD POItdT 
8t;UOBB 

F'RE:!.S !SPACE BAR Ti) [ I I L I T I Z E  SECOt.I(? PljIt.(T 
1 5 . 6 9  8 . 9 9  

THIRD POII.IT :5H171?LL7 RE 1t.i THE IJPPER RIIGHT HA~.ID C'ORt.IER 

AT THE A t l E  EASTIt4G A'? THE SElZnbID POINT 

EHTER t-IORTH:[tIC; 1t.l FEET FOR THIRCl PI3IbiT 
14017088 
PEEE;S 'SPACE EAR TO DI IGITIZE THIRD POItIT 

15.69 13.65 
EPFOf" FROM YO DEGREE ekIGLE 15, -18B.7 ,  
THE THREE CIIIGITIZED PCIIk4TS DO NOT FOF;:M A 38 DEGREE A 

F:EUIGITIZE THE THREE: POI NTE; I b I  OF:DER bi014 

Figure C26. Sample run, DIGITIZE PLOTTER - 
(Continued) 



EbiTER bIORTHII.lIG I k i  FEET FOF THIRD POII.iT 
14081380 
PRESS :<PAlZE BAR TI] [III;ITIZE THIRD Pl:iIt.{T 

15.69 1.3 , CL5 
EF'FIOR FFUPl 913 DEGREE HPIGLE I!; - 1 8 0 . 3  
THE THREE D I G I T I Z E D  POINTS DO NOT FOPM A 9 0  DECREE 

t.I!;LF 
REDIILITSZE THE THREE PO I 1.1~5: IN ORDER 1.401.1 

19.16 9 24 
1.5. ZEi 9 .24 
19.20 3 '59 

EFPDR FROM 9 0  DE1;REE kkICLE I S  B B 

BEGIH DIGITIZI t .+G FErSl'I.IRE tllUMBER 1 
Et.lTEFI SPACE TO WiiFlPLE PLOTTER PIJ!3ITJOt.{ 
EtITEP E TO EPlD FEATIURE 
EtiTER I,! TO QCIIT I4HEtI FIt.4ISHED 

EMTEF' PEH NIJPIBER 'THIS FEhTURE r: Ei-8 :I 

1 

DIGITIZE-PLOTTER-4 

Figure C26. (Concluded) 



EDIT DATA - 

EDIT DATA allows data acquired by survey programs or other means to be - 
graphically edited. Points may be deleted from the existing curve or added 

beyond the ends (overbank). The program also automatically removes data 

before the start of line and removes any duplicate times (i.e., the time of 

data is resolved to the nearest 0.1 sec and it is possible for two depths to 

be time marked the same as for fast digitizers). It is primarily used to 

remove irregularities that get through the digitizer's wild point filter 

(gated mode), such as schools of fish. 

Input files 

NAME.LINE, NAME.0001 (last four digits are line number) 

Out~ut files 

NAME.OOO1 (last four digits are line number) 

External devices 

NONE 

Modules called 

SL - SLIDE - SLOPE - EQUATION, LAW OF COSINES, SAVEPRESENT, SCREENSAVE, - - 
SCREENRESTORE, GET DEPTHS, DEPTHSCREEN, TEMPLATE SCREEN, LTS, CHARFEET, - - 
SCREENLINE, DW, RDRAW, SCALE - IT - SCREEN, UNSCALE IT PIXEL, SCALE IT PLOT, - - - - 
POLREC, A2, EQUATION FROM SLOPE AND 1 POINT, EQUATION PERPENDICULAR TO LINE, - - - - -  - - - 
SCREEN LINE PLOT, EQUATION FROM 2 POINTS, INTERSECTION, POINT ALONG A LINE, - - - - - - - - 
INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, POINT ALONG A LINE, - - - 
GET - NAME OF FILE, DISTOFF, WINDRAWLINE (Grid Routine) - - 
Theory of operation 

The program begins by displaying (via a standard FORTRAN write to 

device 6--the screen) a list of potential command keys that may be used when- 

ever data is graphically displayed: A to add a point, D to delete a point, N 

to advance to the next line number, L to select any line number, ESC to exit 

the program, and the number and arrow key meanings. The arrow keys are used 

to move the crosshair left, right, up, and down. The number keys are used to 

preset the jump increment moved when an arrow key is struck. The jump size 

formula is 2 (key value 3), where key value is the number printed on the key 

(except that the 0 key has a value of 10). For example, when beyond the sides 

of the existing data, key value 1 causes quarter-pixel jumps and key value 



8 causes 32 pixel jumps. As the crosshair is moved about, the present depth 

and distance along the line are numerically displayed; therefore, values of 

depth and distance along the line may be entered to quarter-pixel length re- 

solution (typically 0.06-ft depth and 1.0-ft distance along the line). 

After the key operations are displayed, a form for entering the site 

name is displayed by a call to IIRAWFORM with a first argument of 

INPCOMMANDSTR. Whether or not a template is to be used is also entered into 

this form. The NAME.LINE file (where NAME is the site name that was entered) 

is then opened as device 3 and read. 

The line number is set to 1 and the first line is graphically displayed, 

If template was selected (i.e. ITEMPLATE equals 1) then calls to 

EQUATION - FROM 2 POINTS and INTERSECTION are made to determine how channel - - 
easting, northing coordinates relate to distance along the section line. 

Next, the data file is opened (NAME.0001) and read. The screen is then scaled 

based on the template and data; and if ITEMPLATE equals 1, the intersection of 

the template and the sides of the screen are computed. Then the template and 

data are displayed. Next, the current value of depth and distance along line 

are numerically displayed and a crosshair is drawn at this position (by calls 

to WINDRAWLINE). Then the program waits for a key to be depressed. Execution 

then branches to the proper code to handle the key value. 

If a numeric key is depressed, IJUMP is set to that key's value. If ESC 

is pressed, the program ends. If N or L is depressed, the value of 

LINE - NUMBER is updated and the new line is displayed, If A, D, or an arrow 

key is depressed, the current mode off operation (1) on the data curve (ION- 

CURVE equals 1) or (2) beyond the ends of the data curve (IONCURVE equals 2) 

is considered when determining the statement number to which to branch. Up 

and down arrows and the A key have meaning only when beyond the curve. 

If a point is to be added (A), the direction the line was run (1) left 

to right (ICORRECT equals 0) or (2) right to left (ICORRECT equals 1) is con- 

sidered and the present crosshair position is added to the original data. 

This involves converting the current pixel location to depth versus distance 

along the line, then assigning time to the depth based on corresponding dis- 

tance along the line and computing easting and northing corresponding to the 

distance along the line. The point must be included by moving existing points 

one position after the-time of interest. 

The procedure for deleting a point is similar to that of adding, in that 



direction run must be considered. Otherwise it is simpler in that a point 

need only be removed from a buffer and the graph replotted. 

Cursor keys add the jump index value either to the pixel position or to 

the buffer index. The data are quickly restored from a saved screen and the 

crosshairs are superimposed. 

Edited screens may be saved or changes may be discarded, Whenever L, 

N ,  or ESC is pressed, disposition of the current screen is requested. 

If the profile lines are among those being edited, the template should 

not be displayed. Since the lines run parallel to the sides of the channel, 

they will not intersect the sides and forming a template will be impossible 

(an attempt to do so under these circumstances may crash the system). 

Edited files can be distinguished from raw data files by printing their 

contents. Originally depths and positions are interlaced (raw data). The 

edit program groups all the depths together and all the ranges together. All 

programs will work with either layout as time (not order) is used to relate 

depths to positions. 

It is generally best to do any editing desired prior to running other 

postsurvey programs. This ensures that any bad data points are removed prior 

to analysis and plotting. The flowchart is shown in Figure C27, and a sample 

run is shown in Figure C28. 



O I m I W  ENlER 
T I L E W  FORM 

Figure C27. Flowchar$, 
EDIT - DATA (Sheet 1 sf 6) 



UElEmlWE SIZE 
a 1WIS cllsotav 

Figure C27. (Sheet 2 of 6)  



Figure C27. (Sheet 3 of 6 )  



Figure C27, (Sheet 4 of 6) 



Figure C27. (Sheet 5 of 6) 



SUBTRACT STEP 
SIZE FROM Y 

P1XEL POSIT ION 

FIND ENGfNEERfNG 
UALUES 

CORRESPONDlNG TO 
PIXEL Pb$ITlON 

ADD STEP $ t t E  

Figure C27. (Sheet 6 of 6 )  



THE C:OtIMAND KEYS WHEN DATA I S  GRAPHICALLY DEF;PL.AYED 
bRF . .. \- 
A ADD A POINT WHEH TO LEFT OR RIGHT OF DATA 
D DELETE A POINT MHEN ON DATA 
hi E:RI t.iG IJP NEXT SE~lJEt.IT I AL L I  t4E 
L BF:INC; CIP A !$ELECTED LIhIE 
1-0 I.IUPlBEF(E@ KEY:; SET ARROI4 KEY .JlJpIP S I Z E  2:C:C;:KEY 
.::- ARPOW KE'I' PIISUE LEFT SELECTED cll.lt4P LILiLIJE 
->  ARRUld KEY MOVE RIGHT SELECTED~JI~I .~~ ~ ( i i b ~  
.,>..,,. AFIROI4 KEY PlOlJE UP SELECTED JUMP I.)AL.CIE 
I.rv AF:RT)W KE'.i llOUE DOWkI SELECTEL1 JUpIF Il&LlJE 
ESC ESCAPE t::E'I T0 E X I T  PROGRAM 

EDIT-DATA-I 

EDIT-DHTA-Z 

Figure C28. Sample run, EDIT DATA - 



EDIT FEATURES - 

EDIT - FEATURES can be used to edit existing feature and label files or 
to create new feature and label files from scratch. 

In~ut files 

NAME.FEAT, NAME.LABE 

Output files 

NAME.FEAT, NAME,LABE 

External devices 

Summagraphics Bit Pad 1 or Microgrid digitizer 

Modules called 

GETTEXT, PUT - SCREEN, GET - XY, GET PEN, STORE PEN, STORE XY, ERASE IT, - - - - 
ERASE - WRITE, PLOTSCRN, FIND - 2 - POINTS, CHOSE POINTS, SCHAR, PLOTLAB, PROBLEM, - 
POLREC, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, DISTOFF, GET NAME OF FILE, - - - 
ROTATE, DIGITIZER, DIGITIZER2, INISOUND, WRSOUND, TERMSD, INISER, RDSERI, 

WRSERI, TERMSE, SCREENLINE, SCALE - IT - SCREEN, UNSCALE IT SCREEN, - - 
UNSCALE IT PIXEL, SCALE IT PLOT, SCREEN LINE, EQUATION FROM 2 POINTS, - - - - - - - - 
INTERSECTION, POINT - ALONG A LINE, UPDATESCREEN, ASCI, PRINT SCREEN, SAVE IT, - - - - 
AUTO SCALE, SQUARE IT UP, RENAME IT - - - - 

EDIT - FEATURES begins by accepting the file name. If the file name 

entered exists, the existing file is read; if the file name entered does not 

exist, the program will create a new file of that name. It then asks for type 

of digitizer. It then calibrates the map to digitizer units. Next the pro- 

gram asks if it should use autoscale, last window, keyboard entered, or 

digitizer entered. Then the features file is drawn to the screen by the 

method chosen. Once drawn, the features and labels file can be edited. A 

sample run is shown in Figure C29. 

Special considerations 

Status. The program can be used to edit existing feature and label 

files or for beginning new feature and label files. Forms and menus have not 

been fully incorporated at present; some entries are still done by entering a 

number or letter followed by a carriage return, The current version uses 

memory resident always. 

Select TEST and EDIT - FEATURES. 



+jsE B L l y v  
r A !;TAp!F' IJt.I!SCALED, SIZE C, ROTATE. ADO-- 

EDIT-FEATURES - 2 

E~.ITER EGT 11.11; 111 FEET FOR FIRST F'O 1b4.r 
11040 
Et,ITER bIORTHIHIL IN FEET F I X  FIRST POIkIT 

7c-I- 
i 4cU 
PFE'SS FEt,l DUI,Jt.I Ti3 D I G I T I Z E  FIRST F'OIbIT 

SEC:OND POIIIT E.HOIJLD BE 11.4 THE LI~WER RII;HT HAND I:ORHE 
F 

CiT THE 'JAIIE I.IOR"THItII; AS THE FIRST POINT 

EIITEF: EAST I NI; I t,.l FEET FOP SECIjt.4D PO IbIT 
21950 - - 

FF.E%!~ F'Et.4 DOLltJ TO D I G I T I Z E  :S.EI~CIHD POII47 
2493.08 937.00 

THIRD F'ilIbIT SHlC~ClLD BE IbI THE UPPER F:IGHT tiAt.4D CORIIER 

AT THE :StqNE EAST I NIL A!, THE C;EI::O~~D PO It.1'7' 

Et.ITEF t4OPTIiIkIS; It4 FEET FOR THIRCI POILIT 

Figure C 2 9 .  Sample run, E D I T  - FEATURES 
(Continued) 



N 
AT THE 9AtlE blnRTHIt4G AS THE F I K T  PCIIk4T 

Et4TEF: EAST It iG 11.4 FEET FOE :SEC:OkID POI tlT 
21950 

F'RESS F'EN DOWN TO DI1;ITIZE EClIlND POINT 
24%. 0 0  937.00 

THIRD PoIt.I'r SHDLJLD BE IF! T ~ E  CIPPEF' FIGHT HAI.ID CORIJER 

AT THE SAPIE EASTItIG AS THE SECOND PCtItlT 

E N T E R  NORTHING I N  FEET FUR T H I R D  POINT 
14538 
PRESS FEN C1Clblt.l TO CIIGI'TTZE THIRCI POINT 

2469.88  2312.08 
EREOR FROM 98 DEGREE ANGLE IS - 0 . 1  
t.IELJ W It.lDOLJ I HPUT METHOD : 

k FiiW ~ ~ ~ T C I S C : ~ ~ E  
I- FOR LAST I~lIt.4UOL.I 

D FOR USE DIGITIZER CALIBRGTION POINTS 
ENTER R .  L, K ,  OR D 

EDIT-FEATURES - 4 

1 EAST I blG 

L t:c& 1 r;>" [* 

EOIT-FEATURES - 5 

Figure C29. (Concluded) 



Position map on digitizer tablet. Enter a nonexistent file name into the file 

form (e,g., DDOG7) and confirm. Select SUMMAGRAPHICS MICROGRID digitizer from 

the next form and confirm. Choose calibration points that are outside the 

area to be digitized (i.e,, the edges of the map). Enter the lower left east- 

ing, return. Enter the lower left northing, return. Digitize the lower left 

coordinate. Enter the lower right easting, return. Digitize the lower right 

coordinate. Enter the the upper right northing, return. Digitize the upper 

right coordinate. For new window input method, enter D, return. Proceed to 

"Entering changes" section. 

Select TEST and 

EDIT FEATURES. Enter a nonexistent file name into the file form (e.g., DDOG8) - 
and confirm. Select NONE from file form for digitizer and confirm. For new 

window input method, enter K, return. Enter lower left easting, return. 

Enter upper right easting, return. Enter lower left northing, return. Enter 

upper right northing, return. Proceed to "Entering changes" section. 

Before beginning, plot existing 

file with PLOT FEATURES and mount on tablet. Select TEST and EDIT FEATURES. - - 
Enter existing file name into file form (e.g., 032-3) and confirm. Select and 

calibrate digitizer as discussed in "Beginning a new feature with digitizer." 

Choose one of the new window input methods (if unsure, use A, return). Pro- 

ceed to "Entering changes" section. 

Editing an old feature without digitizer. Select TEST and 

EDIT - FEATURES. Enter existing file name into file form (e.g., 032-3) and con- 

firm. Choose one of the new window input methods, most likely A, and return. 

Proceed to "Entering changes" section. 

Entering changes. Crosshairs on screen may be positioned either by 

using the arrow keys on the keyboard or by moving the digitizer pen and 

depressing the button (last position will be where button released). Arrow 

key jump size for one pixel is the default; to change this, depress a numbered 

key. Five is equivalent to one pixel. Four is equivalent to one-half pixel. 

Six is equivalent to two pixels, and so on. 

Functions may be selected by depressing the appropriate key: 

Z Zoom 

U Unzoom 

E Erase a block 



B Backup 

Q Quit 

L Enter  a  l a b e l  

D D i g i t i z e  a  f e a t u r e  from t h e  d i g i t i z e r  

K D i g i t i z e  a  f e a t u r e  us ing  t h e  keyboard arrows and screen  

N Enter  a  new s e t  of window coord ina te  p o i n t s  
(note:  no t  normally done) 

ESC Aborts present  ope ra t ion  

H Nard copy t o  p r i n t e r  of sc reen  

The func t ions  a r e  descr ibed  i n  more d e t a i l  i n  t h e  fol lowing s e c t i o n s .  

Zoom. P o s i t i o n  wi th  t h e  arrow keys o r  d i g i t i z e r  t o  one corner  of t h e  

zoom box, P re s s  t h e  Z key. P o s i t i o n  t o  t h e  d iagonal ly  oppos i te  corner  of t h e  

zoom box (a  box w i l l  be f o m e d  a s  t h e  cu r so r  is  moved), P r e s s  r e t u r n  t o  zoom 

o r  ESC t o  abo r t  zoom. Note t h a t  nested zooms a r e  allowed, You may zoom on a  

zoomed a r e a  repea ted ly .  

Unzoom, P res s  t h e  U key. 

Erase a  block. To e r a s e  a  r ec t angu la r  block from t h e  d a t a  on t h e  cur- 

r e n t  sc reen  (screen  may be zoomed), p o s i t i o n  wi th  d i g i t i z e r  o r  arrow keys t o  

one corner  of t he  e r a s e  r e c t a n g l e  and s t r i k e  t h e  P key. Then p o s i t i o n  t o  t h e  

d iagonal ly  oppos i te  corner  of t h e  e r a s e  box (a  box w i l l  be f o m e d  a s  t h e  eur-  

s o r  is  moved), P re s s  r e t u r n  and t h e  con ten t s  of t he  box w i l l  be c l ipped  from 

t h e  d a t a  i n  memory o r  ESC t o  a b o r t  t he  e r a se .  I f  t he  lower lef t -hand corner  

s f  t h e  f i r s t  l e t t e r  of a  l a b e l  i s  i n  t h e  box, t h e  e n t i r e  l a b e l  w i l l  be  e r a sed ,  

Backup. B may be en te red  t o  save the  c u r r e n t  f e a t u r e  and l a b e l  informa- 

t i o n  i n  memory t o  d i s k  ( o r  you may wai t  u n t i l  f i n i s h e d  and t h e  e x i t  rou t ine  

w i l l  a sk  whether o r  not  t o  save changes). 

Quit .  Q i s  en tered  t o  end t h e  program, I f  any unsaved changes have 
P 

been made, you w i l l  be asked whether o r  no t  t o  t o  save t h e  c u r r e n t  memory con- 

t e n t s  t o  d i s k ,  

Label,  L is  en tered  t o  i n i t i a t e  l a b e l  en t ry .  Labels  may be en tered  a t  

p o s i t i o n s  s e l e c t e d  by e i t h e r  t h e  d i g i t i z e r  o r  arrow keys o r  both. m e n  L is  

en te red ,  a  d i a log  box i s  opened on the  lower right-hand co rne r  of t h e  screen .  

The requested input  i s  d isp layed  along with u s e r  responses.  The f i r s t  i npu t  

i s  the  pen number. A one-digi t  number (0-8) should be en te red  followed by a  

c a r r i a g e  r e t u r n ,  The next  i npu t  i s  t h e  l a b e l ,  A 1- t o  120-character l a b e l  

followed by c a r r i a g e  r e t u r n  should be en tered  (backspace w i l l  remove 



characters from the back forward--the characters scroll left when more than 8 

are entered), Then DIGITIZE FIRST POINT is displayed, The crosshair is moved 

using the arrow keys or digitizer to the bottom left-hand corner of the first 

character's desired position. A carriage return is entered to mark the spot. 

Then DIGITIZE SECOND POINT is displayed. The crosshair is moved to the bottom 

right-hand corner of the last character's desired position. A carriage return 

is entered to mark the spot, The properly sized and rotated label is 

displayed. 

Digitize works only with a digitizer. When D is entered, a 

dialog box is opened in the lower right-hand corner of the screen. The box 

requests the pen number and a one-digit number (0-8) is entered. The next 

request is for a line type: a one-digit number (1-7) is entered (2 = dashed 

line, 5 = center line, 7 = solid line, etc. See plotter manual for others), 

followed by a carriage return, The computer then goes into digitize feature 

mode, The crosshair is blanked and the computer waits for digitized data or 

key strokes. To input data, position the pen and depress the button, moving 

the pen in the desired pattern, or move the pen to corners of a polygon and 

depress the pen momentarily at each corner. The digitized points will be dis- 

played on the screen as they are acquired. Look at the screen display, If it 

looks CORRECT, enter E or return to save the feature in memory. If you do not 

like it, enter A to abort the line. The computer will erase the line from the 

screen and memory. (Note: if the line crosses another line or labels parts 

of the line or label may be erased on screen, but not in memory; U may be 

entered to redraw the screen if this is bothersome.) 

Key-entered features. K may be used to enter a feature from key. 

Features are entered from key by using the digitizer pen or arrow keys to 

position and the carriage return to mark each point of the feature. A feature 

is ended by entering E to save in memory or A to abort and discard. Entering 

K causes a dialog box to f o m  in the lower right-hand corner. The pen number 

for the feature 0-8 is entered as a one-digit number followed by a carriage 

return. Then the line type for the feature is entered as a one-digit number 

followed by a carriage return (2 = dashed line, 5 = center line, 7 = solid 

line, etc. See plotter manual for definition of line types,). Then the 

program goes into digitize mode. Move the crosshairs to the first desired 

position and hit return. Then move to each successive position hitting re- 

turns until finished, If the line on the screen looks correct, hit E to save 



it; if not, enter A to abort it. If the line is not cleanly erased when A is 

hit, you may use U to redraw the screen (the line has been cleanly erased in 

memory; only the display is at fault). 

NEW-WINDOW. NEW - WINDOW automatically comes up at the beginning of the 
program and may be selected during the program by depressing N. NEW WINDOW - 
sets the coordinates of the unzoomed screen display. It asks that A, L, K, or 

D be entered. 

A (for AUTO - SCALE) searches the .FEAT and .LABE files (on disk or in 
memory) and finds the minimum and maximum x and y. The lower left-hand corner 

is set to MINX and MINY, the upper right-hand corner is set to MAXX and MAXY. 

L (for LAST WINDOW) instructs the user to use LAST WINDOW. Each time a - - 
new window is selected, its coordinates are saved in a file called LAST SCALE. - 
If L is selected, the contents of this file are read and used. If desired, 

LAST SCALE may be edited with the text editor after running the program to see - 
the coordinates (for future use). 

K (for KEYBOARD - ENTERED) requests the user to enter coordinates for 
upper right and lower left from key. The coordinates from a previous 

AUTO SCALE could be used. - 
D (for DIGITIZER - ENTERED) requests the user to use coordinates from 

digitizer calibration. If the digitizer was calibrated to include the entire 

area, this may be the best choice. 

If using existing files, A or L might be best. If using a new map, D or 

K might be best. 

Escape. The escape key aborts the present operation: (1) zoom, 

(2) erase, (3) digitize feature, or (4) key in feature. The operation will 

not be completed and its effects are removed. Once the operation is 

completed, escape has no function. 

The H key causes the screen to be dumped to the printer pro- 

viding a hard copy of the present contents including crosshair reading. Since 

the crosshair reading is always current, the position of a point can be found 

and recorded to paper using this feature. 

Example run. Copy the files LOCALITY-FEAT and LOCALITY.LABE to hard 

disk under the MULTITASK subject. Run PLOT - FEATURES to plot the map (to the 
size of your digitizing tablet if you have one). The'map has an outline that 

may be used for calibrating the digitizer; the coordinates of the left-hand 

corner are (11040, 7520) and of the upper right-hand corner are (21950, 



14580). In the following description, choose nondigitizer options if you 

do not have one instead of the options listed. 

Mount the paper on the digitizer. Run TEST "EDIT FEATURES" from the - 
MULTITASK DEVELOP file. When the digitizer form is displayed, select 

MICROGRID as the digitizer using one left-cursor motion (if you have a 

digitizer; otherwise, select NONE) and confirm. When the file form is dis- 

played, enter LOCALITY and confirm (code-return). The digitizer calibration 

portion will begin. Follow the instructions by entering: 

(1) 11040, carriage re; urn 

(2) 7520, carriage return 

(3) Locate pen at lower left-hand corner of outline box and press 
button to digitize first point 

(4) 21950, carriage return 

(5) Locate pen at lower right-hand corner of outline box and 
press button to digitize second point 

(6) 14580, carriage return 

(7) Locate pen at upper right-hand corner of outline box and 
press button to digitize third point 

(8) If the points are accurately entered, the new window option 
is displayed. Enter A, carriage return. 

The LOCALITY.FEAT and .LABE files should be drawn on the screen. Wait 

until the screen is completely drawn and the crosshair is displayed. Move the 

crosshair using the arrow keys. Depress 8 and the crosshair will move more 

quickly; depress 3 and it will move by partial pixels, allowing more resolu- 

tion when entering coordinates from the crosshair. Depress 5 and the cross- 

hair will again move at its normal rate. Use the digitizer pen to position 

the cursor. Move the pen to a point on the map and press the button. The 

crosshair will jump to that point on the screen. 

Test the zoom feature. Position the crosshair to some point on the 

screen. Depress 2. Expand the box (the crosshair has been replaced) to sur- 

round a small section of the screen. Depress return, and the screen will be 

redrawn; wait until the crosshair reappears. Test nested zooms by positioning 

to a point on the screen and depressing 2.  Then expand the box and depress 

return. The screen will zoom again. Test the hard copy feature by pressing H 

to print the screen. Test the unzoom feature by depressing U to return the 

screen to its initial display. 

Test entering labels. Enter L. The label dialog box will appear in the 



lower left-hand corner of the screen. For pen number enter 1, carriage 

return. For label, enter "WHAT AN AWEEe(backspace)>SOME carriage 

return. Position the crosshair where you want the lower right-hand corner of 

the label to be and enter a carriage return. The label is drawn on the screen 

and saved in memory (a flag in the program is set to let it know the file has 

been modified). Test digitizing features for the digitizer by entering D. 

The DIGITIZE FEATURES dialog box appears. Enter the pen number 1, carriage 

return. Enter the line type 7 (solid line), carriage return. The program 

goes into digitize mode, the crosshair is blanked. Move it from one point to 

another depressing the button at each point. Your pattern is displayed on 

screen. Depress E or carriage return to save the feature (A or ESC if you do 

not want to save it). 

Test digitizing features from the keyboard by entering K. The 

KEYED FEATURES dialog box appears. Enter the pen number 1, carriage return. 

Enter the line type 7 (solid line), carriage return. Move the crosshair using 

the arrow keys to the desired point, and press the carriage return to digitize 

the first point, Move the crosshair to the next point and press the carriage 

return to digitize the second point. Continue in this manner until the 

desired feature is displayed on the screen. Enter E to end and save (or A or 

ESC to abort the save), 

Test erasing a block. Position the crosshair to a corner of the rect- 

angle to be erased. Enter E.  Enlarge the box using the arrow keys or 

digitizer to surround the area to be erased and enter a carriage return, The 

screen should be redrawn with the area within the erase rectangle deleted, 

Features are cropped at the edges leaving partial features. Labels are re- 

moved fully if the lower left-hand corner was within the erase rectangle, 

Enter Q to quit. Since the files were modified, the computer will 

display the unsaved method. Normally you would enter Y and carriage return to 

save the modifications, but for now enter N ,  carriage return to exit without 

saving the changes and the changes will not take effect. 



EQUIPMENT ENTRY - 

EQUIPMENT - ENTRY d e f i n e s  t h e  equipment-specif ic  i n f o m a t i o n  f o r  a  survey  

s i t e .  

Output f i l e s  

%JANE. EQUI 

Exte rna l  dev i ce s  

NONE 

Modules c a l l e d  

PEaOBLm, INImEMU, DMWENU, MESSAGESTACK, DMWFOWM, GET - N M E  - OF - FILE 

Theory of  o p e r a t i o n  

EQUIPMENT - ENTRY d i s p l a y s  an i npu t  f i l e  f o m  and r e a d s  i n f o m a t i o n  t o  be  

modified from t h e  f i l e ,  It t hen  d i s p l a y s  a  s e r i e s  of t r i o r d i n a t e  i npu t  P o m s  

u n t i l  t h e  o p e r a t o r  sets %%ORE t o  NO. It then  d i s p l a y s  t h e  equipment Porn and 

al lows i npu t  of equipment t o  be used. The f lowchar t  i s  shown i n  Figure  (230, 

and a sample run  i s  shorn i n  F igure  C 3 1 ,  

Spec i a l  c o n s i d e r a t i o n s  

Th i s  program must be run  p r i o r  t o  a s e c t i o n  l i n e ,  random, o r  f ind-spot  

survey. S imula t ion  of e i t h e r  range o r  dep th  dev i ce  may be s p e c i f i e d  f o r  

checkout purposes ,  For range azimuth, t ransponder  t r i o r d i n a t e s  a r e  e n t e r e d  i n  

p a i r s :  (1) t h e o d o l i t e  p o s i t i o n  and (2)  backs igh t ,  



Figure C30. Flowchart, 
EQUIPMENT - ENTRY 
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FIND SPOT - 

FIND-SPOT is a survey task designed to display spot-type surveys and 

accept operator run-time inputs. It is intended for guiding the pilot to pre- 

defined coordinates, 

Input files 

NONE (uses cornon block a% memory for data passing) 

.M001, .DO01 (where 001 is mark or tide entry number) 

External Devices 

NONE 

Modules called 

ASCII, UPDATESCREEN, POLREC, A2, PROBLEM, INISOUND, WWSOmD, TEWSD 

FIND - SPOT begins by displaying the first spot on screen, It loops wait- 

ing for a key to be pressed and updating the screen, I f  E is pressed, the 

spot number is incremented and the next spot displayed, The flowchart is 

shorn in Figure (232. 

FIND - SPOT does not automatically save any data, The M key must be 

pressed to mark a spot and save data. 



Figu re  C32, Flowchart, FIND SPOT - 
(Continued) 
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GENERIC TO GRID FORMAT - - - 

GENERIC - TO - GRID-FOR HA^! was developed to ease the import of data 
collected on other systems into the small-boat postsurvey package. Data files 

are normally stored in binary format to reduce storage space required; all 

analysis programs expect this input. Also each line is normally stored in a 

separate file. To ease import of data, an ASCII file on IBM*-formatted disk 

is specified for contractor interface. Contractors provide data in this 

generic format and it is converted to Grid format by the program. Therefore 

contractors need only be able to provide 5.25-in. 360-kB standard floppy 

diskettes in the specified data layout. 

In~ut files 

INPUT NAME (read from key) 

Output files 

OUTPUT NAME (read from input file, site,0001) 

External devices 

NONE 

Modules called 

PROBLEM, INITPIENU, DRAWMENU, MESSAGESTACK, DRAWFORM, GET - NAME - OF - FILE 

Data are read in ASCII format, converted and written out in binary. A 

flowchart is shown in Figure C33. 

* IBM is a registered trademark of the International Business Machines 
Corporation. 
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Figure  633 ,  Flowchart, 
GENERIC TO GRID P O W T  - - - 



INDICATOR 

INDICATOR is  a program used t o  produce the  p i l o t  (helmsman) i n d i c a t o r  

meter d i s p l a y  and t o  accept  op t ion  changes v i a  func t ion  keys from t h e  p i l o t ,  

It runs  on t h e  TRS 80 Model 100 o r  102 computer* and normally d i s p l a y s  an  o f f -  

l i n e  and distance-along-the-line i n d i c a t o r .  

NONE (da t a  a r e  rece ived  v i a  t h e  modem p o r t )  

O u t ~ u t  f i l e s  

NONE 

Ex te rna l  devices  

NONE 

Modules c a l l e d  

1000, 910, 920, 930, 940, 950, 960, 970, 980, 3600, 3650, 3500, 3550, 

The TRS 80 p i l o t  i n d i c a t o r  program i s  w r i t t e n  i n  BASIC ( a l l  o t h e r  pro- 

grams a r e  FORTRAN) and runs on a  TRS 80 model 100 o r  102 Executive Workslate.  

The f lowchart  i s  shown i n  Figure C 3 4 ,  Two b a s i c  i n d i c a t o r  d i s p l a y s  a r e  

a v a i l a b l e .  

One i s  a  p l an  view of t he  s e c t i o n  l i n e  ( c a l l e d  the  p lan  view d i s p l a y ) ,  

which con ta ins  a d i s t a n c e  meter a long wi th  an  o f f l i n e  i n d i c a t o r .  This  

i n d i c a t o r  d i s p l a y s  a  boat t h a t  s a i l s  toward t h e  cen te r  a s  t h e  survey boa t  

s a i l s  toward t h e  survey l i n e  and a  boa t  t h a t  sails from the  c e n t e r  a s  t h e  sur -  

vey boa t  s a i l s  away from the  l i n e .  I f  t h e  b o a t ' s  course i s  c l o s e  t o  p a r a l l e l  

t o  t h e  s e c t i o n  l i n e  o r  i f  the  boa t  i s  on t h e  s e c t i o n  l i n e ,  a boat  s a i l i n g  

s t r a i g h t  ahead i s  displayed.  The d i s t a n c e  meter is a ba r  graph-type meter  

t h a t  darkens t h e  percent  s f  t o t a l  l i n e  l eng th  t raversed .  

The o t h e r  i n d i c a t o r  d i s p l a y  ( c a l l e d  the  meter d i sp l ay )  shows two 

enlarged  meters  f o r  d i s t a n c e  and o f f l i n e .  The o f f l i n e  meter i s  a convent iona l  

pointer- type meter. The d i s t a n c e  meter i s  a  ba r  graph type s i m i l a r  t o  t h e  

p lan  view ve r s ion ,  Function pushbuttons on t h e  f r o n t  of t he  TWS 80 c o n t r o l  

t h e  s c a l e  changes: 

* TRS 80 i s  a r e g i s t e r e d  trademark of t h e  Tandy Corporation. 
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Figure C 3 4 .  Flowchart, INDICATOR 

C 8  2 



a, F1 causes the offline meter to drop to a lower range each time - 
it is depressed, For example, if the scale is -50 to 50 before 
F1 is depressed, it will be -20 to 20 afterwards. 

b. F2 causes the offline meter to jump to a higher range each t h e  - 
it is depressed. For example, if the scale is -100 to 100 
before P2 is depressed, it will be -200 to 200 afterwards. 

c. F3 causes the display to toggle from the plan view display to - 
the meter display, or vice versa, depending on the current 
display. 

d. F4 causes the plan view display to toggle from normal to large - 
area. 

e. F5 toggles the enabling or disabling of automatic offset meter 
scale changing by the program; i.e., if automatic scale changing 
is enabled and if the meter pegs, the program will effectively 
push F2, Or if the indicator falls within 15 percent of the 
meter center, the program will effectively push F1. 

f. F6 toggles the enabling or disabling of automatic plan view nor- - 
ma1 to large area switching; i.e., if the boat position falls 
within the bounds of the normal size plan view, this view is 
used; otherwise, the large area is used, if auto switching is 
enabled. 

g. F7 toggles enabling or disabling auto switch from plan to meter 
display at the beginning and end of line; i.e., if auto switch 
is enabled, the plan view will be displayed automatically any 
time new line coordinates are received by the TRS 80 from the 
Grid Compass,* and the meter view will be displayed automati- 
cally when the distance along the line changes from negative to 
positive. 

h. F8 causes the display to be redrawn (in case some unforeseen - 
circumstance causes the display to be garbage). 

There are two scales of plan view based on the length of the survey line: 

a. A large area display used for initially finding the line. - 
be A normal display for use when close to the line, - 

There are six different offline meter scales: 

Scales may be either manually selected by the pilot or automatically selected 

* Compass is a trade name of Grid Systems, Inc. 
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by t h e  TRS 80 program, L e t t e r s  a r e  d isp layed  on t h e  lower lef t -hand p o r t i o n  

of t h e  TRS 80 d i sp l ay  t o  i n d i c a t e  t h e  c u r r e n t  s t a t e  of automatic f e a t u r e  

enables .  F5's cu r r en t  s t a t e  is  d isp layed  by t h e  L e t t e r s  MM i f  d i sab led  ( i , e . ,  

manual meter range) o r  AM i f  enabled ( i . e . ,  automatic  meter range) .  F6 ' s  cur- 

r e n t  s t a t e  is  d isp layed  by t h e  l e t t e r s  MP i f  d i sab led  ( i . e . ,  manual p l a n  view 

s c a l e )  o r  AP i f  enabled ( i . e . ,  automatic  p l an  view s c a l e ) .  F7's c u r r e n t  s t a t e  

is  d isp layed  by t h e  l e t t e r s  M S  i f  d i s ab led  (i.e., manual switch of d i s p l a y s )  

o r  A S  i f  enabled ( i . e . ,  automatic swi tch  of d i s p l a y s ) .  Also t h e  beginning 

(El ,  N 2 )  coord ina tes  of t h e  c u r r e n t  l i n e  and p lan  view s c a l e  i n  f e e t / i n c h e s  

a r e  d isp layed .  

Spec ia l  cons ide ra t ions  

The INDICATOR program normally s t a y s  i n  t h e  memory of t he  TRS 80 model 

100 o r  102 computer. This  memory i s  maintained by four  AA b a t t e r i e s  i n  t h e  

TRS 80. I f  t h e  b a t t e r i e s  need r ep lac ing ,  f i r s t  power t h e  u n i t  up w i t h  t h e  AC 

adap te r  and then  r ep lace  the  b a t t e r i e s ,  I f  t he  program is  l o s t ,  i t  i s  s t o r e d  

on t h e  Grid computer i n  a  f i l e  c a l l e d  INDICATOR and may be downloaded t o  t h e  

TRS 80, F i r s t  connect the  two wi th  a  phone-type modular connector cab le .  

Se l ec t  BASIC on t h e  TRS 80 and type i n  t h e  command LOAD "MDM:7ElEP'; t h e  TRS 80 

should emit t h e  t y p i c a l  modem tone.  S e l e c t  GRIDTERM on the  Grid computer ( t h e  

d e f a u l t  op t ions  a r e  normally 7 b i t s  even p a r i t y  a s  needed--otherwise change 

them), Se t  t h e  baud r a t e  t o  300, t h e  phone number t o  0,  and confirm. Then 

s e l e c t  "Code T" and "Send a f i l e . "  Choose t h e  f i l e  INDICATOR wi th  no s p e c i a l  

c h a r a c t e r  t ransmission.  The t r a n s f e r  t a k e s  s e v e r a l  minutes. 



INTERSECTION OF 2 LINES - - -  

INTERSECTION OF 2 LINES finds the coordinate where two lines intersect, - - -  
This is useful for deriving coordinates for channel toes at points where they 

are not given. NEW - LINE - INPUT requires coordinates of all lines at any bend; 
sometimes left and right channel bends do not coincide and intermediate points 

must be calculated. 

Input files 

TEMPLINE 

Output files 

TEMPLINE 

External devices 

NONE 

Modules called 

INITHEMU, ADDRESS, C EL - MESSAGE, DRAWFORM, EQUATION - FROM - 2 - POINTS, 
INTERSECTION, A2,  MESSAGESTACK 

The program first reads in the last set of coordinates used from a 

temporary disk file, TEPIPLINE, Then a form for line coordinate input is dis- 

played by calling DRAWFORM. If the quit option was selected (i,e., NCNOSl is 

returned as 2), the last set of coordinates is saved in TEMPEINE and the pro- 

gram is ended. Otherwise, the line equations (Ax 4 By + C = 0) are generated 

by calling INTERSECTION. The results are displayed by calling MESSAGESTACK. 

The process then repeats with redisplay of the form. The flowchart is shown 

in Figure C3S9 and a sample run is shown in Figure C36. 

NONE 



Figure (235. Flowchart, 
INTERSECTION OF 2 LINES - - -  

LINE 1 EASTING FINISH 50088.0808 
L I t,lE 1 t.iI:lRl'HIMl; FIN I SH 1 08BBij@ . 
L1t.E 2 EkST I l(G E:TkFj'r 251:1Q@. @@Q@ 
LINE 2 blURTHIt.II; START Q . OrjBO 
LINE E Ek:S'TIt.IG FItdICjH 25600.0080 
LINE 2. t.iORTHI blG F I t . l I  Ski 1 88W387 . 8880 

Figure C36. Sample run, 
INTERSECTION OF 2 LINES - - -  



MANUAL SURVEY ENTRY - - 

MANUAL - SURVEY - ENTRY accepts survey depths from key. It is used to input 

data available from no other source than a notebook; i.e,, it is not available 

on disk or in plotted form. 

NAE . LINE 
Output files 

NAME.OOO1 (where .0001 is line number) 

External devices 

NONE 

Modules called 

PROBLEM, INITMENU, DKAWMENU, MESSAGESTACK, DRAWFORM, GET NAME - OF - FILE, 
DISTOFF, POLREC, A2 

Theory of operation 

MANUAL - SURVEY - ENTRY begins by displaying a file form and reading in the 
.LINE file. It then displays a line entry form for the line number to be 

processed. It accepts date and other parameters, then loops through output- 

ting a distance along the line and asking for the corresponding depth. Output 

is a .0001 file in the same format as lines acquired by automated surveys. 

The flowchart is shown in Figure C37, and a sample run is shown in Figure C38. 



Figure 637, P%owcP%art, W U A L  - SURVEY - ENTRY 
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F i g u r e  C38. Sample run,  MANUAL - SURVEY - ENTRY 



MARKS HARRIS - 

MARKS HARRIS converts mark files from binary form to an ASCII format - 
required by a Louisville District program. 

In~ut files 

NAME.MO01 (where 001 is the mark number) 

Output files 

MARKS HARRIS - 
External devices 

NONE 

Modules called 

PROBLEM, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, GET - NAME - OF - FILE 

MARKS - HARRIS displays a form for site name input. It loops through 

reading in the .MOO1 files, converting them to time and easting-northing for- 

mat, and writing them out. A flowchart is shown in Figure C39. 



START 0 

Figure  C39. Flowchart, 
MARKS HARRIS - 



MARKS TO DESCRIPTOR - - 

MARKS - TO - DESCRIPTOR creates a .MARK file for input to the PLAN - PLOT pro- 
gram so that marks can be plotted using the desired pen, special symbol, and 

label. 

Input files 

NAME.MO01 (where 001 is the mark number) 

TEMP, NAME,MARK 

NONE 

Modules called 

PROBLEM, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, GET - NAME - OF - FILE 

MARKS - TO - DESCRIPTOR displays a file form for the base name of the input 
and output files. It combines easting-northing-depths from the .MOO1 files 

with label information from key and writes them to a file called TEMP, Number 

of marks is counted and written to the NAME.MARK file followed by all the data 

in TEMP. A flowchart is shown in Figure C40. 



START 

DISPLAY FI3Rtl 
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TEFtP6RARY FILE TO .MARK FILE 

Figure C40. Flowchart, 
MARKS TO DESCRIPTOR - - 



MARKS TO FEATURES - - 

Purpose 

MARKS TO FEATURES allows marks collected with the survey boat to be con- - - 
verted to features (shorelines and other segmented curves). 

NAMEeMOO1 (where 001 is mark number) 

NAME. FEAT 

External devices 

NONE 

Modules called 

PROBLEM, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, GET - NAME - OF - FILE 

MARKS TO FEATURES accepts the site name and opens a .MARK file. It then - - 
processes features as the operator inputs. The operator specifies which marks 

are to be combined to make a feature and what the feature should look like. 

The features specified are output to a .FEAT file. The flowchart is shown in 

Figure C41. 



M I T E  SP€CIFIEQ 
TO CUIPOI FILES 

Figure  C41. Flowchar t ,  
MARKS TO FEATURES - - 



MARK DESCRIPTION - 

MARK - DESCRIPTION accepts mark information from key and builds a .MARK 

file for use by PLAN - PLOT in determining how to plot marks, It is used for 

marks not acquired by the survey program. 

NONE 

Output files 

NAME. MARK 

External devices 

NONE 

Modules called 

PROBLEM, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, GET - NAME - OF - FILE 

MARK - DESCRIPTION begins by displaying a file form and accepting the out- 
put file name. It then asks for the number of marks to be entered and loops 

accepting information: (1) plotter pen carriage slot, (2) special symbol pat- 

tern, (3) symbol height, (4) easting, (5) northing, and (6) label, The flow- 

chart is shown in Figure C42, and a sample run is shown in Figure C 4 3 .  

MARK DESCRIPTION is used to enter marks not collected by the suwey pro- - 
gram. MARKS - TO DESCRIPTOR handles automatically collected marks. The text 

editor can be used to combine mark files (but remember to add the two numbers 

of marks and put the sum at the beginning while deleting the two addends. 
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Figure C42. Flowchart ,  
MARK DESCRIPTION - 

ENTER t4UtIEEP OF Pi lSITIONS TO BE HAWKED ... 
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Figure  C43. Sample run,  W - DESCRIPTION 



MOBILE QUANTITY FORMAT - 

The CROSS - SECTION - AND - DREDGING program produces a large quantity of in- 
formation (approximately 9 pages). MOBILE - QUANTITY - FORMAT grabs portions of 
this information and prints it on a one-page form, This program works with 

dual survey results: predredge and postdredge giving required, overdepth, and 

total removed. 

Input files 

QUANTITIES 

Output files 

NONE 

Reauired hardware 

Printer 

Modules called 

SKIP 

MOBILE QUANTITY - FORMAT begins by getting the dateltime from the system 
clock. It then opens QUANTITIES and gets the date the survey was run. It 

draws the form and fills it in as it goes using the following information 

(station number, required area, net area, overdredge area, gross area, net 

volume, overdredge volume, and gross volume). The flowchart is shown in 

Figure C44, and a sample run is shown in Figure C45. 

S~ecial considerations 

CROSS - SECTION - AND - DREDGING must have been run prior to this program with 
pre- and postsurvey data. 



START V 
GET DkTE & TIME I FROM SYSTEM I 

PRINT SELECTED E I T S  OF I HFORPlAT IcllLl 
FROM I;!IJANTI~'IES HI.113 LINES AS 

t4EEDED 'TO GIVE APPEARAt.tCE OF F1'IRI.I I 
STOP 0 

Figure C44. Flowchart, 
MOBILE QUANTITY FORMAT - - 

YARDAGE COMPUTATIOI\IS 

LUCAT ION BY 

DATES SURVEYED : 5-24-89 , 5-77- ,.,I 8 9  DATE COMPUTED: 06-86-89 SHEET NO. 1 OF 1 

--------+---------rREUI'P flREflq-.--------+----------CREDIT (,IQLUMES----------- 

STA NO. :REQUIRE: NET : 0.0. : GROSS :REQUIRED: NET : 0 . 0  : GROSS 

332.t-00: .I. n 3 : 1 - 3 :  0 . 0 :  26 4 :-------- + + + 
+ +--. ----- + + -------:  4 5 2 .  : 452. : 8 . :  filG?. 

334+@V): 120,  '7 :  12Q. 7 :  0 . 0 :  138 "  2: + ,. + 

-------- + ------- + +------+ ---- --- : -133. ; - . lZZ. : . --129. 
336+00:  -156 .6 :  ..-1,56.6 : P).  0 :  -173. 2 : + +-. +. 

+ ------- + ---- .---+ +--" -1318. : - - 1 3 1 ~ .  : 0 . :  -1566. 
338.1.V)(3; -.199.7,: -199.7,: 0.13: -749  L 5:.-.- 4. -------- + -+ 

-------- + ------- .c + + -1463. : -1463. : 8 . :  -1536.  
34@+08:  . -1y5.0:  --19Kjm@: 8 0 :  -1.64 5 :  + .+ + 

--------+--------+------A + + 1 9 . :  1 9 . :  0 . :  382. 
342+@8: 200,  1 : 2 @ @ .  1 ; 8 .  0 :  267 6 : e + 

--------+-------+-------+------+-------: 

TOTALS -7,447,. -.2442. 0 .  -77 i i 4 6 .  

Figure C45. Sample run, MOBILE - QUANTITY - FORMAT 



MOBILE SINGLE QUANTITY - - 

The CROSS - SECTION - AND - DREDGING program produces a large quantity of in- 
formation (approximately 9 pages). MOBILE - SINGLE - QUANTITY grabs portions of 
this information and prints it on a one-page form. This program works with a 

single survey giving required and overdepth dredging quantities. 

QUANTITIES 

Output files 

NONE 

Required hardware 

Printer 

Modules called 

SKIP 

MOBILE - SINGLE - QUANTITY begins by getting the dateltime from the system 
clock. It then opens QUANTITIES and gets the date the survey was run. It 

draws the form and fills it in as it goes using the following information: 

station number, required area, net area, overdredge area, net volume, and 

overdredge volume, The flowchart is shown in Figure C 4 6 ,  and a sample run is 

shown in Figure C 4 7 .  

CROSS - SECTION - AND - DREDGING must have been run prior to this program with 
pre- and postsurvey data. 



START 0 

NEEDED TO GI!E AFPEARAt.ICE OF FORM 

Figure C46. Flowchart, 
MOBILE - SINGLE - QUANTITY 

YARDAGE COMPUTATIONS 

D A T E  SURVEYED : 5 - 2 4 - 8 9  DATE COMPIJTED: 6 6 - 0 6 - 8 9  SWEET NO. 1 OF 1 

--------+--------- AREAS ()OLUMES ----------- 

S r f i  NO.:REQUIRED : NET : 0.13. : REQUIRED: NE'T : O . D .  

Figure C 4 7 .  Sample run, MOBILE - SINGLE - QUANTITY 



NEW LINE INPUT - - 

NEW - LINE - INPUT is the program that generates section line coordinates 
for use by SURVEY in section line or random mode, MANUAL - DATA - ENTRY, 
DIGITIZE - DEPTH - CHART, PLAN - PLOT, CROSS - SECTION - AND - DREDGING, TEMPLATE - MAKER, 
3D - MAKE, and others. It additionally accepts and records channel coordinates, 

template information, and general comments. 

Input files 

NAME. SITE 

External devices 

Printer 

Modules called 

INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, CHANNEL - MESSAGE, POLREC, A2, 
GENERATE - LINES, SLANTED - LINES, EQUATION - FROM - SLOPE - AND - -  1 POINT - EQUATION - 
PERPENDICULAR - TO - LINE, GEN, MINMAX, SCALE - SCREEN, DRAWLINE, FINDCOORDINATE, 
PLOT - CHANNEL - AND - SECTIONS, DRAWCHANNEL, DRAWCLBL, CENTER - LINE - PLOT, EXTRACT - 
FROM - SITE - BUFFER, INSERT - IN - SITE - BUFFER, ONE - PORTION - SITE - BUFFER, PATCH - 
LENGTH, ONE - PART - SITE - BUFFER, GET - NAME - OF - FILE, DISTANCE - POINT TO A LINE, - - -  
EQUATION - FROM - 2 - POINTS, CHANNEL - LINES, INTERSECTION, POINT - ALONG - A - LINE, 
EXTEND LINE - 
Theory of operation 

The program begins by initializing some of the pointers used by the form 

package, Then a message about use of the escape key is written to device 6, 

the screen. Next, the file form is displayed by calling DRAWFORM with a 

series of arguments beginning with INFCOMMANDSTR. If the operator decides to 

start with an existing .SITE file and modify it, then INFCHOS would have the 

value of 1. If this is the case, GET - NAME - OF - FILE is called, the desired file 
is opened as device 3, and the site information is read in. If the file is 

not confirmed, but rather escaped, then escape sequence handling is begun by 

calling DRAWFORM with EXITCOMMANDSTR. A flag, MODIFY - OLD, is set true if a 
file is read in. 

The next section of code deals with entering general text information 

for archival purposes. If MODIFY - OLD is true, the contents of the form are 



filled with the information that was read from disk. Then from one to five 

forms (as determined by inputs) are displayed for user modification. DRAWFORM 

is called with SITECOMMANDSTR as the first argument. Then the new contents of 

the form are saved over original contents via a call to INSERT IN SITE BUFFER. - - - 
The next section of code deals with entering channel coordinates and 

template information, If MODIFY OLD is true, the contents of the forms are - 
filled with the information that was read from disk. Then from 1 to 50 sets 

of channel coordinates are displayed for user modification. One menu and one 

form are presented for each coordinate index. The information concerning the 

present channel index is displayed by calls to CHANNEL MESSAGE, The menu is - 
displayed by calling DRAWMENU with NEXTCBCOMMlANDSTR as the first argument. 

The menu allows choice of modify, insert before, or delete the present channel 

index, and values of 1, 2, or 3, respectively, are returned for the argument 

CHITEMCBOS, If 2 or 3 is chosen, the channel indices from present on are 

either moved back or forward one index. DRAWFORM is then called with 

CHANCOMMANDSTR as the first argument. The new form contents are then saved 

over the old in memory. 

Section line generation is the subject of the next section of code. 

There are three methods of defining section lines and each uses a set of 

forms. The method and disposition of the current method are selected in a 

form generated by a call to DRAWFORM with a first argument of COMMANDSTRNLF. 

ITEMGROUPP has a value on return of 1, 2, or 3, corresponding to Rectangular 

Method, Nonrectangular Method, or Channel Based Method, respectively. 

ITEMGROUP2 has a value on return of 1, 2, or 3, corresponding to modify cur- 

rent index, delete current index, or insert before current index, respec- 

tively. As before, the form is preloaded from data read from disk if 

MODIFY OLD is true and the new contents replace the old in memory, If - 
ITEMGROUP2 is 2 or 3, the group indices from present on are either moved back 

or forward one index, If ITEMGROUPl is 1 (Rectangular), DRAWFORM is called 

DSTR as the first argument, MAINFORMPTR as the second. If 

ITEMGROUP1 is 2 (Nonrectangular), DRAWFORM is called twice. The first call is 

with COMMANDSTR as the first argument, MAINFORMPTR as the second; the second 

call is with SECONDSTR. If ITEMGROUP1 is 3 (Rectangular), DRAWFORM is called 

with CO STR as the first argument, CHANGRFORMPTR as the second. Section 

lines are generated-from the information input by calls to subroutines. By 

ordinal value of ITEMGROUPl, calls are made to (1) GENERATE LINES, - 



(2) SLANTED - LINES, or (3) CHANNEL - LINES. 
The channel lines entered and section lines computed are then displayed. 

This is accomplished by calling PLOT - CHANNEL - AND - SECTIONS. A disposition form 

is displayed on top of the channel by a call to DRAWFORM with a first argument 

of OUFCOMMANDSTR. This form allows selecting the output file name and what is 

to be printed. If OUTFCHOS equals one, data are to be saved; if PRINTCHOS is 

not equal to one, then printing of either site(2), line(3), or both site and 

line(4) information was selected. 

The flowchart is shown in Figure C48, and a sample run is shown in 

Figure C49. 

The left' and right side of the channel are arbitrary, but must be con- 

sistent throughout. Also, the left channel side coordinate of a section line 

should be entered first, then the right. 

The channel index associated with a section line must correspond to the 

channel section in which the line falls. A group of section lines generated 

by a single input cannot span across channel sections, because the channel 

index is input for the whole group (if this is a problem, the line file may be 

edited to correct the channel index numbers). 

Channel based is the easiest way to generate lines, but it may not 

associate the desired station number with the line, Often it is desirable to 

generate lines channel based to get the coordinates at certain points, then go 

back and regenerate the lines using rectangular or nonrectangular. Channel 

index numbers when using rectangular or nonrectangular input methods are 

defined by relationship to the channel coordinate pairs, 

Channel coordinates 

Assume a survey with channel coordiante pairs 

1. A(L),A(R) 

2. B(L),B(R) 

3. C(L),C(R) 

4. D(L),D(R) 

5. E(L),E(R) 

6 .  P(L),F(R) 

79 G(L),G(R) 

8. H(L),H(R) 

9. I(L),I(R) 



where 

Channel i n d i c e s  a r e  determined by an a r e a  of channel p lan  view wi th  index 

number of f i r s t  channel coord ina te  p a i r  used and a r e  shown a s  1-8. 

Sec t ion  l i n e s  

I f  s e c t i o n  l i n e s  a r e  superimposed a s  shown, t h e  group index number 

should be a s  fol lows:  

Sec t ion  
No. of Lines 

Channel 
Index No. 



Figure C48. Flowchart, NEW - LINE INPUT (Sheet - 
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Figure  C49. Sample run,  NEW LINE INPUT - - 
(Sheet 1 of 6 )  
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Figure C49. (Sheet 2 of 6 )  
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NEW SPOT INPUT - - 

NEW - SPOT - INPUT accepts coordinate inputs and builds a .SPOT file for 
input to the FIND - SPOT survey program. 
In~ut files 

NAME. SPOT 

NAME. SPOT 

External devices 

NONE 

Modules called 

PROBLEM, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, GET - NAME - OF - FILE, 
CHANNEL MESSAGE - 

NEW - SPOT - INPUT begins by displaying an input file form. It then reads 

in the spot coordinates to be modified (if any) and loops accepting new or 

changed coordinates. The flowchart is shown in Figure C50, and a sample run 

is shown in Figure C 5 1 .  



Figure C50. Flowchart,  
NEW SPOT INPUT - - 



~$~:t::~>:$:g:*:&',*:$>:x:*::g:$:~::;::~:~:~$:~y:$:$~x&:r.:;::~::*:x:t::c:c2::e:*::x 
CODE RETlJRH COHFIRMS A FORM 
ESCAPE (b413T CODE ESCAPE 3 ALLOWS ESCAPINI; 

:$~ . :c~:~ .~:g:g:x: * :$ :y . :g:c; f :e :gx:g:g:+ . : :g :K:x%:~:r~: t : : t :$~ . : f : t :+ :g; f : t ' :g : * ; f : : :~%:  
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ESCAPE <: t.(l>T Cl:!DE E!?CAF'E :t &LLOW!f; E$CAF'TI.(G 
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F i g u r e  C51-. Sample run ,  NEW - SPOT - INPUT (Continued) 



:*:#X::*::t:t:*X:x:#:*::#Zx:%::*:$:$:$$::$:#:~:*:$:~:$:~:~:g:*::#:+::$*~:+,:*:+:~:$:$:+: 
CODE RETURFI ICOIIFIRMS ri FORM 
E X A P E  (. t.113T I200E ESI:WE 1:' ALLIXI~JS ESCapIt..IC 

Lx*t:;f*:*K:$:t*:$x'*X::*::+::*::$:*: t;$:t%:*:.C:+.:$*~:+:'~t::*,:*.g:*. e**..t:k*:u.+: 
LODE F:ETCIF:bI COIIF I ENS A FORPI 
ESIZAF'E i k1O'T' CTJDE: ESCAPE::' UL.LI)W:~ E!;CaF'It.41; 

Figure C51. (Concluded) 
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PILOT 

Purpose 

PILOT is one of the tasks spawned by SURVEY. It takes distance along 

the line and offset information from the common memory area and sends it out 

over the modem port to the pilot indicator computer. 

In~ut files 

NONE 

Output files 

NONE 

External devices 

Pilot Indicator Computer 

Modules called 

CONVASCI, INIMODEM, WRMODEM, TERMMO, PROBLEM, A2 

PILOT begins by making the modem connection, then waits for a flag from 

PLOT - SCREEN before proceeding. It then loops until the death flag is 

detected, sending out line coordinates if the new line flag is set or distance 

along the line versus depth if not. The flowchart is shown in Figure C52. 



Figure C52. Flowchart, PPLBT 



PLAN VIEW DESCRIPTION - - 

PLAN - VIEW - DESCRIPTION is a form-driven program to provide easy input of 
plotting parameters required by PLAN - PLOT and CONTOUR - PLOT. 

NAME. PLAN 

NAME. PLAN 

External devices 

NONE 

Modules called 

PROBLEM, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, SET - LEGEND, 
GET LEGEND, GET NAME OF FILE - - - - 

PLAN - VIEW - DESCRIPTION displays a file form and reads in the present file 
description (if any). It then displays a series of forms to allow changing 

present parameters. Then it writes the changed parameters out to the selected 

file. The flowchart is shown in Figure C53, and a sample run is shown in 

Figure C54. 
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LAY DEPTHS FORM 

DISPLAY LEGEbiD FORM 

Figure C53. Flowchart 
PLAN VIEW DESCRIPTION - - 
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Figure C54. Sample run, 
PLAN VIEW DESCRIPTION - 
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~.*t:*:*:$::*:*kt:$:*::*::*:.q****$:*.$t*:$**:*d:*$:~I:$:~::t::*:*.*:1.*ktt: 
C:ODE RET1JRt.I Cijt4FIRIIS A Fl:iRrl 
ESC:UPE r ' m ~  CnaE ESCAPE:? QLLO!.JS ESCA~I~.~I: 
:f:#:$::C:$:$:g.:8:t::C:gX::~::f:$::t$::g:tIC:PPCt:t::*::g:#::~:+::+::~~:t::$::+:$::g:t:~~g$:g:f i$: 

I H  THE FORI.1: THAT F1LiLLTJI.l I F  THE 

DO t.40T PLOT 
TI.1Et.I THE REST O F  THE ITEMS MAY 
BE 1Gt.lOf)ED I: kIII'T F ILLED 11.4 :' 
*:*::*::*::*:'t':~:#::*::*:#:Y$.t::*;:g:~:*::g$~:*Y::x1t$*Z:*:*::t:~~g:*::CIXX%.~:*::*: 

$$$t$$.$.$f $,$$$~$'i.f,:$$$:$X:t:$$~.~::Cd::Kd.::$$$$:+.$$:~X:~~:j. 
CODE RETIjF!N Ci3!4FIRt46 U FORPI 
ESCepE 1 t.4(:1T C.ODE ESCAPE ) i:?LLOb!5 ESCApIt.4G 
+::*:;tI:C$:8:g$::+:t:X':CC:C:C:t::1::t::*::C.tX :C$:t::Cl::%.#X$:$I:k:+:XX:X:t:+::C:bX: 
I t 4  'THE FOf;:P16 THHT FOLLi2I.J I F  THE 
F I I;:C:T I TEpt I E; CI-IOSEF( Ti1 BE 
[IO r.li.lT P:i::i'T 
THEt.4 -ITHE BEST OF THE ;TEN!$ PIA'Y 
8E IGNOF:EB i: NOT FILLEL1 I t !  ::I 

tt:t:d:t::C*:#::t::*.:t::*:g:+::C:C:$:*'a:C:t::t::*:$:$:+::g:C:*:g:C:*::t*:C:+:$i:*::+:$:t::+: 

11.4 THE FORPIS THUT Fi1L.LOI.I I F  THE 
FIRST ITEM 1 8  I;:HOSEtd TO BE 
C;;;, t.,OT ", 7" 

I- LC4 I 

THE:; TkiE REST OF THE ITEN:; 1 4 ~ ~ 1 '  
BE IGt,KiRED l NOT F ILLED l N !  
:$:*.X:.#:!$::~t:~:~:~::~:~::t::C~.t$::~:t::~:t::~::*::~~::t::~:t.~:t:~$::t::*.:f:::t:f $::$::i::C:g:+: 
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CODE F'ET!_IP;.I COt4F I RPl!; 6 Fi1Rt.I 
ESCAFE i: b4l:lT CCIDE ESC:APE 3 ~LLOL~IS ESCHPIHG 
X:K$:C$$::*:X$:+::~:t::*::6:P:g$:+::$:#::C:$:X:#:1::C:+::Xtt::C:tt#::C:$X:*::t::+:X:f XX: 
11.4 THE FOPPtS THAT FOLLOW I F  'THE 
FIRST ITEPI I S  C:HOSEI.I TO BE 

::ET 7: CIT - - . . - . . - .. . 
THEH THE F:EST OF: THE ITEPIS MA'I' 
BE IGNOREO I HOT F ILLED I N )  
:~f:+:$:t:'~:~:$:$:$::+::t:$::#:#:C:#:X:K$:t::+:X:#::t::C$:f:LX::t:X:~::*:X:+::*::$:$:#$:*::~ 

:$-J:*:$:~:*~:.~$:t't:$$*.ff$'I;.t*:.c$f:$::t*$:.t:x:*:$i:$'I;:::$..t'4:$:$x:$::cx: 
CODE F'ETI_IFt4 C!:It.IFIRMS k FORM E,-' -. ...lPE . 3C.b 1 I!OT C:ODE ESCAPE :I AL.LC)LIIS ESCAPIbII; 
:+::*::$:g$:t:$:$$:$:*:.f::gf :#:$;$:$y::+:LX*:##::k:t::gJ:$:#::tXX:*::$:CX:+::+::K:g*:+: 
I N  THE FORNS THAT FOLLD1.J I F  'SHE 
FIPST ITEt'I I S  CtIOSEt.4 TI:l BE 
Clij i4OT PLOT 
THEt! THE REST OF THE ITEPIS ;46'! 
PE IGNORED 1:: 14OT F ILLED I N  :I 
:t':*::t'$~:;~:~*::*:$:~~::~:*:*::$::g,*::$:t::*:X::+::+::p:*::*::t::*:*::*::~X::#:#:;*:x:*:*:*:$:'*::*: 

l::*:$::+:j;:t:$:t::*:tl.~+.ii:*:$~'t:$$~::t't~'t:~t~:*:$:1:~:$:X::t::*:1'~C:t:~:#C~$: 
CODE F'ETI..jRt: t::rJt:FIF:MS A FCIF'I:: 

,,..!.+F'E i: !.jl>T CI:IDE ESCAPE ::I ALLOLsJS ESC:GF'ItIG ES2l-. .. 
$::*::g:~:$:4';g:+,:*::~:~:*:*:$::t:i::#*:+::*::*::C*:+:$:*:*::*::t:*::C:~X:t::K:CXf:X:i:$:~::C 
I N  THE FOEMS THAT FOLLOW I F  THE 
FJRST ITEPI If; C:HOSEII 'TO BE 
D i j  t.;;ST pLi l" f  
THEt.4 T},iE REST IIIF THE TTEPlS !'!A';' 
BE IGI.fOREB (t.IOT F ILLED 11.4 :) 
:#::*::g#:$::*:$:*::+:$::+::K:$:~:*::~:$:$:~*$:K:+:x:C:K:*:*:C:t:**:~:#:K;~::K:*:'+::*:$::*:* 
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C:rJClE RETl.lRt4 CrJtJFIRM:; A FIJRM 
&SCAFE ?:NOT !:ClDE EC-'C:APE ::c ALLOLXS ESCAPIt4G 
$$$$$$+::~$:C:t::+:*::t::y:$$:t:*:t:t:;t::#d:$:$f :t::{X:$:C;*::t:8$1:$ $X:$:t::R 
I N  THE FORPIS THAT FOLLOld I F  THE 
FIRST ITEPl I S  CHOSEt.4 TI:[ BE 
- - . . - . . - - . 
THE14 THE REST OF TI4E ITEI'II"; PlWi' 
BE IGkiORED (IIOT FILLED It.!? 
:C*::~$:*:$$::*::X:*::p$::*:*::*::$:*::t:$$:t:X::$~:*::#:~;C:t:$:+:*:~:t::*:C:*::t::t:*::g:*::1;: 

$:X::t:$t:a.X.~:~$:t:~:~:X.:*::$XX$$:~:$$:~:f:~.$$X$~.d.$:X:t:$$1:$~::+.t::~:~$ 
CODE RETLIFlH COPIFIRIIG A FORM 
ESl:ApE ( t.IlzlT C~![IE ESCAPE ) ALLlJWS ESCriPIf,l!; 
$:+:!~:$:t:$:$:+:~:$$$$::*::*::*:$,.~:t:;*:$:$:C:~:X:$$:~::~:f::;I:::*:$$XX:X::*:It:$:I::*:.*: 
It4 THE FORMS THAT FrllLLOld I F  THE 
FIRST ITEPI IS  C'tiOSEt4 TO BE 
cii l ~.IO'T u " r  
THEt-I TfiE REST OF THE ITEllS MAY 
BE IGt.IlJPED i: t.4DT FILLED I t,l! 
$:+:#:;*::$:+:$:~:+::#$:#:+.g:C$$$+::t:$::+::$$:+::$::~:#::~:C:+:$:+::*::*:~$It::*::*::~:t::C 

~$:t:$$$X:$$:t$X:~:~;*:b$XX:iif:$:tX::t::i:V. :*:t:#X.X .XX':C.X.tt:i$:C.:~,:C.:pP~..t; 
C013E RETI-IRt4 ICOt4FIPPIS A FOEPI 
ESCAPE t.4OT CifaE ESCAPE I ALLOWS ESCRPING 
X::f $~::*:$:#:$:*:~:t::$:C:p:C:$:X:$:t::C+:;t::+:$X::$:b:+::t::$:#:X:C:t::$:C$~:t::p:$3::$ 
It4 THE FURPIS THAT FOLLDM I F  THE 
FIRST ITEtI IS CHl:lSEtl TO BE 
['I; ~,;I:I; PLiiT 
THEt4 T I E  REST IGF THE ITEM!; MA"; 
BE IGHORED i: t.IOT FILLED 11.1 ! 
:*::C*::~:+t:$:*::+::*::*::f*:*:$$:*~:+:*::*::t:*::g:*:$:*.:*;*::$:+:*:*.Y:P$:*::CX:*::*:*:~:*: 
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*:* . t :c :g t :b t :x$:%m#:~~~+,  t:,r:%:t.$.a 6f:$$.+:f"il $.f*:.$$*t. t.+ ?.LC 
CODE F!El'I_I!?t.I ;:Ot.IFIPM!? H FhPM 
€':CAPE i t j i3T IZOClE EE;I:APE? A1..1-01.1'3 E513i+F'It-li; 
:#8+::++'+ ;t":*::~:#,:~Xl:~:*::*:'~:f:%:'P$::t:t$1'C:$'t'~'~#'*:'~:Y::*:X.*::C~~:.~:$,,~::~: 
I H  1'HE FI:IEPT> THI-iT FOl.LOl~l I F  THE 
F IRST  ITEM I S  CHOSEI.I TO E:E 

Figure C54. (Sheet 5 of 5) 



PLOT FEATURES - 

Purpose 

PLOT - FEATURES is a program to plot a particular .FEAT file scaled by the 
input information. 

Input files 

NAME.FEAT, NAME.LABE, FEATURES, LABELS 

NONE 

External devices 

Plotter 

Modules called 

INITMENU, PLOTSC, DRAWMENU, DRAWFORM, GET - NAME - OF - FILE, POLREC, A2, 
PLOTROT, TRANSPOSE - ORIGIN, SYMBOLROT, PROBLEM, OA 
Theory of operation 

PLOT - FEATURES begins by displaying a file form and accepting the .FEAT 
file name for plotting. It then accepts plot parameters from key. Then it 

reads in the .FEAT file and plots the features. Next it reads in the the 

names of other .FEAT files from the file FEATURES and plots the features in 

the .LABE file and plots the labels. Finally it reads in the names of other 

.LABE from the file LABELS and plots the labels in these files. The flowchart 

is shown in Figure C55, and a sample run is shown in Figure C56. 

Delete the FEATURES and LABELS files (or clear their contents) when not 

in use. 



'ES 

I lEhO FILE NhEIEi 
OPEN FILE I 

Figure C55. Flowchart, 
PLOT FEATURES 
(Cant inued) 



Figure C55. (Concluded) 



ENTER B FOR B DEGREE HARUWriRE ROTHT1OI.I 
40 FOR 90 [lEl:pEE HAF:[lI~JkPE I;'CITCITIOt.i 
-1 FlllR SOFTLIAF'E F:OTATI Dtd 

0 
PEtJ IS Pi3::;l'IOi:ED AT LISLlEF' LEFT COF:t.IEF: 
USE . J I ~ S T I ~ K  TO ALIGb! F:FN gt.4 GRID 
EHTEF: F'ETCIREI 1aJHEt-I F I  bII S;HED 

EHTEF' L.OLJEP LEFT EASTIIIG 
75BQBB 
Et<TEW LOSiEP LEFT t.ICiF'THIt4i; 

ENTEF: %ALE It.4 FEET ... It4r.H 
c,7 - i J .2  S 

PLOT-FEATURES-? 

Figure C56. Sample run, PLOT - FEATURES 



PLOT LETTERS - 

PLOT - LETTERS i s  a program t o  p l o t  .LETT f i l e s  l i s t e d  i n  t he  f i l e  

LETTERS. 

NAME.LETT, LETTERS, OTHER-LETT f i l e s  

Output f i l e s  

NONE 

Externa l  devices  

P l o t t e r  

Modules c a l l e d  

INITMENU, DRAWMENU, DRAWFORM, GET - NAME - OF - FILE, PLOTROT, 

TRANSPOSE - O R I G I N ,  SYMBOLROT, PROBLEM 

PLOT - LETTERS begins by d i sp l ay ing  a f i l e  form and accept ing  t h e  .LETT 

f i l e  name f o r  p l o t t i n g .  Then i t  reads  i n  t h e  .LETT f i l e  and p l o t s  t h e  l i n e s  

and l e t t e r s  def ined.  Next i t  reads  i n  t h e  t h e  names of o t h e r  .LETT f i l e s  from 

t h e  f i l e  LETTERS and p l o t s  t h e  l i n e s  and l e t t e r s  i n  t he  .LETT f i l e .  The flow- 

c h a r t  i s  shown i n  Figure C57, and a sample run is  shown i n  Figure C58.  

Delete  t h e  LETTERS f i l e  (o r  c l e a r  i t s  con ten t s )  when not  i n  use ,  



I t . I IT IAL IZE PLOTTER 

LLOW PAPER 
OS I T I at41 IIG 

OF'EH . ILETT FILE 

'I.'EJ; + 
OPEH LESTER'; 

I FEULl FILE NAPIE., 
0F'Et.I FILE I 

Figure C57. Flowchart, PLOT LETTERS - 



FEN IS FOSITIDNEO HT LDLIER LEFT CDENEE 
ClSE JI3YSTICK TI) riLIGN PEt4 13Ei G R I D  
ENTER RETUF:t4 WHEN FINISHECI 

PLOT-LETTERS-2 

Figure C58. Sample run, PLOT - LETTERS (Continued) 



Figure C58. (Concluded) 
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PLOT - LETTERS - DESCRIPTION 

PLOT - LETTERS - DESCRIPTION provides a friendly environment for entering 
information necessary for creating plots of manually entered line or text 

data. Its output file serves as input to PLOT - LETTERS and to the PLAN - VIEW 
program. Therefore blocks of lines and letters, such as legends or indices 

may be created, modified, and plotted by the computer. 

Input files 

NAME. LETT 

Out~ut files 

NAME. LETT 

External devices 

NONE 

Modules called 

PROBLEM, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, GET - NAME - OF - FILE, 
INSERT IN SITE BUFFER, ONE PORTION SITE BUFFER, EXTRACT FROM SITE BUFFER, - - - - - - - - - 
TEXT MESSAGE, CHANNEL MESSAGE - - 
Theorv of o~eration 

PLOT - LETTERS - DESCRIPTION reads in current linelletter parameters, fills 
forms with these values, and displays the forms. If a nonexistant file name 

is entered, a new .LETT file is created. The contents of this new file are 

defined by filing in forms. To modify the file, the program is run again with 

the file name entered. It then accepts changes and outputs a .LETT file. A 

.LETT file would normally define a textlline graphical block. The block is 

rotated around a point corresponding to 0,O in. of block units at some x,y 

position on the paper. The former (0,O) is assumed; the latter (x,y) is 

entered. Only one line of text may be entered at a time (up to 256 characters 

long). As each line is confirmed, the position of the default block for the 

next line is calculated as if a carriage return, line feed had been entered. 

This simplifies entering multiple lines of text. The intrablock letter rota- 

tion angle would normally be 0, 90, 180, or 270 deg (although any angle is 

acceptable); the block rotation angle might be any angle and sets the overall 

block rotation, The flowchart is shown in Figure C59, and a sample run is 

shown in Figure C60. 



START 0 

Figure C59. Flowchart ,  
PLOT LETTERS DESCRIPTION - 

(Cant i b e d )  



#- 

'.'4ITE OUT TO FILE 

Figure C59. (Concluded) 



%'Ct':t.:c:g'$:t::*$:~:C%:*%:t:$~kkPX:C:#:C:p$.:C:$X$X:C:t::t::C:k:t:1:$f:$. 
CDClE RETI-1EI.I C.CIt.4FIRPIS A FORM 
ESCAPE ( t.il:lT [:ODE ESCAFE .:, ALLitW!? ESCAPIbiG 
:t:$$:C:C:*:$:C:C$::g$f *:t:t::rd:f::t: +,:$::t::f :#X:K:Cb't:l::+::$dg$:t. 

'.,'-'STAPT [:IF L I  tiE 
K -F I t l ISH OF' L I t.IE 

F i g u r e  C60. Sample r u n ,  PLOT LETTERS DESCRIPTION - 
(Shee t  1 of 3) 



t:t::b*:C:#$:f**:*:$I,'C:t:~:h:#:$:#:t:$:#:k:$:C:+:i::C:$:#:f $:k'$$$:g:#:$ 
CODE RET!!RN IZI)t.4FIRI.lS A FORM 
E!;I:AF'E 1.: HIZIT Cl:lDE E:E;CC\F'E ::I ALLllI-IS ESCAF'It.i!; 
%:~$:$$:$:*::*::%:t:+::f:$:~:*$:t::i.::$::t:$:t::t$:$:$:t:t::t::t%:t:P$:~.$:$~$f 

DELETE -7 

Figure (260. (Sheet 2 of 5) 



:~.i::C$:t~::b:~:X:C~:C:f::~:t::C~:C:~:C:6:C:$:C:C:t~:~;C:+::$::X~:+:t~:$::$:C:~ 
CODE RET1JRt.I COt.iFIRMS PI FORtI 
ESC:fiPE: c:kIl:lT E!;C(ipE) QLLOLd!S ESI,fipIi-jl; 
~::C:$;+'t::C:~:+:X::*:~:$~:t::t;:t:'t::t::6:t.:$:C$:C:t;:C:t::C:C:t::k:$dt:C:t:;C:+::t:k 

PLOT-LETTERS-DESCR IPTIOPJ--8 

:+:~:$::~:~:~:C:t;:J::t;::C't::+::t:X:~:C:C:C~::y:~:C:C:t::+:'t;'C:6:t:$::b:t;:+~:C:t::# 
C:I:JUE RETURN C:OHF I Rt.15 A FORM 
E!;C:Qf:'E i. bIl:iT CODE ESCAPE :I ALLI]W!S E!;C(iP I PIG 

 ROT POIIqT 
PEtJ SLOT 
LETTER S I Z E  
LE'TTEF, AtJGLE 
X-0135 L.ETTERS 
';.-pC$:? LETTERS 
TEX'T STR It]& 
c. 
:I 
4 
5 
4 .. 

PLOT-LETTERS-DESCRIPTION-9 

Figure C60. (Shee t  3 of 5) 
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:C:X*:*::#:f:**:#:#:#*#::*:f:*::*.+::#*:#:#:*:$:*:**~#:#:#:#:#**:#**:#*:# 
CODE RETLIRII COt.IFIRMS A FIORM 
ESCGFE !!,10T COClE ES1::c)PE) A L L O l d  E!:;CAPING 
:K:t$::C$:CX:X:Ck:C$:t::$:.g:#:#:g$:~:#;b:t::t::kX:$:#:~:K:t::#$$::~:#:#~:g:~ 

PLOT-LETTERS-DESCR IPTI(3I \1~-10 

# : : * ; ~ : ~ ~ ~ : ~ : # : # : ~ : * : : ~ : ~ : # : # ~ : t : : ~ : ~ : + ~ : # : C : t c ; # $ ~ : # $ : : C : t : : # : + ~ $ : : # ~ : + , : ~ t : f  
CODE RETURt,I CIII.IFIRMS H FI:IRM 
EE;i;AF'E r: NOT CODE E!SC(IPE ALLOWS E S C A F I ~ ~ l &  
#:t:$:x:C:g:g:+:/:*::g:t::#:g:C:C:$:k:#$:g~:I:$:$::g$:g:C:t::C:t::f $::*::g:g$::+:'# 

'C'*:C:*::$.C'b:*:C:g.e$:*'*C:*:C%:*::g*:C$:C:r f:*.x:+.*:C:C.g:C:C:*:$v:*'g 
C.ODE RETURN CObIFIRMS A Fl l lRl l  
E!E;LQFJE i:t.jlIlT COCIE E!;CfiPEi ALLOWS E!;II:AF'I~II; 
:P:~::t:~::~~Y$$:C:~:~:$::#:#:t:$::g:~:~.$:C:~$:b:C:t:X:~$$:tt.:C:g$::t:X:+:tt# 

LETTER s I ZE 1 . 5  
LETTER ANGLE 0.8808 

Figure C60. (Sheet 4 of 5) 



CAF.'RI~I;E SLOT FOR PEH 2 
:!-!?.rAF)T OF L I PIE --4.0000 
'f-!;T&F:T l3F LIIIE 2 0800 

Figure  C60. (Sheet 5 of 5) 



PLOT PLOTTER - 

PLOT - PLOTTER i s  a t a s k  spawned by t h e  SURVEY program. Its purpose i s  t o  

d i sp l ay  t h e  b o a t ' s  cu r r en t  p o s i t i o n  and c u r r e n t  depths  i n  p lan  view on t h e  

p l o t t e r .  

I n ~ u t  f i l e s  

NONE (parameters  from .PLAN a r e  passed through system common) 

Output f i l e s  

NONE 

Externa l  devices  - 
P l o t t e r  

Modules c a l l e d  

CASCII, POLREC, A2,  PROBLEM, PLOTROT, TRANSPOSE - O R I G I N ,  SYMBOLROT 

PLOT - PLOTTER begins by wai t ing  f o r  t he  ope ra to r  t o  a l i g n  t h e  paper i f  

manual alignment was s e l e c t e d  i n  t h e  .PLAN f i l e .  It then  does t h e  r o t a t i o n  

and s c a l i n g  s e l e c t e d  i n  t he  .PLAN f i l e .  It p l o t s  t he  channel l i n e s ,  c e n t e r  

l i n e ,  base l i n e ,  s e c t i o n  l i n e s ,  s t a t i o n  numbers, and no r th  arrow. It then  

p icks  up t h e  proper  pen f o r  depth p l o t t i n g  and w a i t s  f o r  PLOT - SCREEN t o  s e t  

t h e  cont inue f l a g ,  A t  t h i s  po in t  t h e  pen fo l lows  the  cu r r en t  boat p o s i t i o n  on 

the  p l o t .  I f  d a t a  a r e  being saved, depths a r e  p r i n t e d  ( l o g i c  a s s u r e s  depths  

a r e  no t  ove rp r in t ed  even though many more depths  a r e  saved than  p l o t t e d ) .  

The f lowchar t  i s  shown i n  Figure C61. 

A .PUN f i l e  should be c rea t ed  i n  t h e  o f f i c e  p r i o r  t o  going t o  t h e  s i t e .  

Otherwise, PLAN - VIEW - DESCRIPTOR must be run a t  t h e  s i t e .  



Figure C61. Flowchart ,  PLOT - PLOTTER 
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PLOT PLOTTER LOUISVILLE - - 

PLOT - PLOTTER - LOUISVILLE is a task spawned by the SURVEY program. Its 

purpose is to display the boat's current positions and current depths in plan 

view on the plotter. 

Input files 

NONE (plot parameters are passed through system common) 

Output files 

BAR - ID,EQUI (where BAR - ID is the bar number) 
External devices 

Plotter 

Modules called 

CASCII, POLREC, A2, PROBLEM 

PLOT - PLOTTER - LOUISVILLE begins by plotting legend information about buoy 
symbol/colors, transponder symbol/colors, pool, bar, etc. It then waits for 

the operator to position the pen on the paper and select transponder B9s loca- 

tion. Transponder B's symbol is then plotted at that point. Separation 

between transponder A and B was entered in a form displayed by CONFIGURE, but 

azimuth is presently unknown. Therefore, the operator then positions the pen 

in the relative azimuth of transponder A and enters a return. The task 

adjusts the position by the scaled separation and plots the symbol for trans- 

ponder A. It then recomputes transponder positions and writes these out to 

the BAR NO-EQUI file. Then it waits until PLOT SCREEN LOUISVILLE sets the - - 
continue flag. At this point it loops moving the pen to follow the boat posi- 

tion. If a mark is entered, the appropriate mark symbol is plotted at the 

current boat position. If saving data is enabled, depths are plotted. Logic 

assures depths are not overprinted even though many more depths are collected 

than are plotted. The flowchart is shown in Figure C62. 



Figure C62. Flowchart,  
PLOT PLOTTER LOUISVILLE - - 



PLOT SCREEN - 

PLOT - SCREEN is a task spawned by the SURVEY program. It provides the 

screen and keyboard interface during surveying. 

NONE (parameters are passed through system common) 

Out~ut files 

NAME.OOO1 (where .0001 is the line number) 

NAME.MO01 (where 001 is the mark number) 

NAME.DO01 (where 001 is the tide number) 

External devices 

NONE 

Modules called 

ASCI, UPDATESCREEN, POLREC, A2, PROBLEM, INISOUND, WRSOUND, TERMSOUND 

Theory of operation 

PLOT - SCREEN begins by mapping to common memory area and initializing to 
the first line. It then creates the initial screen display of cross and/or 

plan view and current reading. Next it loops, testing to see if a key has 

been pressed and updating the screen. If a key has been pressed, it carries 

out the appropriate action. At the end of a line it updates the screen to the 

next line, then it writes the data to disk. The flowchart is shown in 

Figure C63. 

Special considerations 

Marks or tides entered while saving data to memory are not written to 

disk until the end of line; so it is faster to collect marks separately from 

running lines although either way works. 



Figure C 6 3 .  Flowchart, PLOT - SCREEN 
(Sheet 1 of 5) 



Figure  C 6 3 ,  (Sheet 2 of 5) 



Figure C63. (Sheet  3 o f  5 )  

C153 



Figure C63. (Sheet 4 o f  5 )  

C154 



Figure  C63. (Sheet 5 of 5 )  



PLOT SCREENIMAGE - 

Purpose 

PLOT - SCREENIMAGE reads a list of screen images and plot parameters from 
SCREENIMAGE and plots the associated images. It is a follow up to PLAN PLOT - 
and is part of the CAM package. 

Input files 

SCREENIMAGE, POS2, NAMENSCREENIMAGEw 

Output files 

NONE 

External devices 

Plotter 

Modules called 

PROBLEM, ON, LINEPLOT, SET, PLOTROT, TRANSPOSE ORIGIN - 

PLOT SCREENIMAGE gets file names from SCREENIMAGE. It takes these - 
raster scan files and converts them to vector plotter commands. Each dot is 

produced by multiple passes (depending on the plot scale) of short lines. The 

flowchart is shown in Figure C64. 



START 0 

COt.i(IERT FROPI RASTER 
TO !JEC:TDR 

Figure  C64. Flowchart, 
PLOT SCREENIMAGE - 



PLOT SCREEN LOUISVILLE - - 

PLOT - SCREEN - LOUISVILLE is a task spawned by SURVEY that handles the 
operator interface for the Louisville-style survey. 

NONE (parameters passed through system common) 

NAME.0001 (where .0001 is the line number) 

NAME.MOOE (where 001 is the mark number) 

NAME.DO01 (where 001 is the tide number) 

External devices 

NONE 

Modules called - 
ASCI, POLREC, A2, PROBLEM, INISOUND, WRSOUND, TERMSD, UPDATESCREEN 

PLOT - SCREEN - LOUISVILLE begins by initializing to the first line and dis- 
playing that line. It then sets the continue flag so that the other tasks can 

continue. Then it loops checking to see if a key has been pressed and react- 

ing accordingly while updating the screen. If the line is finished or a mark 

has been entered, data are saved to disk. The flowchart is shown in 

Figure C65. 



Figure C65. Flowchart, 
PLOT SCREEN LOUISVILLE - 

(Sheet i of 5) 



Figure C65. (Sheet 2 of 5) 
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Figure C65. (Sheet 4 of 5) 
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PRINT 

Purpose 

PRINT is one of the tasks which may be spawned by the SURVEY program. 

It prints time, depth, easting, northing, distance along line, and offset at 

the time interval entered into CONFIGUREvs £om. 

Input Files 

NONE (parameters are passed through system common) 

NONE 

External devices 

NONE 

Modules called 

PROBLEM 

PRINT begins by initializing the printer then waits for the continue 

flag from PLOT - SCREEN. It then loops, printing the latest data acquired. If 

the line number has changed since the last pass, the line number is printed as 

a header. The flowchart is shown in Figure C66, 



Figure C66. Flowchart, PRINT 



PRINT DATA - 

PRINT - DATA p r i n t s  t h e  acquired survey d a t a  i n  raw form: (1) t ime ve r sus  

depth  and ( 2 )  time ve r sus  pos i t i on .  It i s  u s e f u l  f o r  r e so lv ing  problems and 

i s  n o t  normally used, a s  t h e  g raph ica l  p r e s e n t a t i o n s  a r e  normally p re fe r r ed .  

Input  f i l e s  

NAME.OOO1 (where .0001 i s  t h e  l i n e  number) 

NONE 

Ex te rna l  devices  

P r i n t e r  

Modules c a l l e d  

PROBLEM, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, GET - NAME - OF - FILE 

PRINT - DATA d i sp l ays  a f i l e  form t o  g e t  t h e  s i t e  name. It then  loops  

through t h e  d a t a  l i n e s  c o l l e c t e d  p r i n t i n g  t h e  d a t a  i n  r a w  form: time ve r sus  

reading.  The f lowchart  is  shown i n  F igure  C67, and a sample run is  shown i n  

Figure C68. 



1 LI t lE  NUMBER IS LINE NUMBER + 1 I 

Figure C67. Flowchart, 
PRINT DATA - 



LINE 1 

7-29-1986 10:56:51.2 
RUN /LENGTH 1099.94 
DIRECTION FLAG 3 CORRECTION FLAG 0 
DEPTH 1 82.70 56.40 
DEPTH 2 83.70 56.80 
DEPTH 3 84-70 56.50 
DEFTH 4 85.70 56.88 
DEPTH 5 86 . '70 56.10 
DEPTH 6 87. '16 56.40 
DEPTH 7 88.70 56.80 
DEPTH 8 89.7@ 57.10 
DEPTH 9 90.70 56.70 
DEPTH 10 91.70 56.48 
RAIxJGE 1 91.10 320011.19 46563.70 134.83 6.56 
DEPTH 11 92.70 56.60 
DEPTH 12 93.70 57 30 
DEPTH 13 94.70 56.80 
DEPTH 14 95.78 56.40 
DEPTH 15 96.70 56. 90 
DEPTH 16 97.70 56.70 
DEPTH 17 98. 70 56.70 
DEPTH 18 99.70 56.4@ 
DEPTH 19 106.73 56.30 
DEPTH 20 101.70 56.80 
RANGE 2 101.20 320155.38 46513.58 287.41 1.88 
DEPTH 21 i 632 . '78 56.80 
DEFTH 2'1 183.70 56. '30 
I)EF>TH 27 185.00 56.80 

DEPTH 24  106.10 56.90 
DEPTH 25 137.18 56.90 
DEPTH 26 108.10 57.20 
DEPTH 27 109.10 56.60 
DEPTH 28 110.10 56.90 
DEPTH 29 111.10 56. 90 
RHNGE 3 111.20 32@298,94 46464. i05 439.19 -3.12 
DEPTH 30 1 i2.10 57.20 

Figure  C68. Sample sun, PRINT - DATA 



PRINT MARKS - 

To p r i n t  t h e  raw marks acqui red  by t h e  SURVEY program. 

Input  f i l e s  

NAME.MO01 (where 001 i s  t h e  mark number) 

NONE 

Ex te rna l  dev ices  

P r i n t e r  

Modules c a l l e d  

PROBLEM, INITMENU, DRAWMENU, MESSAGESTACK, DRAWFORM, GET - NAME - OF - FILE 

PRINT - MARKS begins  by d i sp l ay ing  a  f i l e  form f o r  i n p u t t i n g  t h e  s i t e  f i l e  

name. It then  loops ,  p r i n t i n g  t h e  d a t a  i n  each success ive  f i l e  u n t i l  no more 

f i l e s  a r e  de tec ted .  The f lowchar t  i s  shown i n  Figure C69, and a  sample run  i s  

shown i n  F igure  C70. 



START 0 

Figure C69. Flowchart, 
PRINT MARKS - 



MARK 1 

M A R K  7 L 

M A R K  4 

M A R K  5 

Figure C70. Sample run,  PRINT - MARKS 



RANDOM 

Purpose 

RANDOM is a task spawned by the SURVEY program. It provides the screen 

and keyboard interface during surveying. 

NONE (parameters are passed through system common) 

Output files 

NAME.OOO1 (where .0001 is the line number) 

NAME.MO01 (where 001 is the mark number) 

NAME.DO01 (where 001 is the tide number) 

External devices 

NONE 

Modules called 

ASCI, UPDATESCREEN, POLREC, A2, PROBLEM, INISOUND, WRSOUND, TERMSOUND 

RANDOM begins by mapping to common memory area and initializing to the 

first line. It then asks if the present channel and section coordinate infor- 

mation is to be used or discarded. Next it displays a number of options in- 

cluding going into run or channel marking mode. If one of these two options 

is chosen, it creates the initial screen display of cross and/or plan view and 

current reading. Next it loops, testing to see if a key has been pressed and 

updating the screen. If a key has been pressed, it carries out the appropri- 

ate action. At the end of a line it updates the screen to the next line, then 

it writes the data to disk. 

RANDOM survey has two major modes: (1) RUN and (2) CHANNEL. RUN mode 

is used to 

a. Establish a reference line using Y to mark left side of channel - 
start of line, and Z to mark right side of channel end of line 

b. Run a generated section line (same as with section line) - 
c. Run randomly - 

CHANNEL mode is used to establish new channel coordinates or change old ones. 

A line will be displayed on the screen only and pilot guidance will be dis- 

played when running a generated line. Channel mode and running randomly must 

be done by visual surveillance. 

Key options for RUN mode are the same as with section line surveys 



except Q returns to the mode select menu rather than quitting and Y and Z have 

been added. 

Key options for CHANNEL mode are: 

L Marks left side of channel 

R Marks right side of channel 

C Marks center line of channel 

B Marks base line of channel 

N Saves present channel coordinate pairs and advances to next 
channel index 

J Jumps back to previous channel index and redoes it 

Q Returns to mode select menu 

E Ends index 

When in RUN mode the current section line number is shown in the upper 

right corner; when in CHANNEL the current channel index number is shown in the 

upper right corner. 

When finished, Q must be entered from the mode select menu to quit the 

program. If the program is not terminated in this manner, the section line 

file (.LINE) will not be updated. 

The flowchart is shown in Figure C71, and a typical run is shown in 

Figure C72. 



START 0 

GET C'URREtlT 
L I t4E ' S LlALClE 

Figure C71. Flowchart, RANDOM (Sheet 1 of 8) 



ASK IF START WITH I CHUNNEL LINES UR FROM SWf4TCfi 

DISCARD EXISTING 
CHANNEL COORDINATES 

Figure C71. (Sheet 2 of 8) 
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GENERATE SCREEN 
DISPLAY BACKGEUUND 

F'UT C:lJRRENT 

Figure C 7 1 .  (Sheet 3 of 8) 
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CUE IjPERATrJR TO PlJT 
PAPEP I N  PI.OT'T'EE 

Figure C71. (Sheet 4 of 8) 



IiEliERATE L It.IES I FCOIl LATEST L 1 i iE I 1 I N I T I A L I Z E  LEFT, RIILHT, 
CEIITERL It.IE, BASEL I t4E FLhGS 

Figure C71.  (Sheet 5 of 8) 



Figure C71. (Sheet 6 of 8) 
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Figure C71. (Sheet: 
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Figure C71.  (Sheet  8 of 8) 



Typical run? 

Enter N 

N 

to start a new 

Go to run mode 

Use Y and Z to establish reference 

Use Q to quit 

Go to CHANNEL mode 

Use L and R to establish 1st channel index 

Use N to increment 

Use L and R to establish 2nd index 

Use E to end 

Use Q to quit 

Generate section lines 

Go to RUN mode and run lines 

Use Q to quit RUN mode when last line has been completed 

Use Q option to end program 

Typical pick up where left off? 

Enter Y 

Y 

and continue as before 

Typical Random? 

Enter N 

N 

Go to CHANNEL mode and mark channel 

Go to RUN mode and use S and E keys to collect data 

Use Q to quit RUN mode 

Use Q option to quit program 

Figure C72. Typical run, RANDOM 



RANGE - DEVICE 
Purpose 

There are a number of range equipment programs and one simulation pro- 

gram. One of these programs runs in conjunction with the survey program, 

determined by the positioning equipment used. These programs collect ranges 

and/or azimuths, convert the readings to absolute position and relative-to- 

the-survey-line position, determine beginning and end of automatic data col- 

lection, calculate boat speed, and provide position information to other 

tasks. 

NONE (data are passed through a common block of memory) 

Output files 

NONE (data are passed through a common block of memory) 

Eaui~ment reauired 

Supported range equipment using RS232 interface 

Modules called 

TIME INTO - TEST, OFFDIST, POSITRR OR POSITRA, POLREC, A2, DEL - NORTE 
(range equipment specific), INISER, WSERI, WRSERI, TERMSE, PROBLEM 

The range equipment program is spawned by SURVEY, does some initializa- 

tion, and waits for PLOT - SCREEN to set a flag before proceeding (PLOT - SCREEN 
is the last task spawned so all are memory resident at this time). It then 

begins a tight loop of acquiring ranges, calculating position, checking 

distance-along-line to see if time to trigger an event, and putting acquired 

data in the output buffer. It terminates when PLOT - SCREEN sets the death 
flag. The flowchart is shown in Figure C73 .  



Figure C73. Flowchart, 
RANGE DEVICE - 



RANGE SIMULATE - 

Purpose 

RANGE - SIMULATE is a task in the survey package spawned by the task 
SURVEY. It is used to provide simulated position data when range equipment is 

not attached. 

Input files 

NONE (data are passed through system common memory) 

NONE (data are passed through system common memory) 

External devices 

NONE 

Modules called 

TIME - INTO - TEST, DISTOFF, POLREC, A2, PROBLEM 

RANGE - SIMULATE initializes parameters then waits for PLOT - SCREEN to set 
a flag indicating all tasks are running. It then begins a loop generating a 

point approximately every 0,8 see. The program generates pseudo-absolute and 

relative position, and checks to see if it is time to trigger an event based 

on distance along the line. It then reloops until the death flag is set. 

The flowchart is shown in Figure C74. 



Figure C74, Flowchart, RANGE - SIMULATE 
(Continued) 



Figure C 7 4 .  (Concluded) 



SURVEY 

SURVEY is a survey task designed to start up the tasks needed to fulfill 

the desired survey. It must first determine the survey parameters by spawning 

a configuration (input/output) task. Then it spawns the needed tasks for the 

type survey specified, 

NONE (uses common block of memory for data passing) 

Out~ut files 

NONE (uses common block of memory for data passing) 

External devices 

NONE 

Modules called 

PROBLEM 

SURVEY begins by getting its own process identification number from the 

system. Then it sets its priority to 238. It creates two system common 

blocks of memory through which tasks can communicate. It then spawns its 110 

task CONFIGURE and waits for CONFIGURE to complete its job and die, A defini- 

tion of the survey to be run is now available in the common blocks of memory. 

Based on this information various tasks are spawned. A depth task is spawned 

at priority 239. A range task is spawned at priority 240. The pilot indica- 

tor task may be spawned at priority 241. The printing task may be spawned at 

priority 242. A plotting task may be spawned at priority 244. A screen 

graphic and operator interface task is spawned at priority 245. The task then 

loops waiting for the death flag to be set. It then delays for 5 sec before 

dying as it must be the last task to die since it created the common memory 

area (otherwise, the system would crash). The flowchart is shown in 

Figure C75, and a sample run is shown in Figure C76. 



Figure  C75. Flowchart ,  SURVEY 
(Sheet 1 of 3 )  



Figure C75. (Sheet 2 of 3 )  



MI- 

YES 

Figure C75. (Sheet 3 of 3 )  



SURVEY-? 

SURLJEY-3 

Figure C76. Sample run, SURVEY 



APPENDIX D: F I L E  AND MEMORY STRUCTURE 



Main Run-Time Common Memory Block Layout (Buff) 

ENTRIES OF 4 BYTES EACH FOR: 

1. LIFE(l)/DEATH(O) FLAG FOR ALL PROCESSES (Tasks) 
2. NEW LINE YES(l)/NO(O) FLAG 
3. NEED NEW COORDINATE YES(l)/NO(O) FLAG 
4. SAVING DATA YES(l)/NO(O) FLAG 
5. AUTO STARTISTOP ENABLE(l)/DISABLE(O) FLAG 
6. NOT USED 
7. REAL SURVEY(O)/SIMULATION(l) FLAG 
8. NOT USED 
9. BUFFER POINTER TO NEXT AVAILABLE INDEX (integer) 
10. NOT USED 
11. LATEST DEPTH (FLOATING POINT) 
12. LATEST EASTING (FLOATING POINT) 
13. LATEST NORTHING (FLOATING POINT) 
14. LATEST DISTANCE ALONG LINE (FLOATING POINT) 
15. LATEST OFFSET FROM LINE (FLOATING POINT) 
16. LENGTH OF SECTION LINE (FLOATING POINT) 
17. PROJECT DEPTH (FLOATING POINT) 
18. NOT USED 
19. SLOPE OF LEFT SIDE OF CHANNEL (FLOATING POINT) 
20. ALLOWED OVERDREDGE (FLOATING POINT) 
21. NOT USED 
22. NOT USED 
23. EASTING OF START OF LINE (FLOATING POINT) 
24. NORTHING OF START OF LINE (FLOATING POINT) 
25. EASTING OF END OF LINE (FLOATING POINT) 
26. NORTHING OF END OF LINE (FLOATING POINT) 
27. ANGLE OF SURVEY LINE (FLOATING POINT) 
28. NOT USED 
29, NOT USED 
30. NOT USED 
31. BOAT ANTENNA HEIGHT FROM REFERENCE (FLOATING POINT) 
32. DATE PART 1 GRID Format 
33. DATE PART 2 GRID Format 
34. DATE PART 3 GRID Format 
35. NOT USED 
36. LINE DIRECTION NORMAL(O)/REVERSE(l) FLAG 
37. NOT USED 
38. BOAT VELOCITY (FLOATING POINT) 
39. RELATIVE TIME OF LATEST POSITION SINCE START OF PRESENT LINE 

(integer) 
40. MARK EASTING (FLOATING POINT) 
41. MARK NORTHING (FLOATING POINT) 
42. MARK DEPTH (FLOATING POINT) 
43. RELATIVE TIME SINCE START OF PRESENT LINE INTEGER 
44. NOT USED 
45. NOT USED 
46. NOT USED 
47. NOT USED 
48. NOT USED 



49. NOT USED 
50. NOT USED 
51. NOT USED 
52. SIMULATION POINT COUNTER (integer) 
53. SIMULATION DISTANCE ALONG THE LINE INCREMENT (FLOATING POINT) 
54. GEOMETRY FLAG GOOD(O)/BAD(l)/POOR(2) 
55. HEIGHT RED TRANSPONDER (FLOATING POINT) 
56. EASTING RED TRANSPONDER (FLOATING POINT) 
57, NORTHING RED TRANSPONDER (FLOATING POINT) 
58, HEIGHT GREEN TRANSPONDER (FLOATING POINT) 
59. EASTING GREEN TRANSPONDER (FLOATING POINT) 
60. NORTHING GREEN TRANSPONDER (FLOATING POINT) 
61. SIDE OF LINE BOAT IS ON FLAG 
62. ALL TASKS STARTED YES PROCEED(l)/NO WAIT(0) FLAG 
63. DEPTH CLOSEST IN TIME TO LATEST POSITION (FLOATING POINT) 
64. MARK READY TO BE SAVED NO(0) /YES(1) FLAG 
65. RANGE READY TO BE SAVED NO(0) /YES (1) FLAG 
66. TIDE ENTRY READY TO BE SAVED NO(O)/YES(l) FLAG 
67. TIDE ENTRY (FLOATING POINT) 
68. RANGE TYPE f RELATIVE TIME (Concatenated integer) 
69. DISK I/o IN PROGRESS YES (1) /NO(O) FLAG 
70. FIX MARKS TO DEPTH CHART YES(l)/NO(O) FLAG 
71. FIX MARK INTERVAL (FLOATING POINT) 
72. FIX MARK WIDTH IN DEPTH UPDATE INTERVALS (integer) 
73. CONFIGURATION PROGRAM RUNNING YES(O)/NO(l) FLAG 
74. PILOT INDICATOR YES(O)/NO(l) FLAG 
75. RANGE DEVICE IDENTIFIER (integer) 
76. DEPTH DEVICE IDENTIFIER (integer) 
77. SURVEY TYPE IDENTIFIER (integer) 
78. SECONDS/DEPTH READING SAVED (FLOATING POINT) 
79. SECONDS/RANGE READING SAVED (FLOATING POINT) 
80. SAVE ALL POINTS YES(O)/NO(l) FLAG 
81. POOL ELEVATION (FLOATING POINT) 
82. PLOT SCALE (FLOATING POINT) 
83. DELTA TIME IN SECONDS BETWEEN PRINTING (FLOATING POINT) 
84. CURRENT LINE NUMBER (integer) 
85. PLOT VIEW NONE (O)/CROSS SECTION(l)/PLAN(2) FLAG 
86. 1st CUBIC TRANSPONDER DISPLAY POSITION (integer) 
87. 2nd CUBIC TRANSPONDER DISPLAY POSITION (integer) 
88. RANGE FILTER DISABLED (0) /ENABLED (1) FLAG 
89. CUBIC TEN THOUSANDS DIGIT FIRST TRANSPONDER (integer) 
90. CUBIC TEN THOUSANDS DIGIT SECOND TRANSPONDER (integer) 
91. CUBIC AUTO 10000 DIGIT CHANGE DISABLED(O)/ENABLED(1) FLAG 
92. MARK TYPE NONE(O), GENERAL(1), LIGHT HOUSE(2), GREEN(3), RED(4) FLAG 
93. BUFFER OVERRUN NO(O)/YES(1) FLAG 
94. SCREEN DISPLAY CROSS SECTION(l)/PLAN VIEW(2)/BOTH(3) FLAG 



A S C I I  C r o s s - S e c t i o n  D e s c r i p t i o n  F i l e  F o r m a t  

"SITE.  CROS" 
8 BYTES OF FLAGS FOR PRINT CROSS SECTION, DISPLAY QUANTITIES DISPLAY CROSS 

SECTION, PLOT CROSS SECTION, PRINT QUANTITIES, PLOT QUANTITIES, ALIGN 
PAPER, PLOTTER TYPE ( I N  FORM 8A1)  FOLLOWED BY CARRIAGE RETURN 

2 1  BYTES OF PEN CARRIAGE NUMBERS FOR TEMPLATE, ALLOWED SIDE SLOPE, CENTER 
LINE,  SURFACE, LETTERING, PREDREDGE DEPTHS, POSTDREDGE DEPTHS (713) 
FOLLOWED BY CAKRIAGE RETURN 

18 BYTES OF LINE TYPE NUMBERS FOR TEMPLATE, ALLOWED SIDE SLOPE, CENTER LINE,  
SURFACE, PREDKEDGE DEPTHS, POSTDREDGE DEPTHS ( 6 1 3 )  FOLLOWED BY CAKRIAGE 
RETURN 

48 BYTES OF DASH LENGTH PERCENTAGES FOR TEMPLATE, ALLOWED SIDE SLOPE, CENTER 
LINE,  SURFACE, PREDREDGE DEPTHS, POSTDREDGE DEPTHS ( 6 F 8 . 2 )  FOLLOWED BY 
CARRIAGE RETURN 

40 BYTES OF LETTER HEIGHT, SCALE X, § C U E  Y, PAPER S I Z E  X, PAPER S I Z E  Y 
( 5 F 8 . 2 )  FOLLOWED BY CARRIAGE RETURN 



ASCII Data File Format 

LINE BLOCK 
GROUPS OF LINE BLOCKS 
THEN EOF 

4 BYTES OF FILE NAME LENGTH (in characters) FOLLOWED BY CARRIAGE RETURN 
PILE NANE OF DATA FILE (no, of characters in first record long) 

FOLLOWED BY CARRIAGE RETURN 
23 BYTES OF DATE/TIME(in form 12-31-1988 13:09:14.6) THEN CARRIAGE RETURN 
14 BYTES OF LINE LENGTH (F14.27 THEN CARREGE RETURN 
38 BYTES OF DIRECTION/CORRECTION FLAGS( - DIRECTION - FLAG -- 0 CORRECTION - FLAG - 

THEN CARRIAGE RETURN 
1 BYTE OF DELIMETER (ANY CHARACTER EXCEPT R OR D) THEN CARRIAGE RETURN 

POSITION ENTRY 
10 BYTE POSITION INTIEX (IN FORM - RANGE 11) THEN CARRIAGE RETURN 
58 BYTE TIME(seconds) , Easting, ~orthiG, Distance along line,Distance 

off line(F10.2, 4F12.2) THEN CARRIAGE RETURN 

DEPTH ENTRY 
10 BYTE DEPTH INDEX (IN FORM DEPTH 46) THEN CARRIAGE RETURN 
22 BYTE TIME(seconds) ,~e~th(F?:0~2$ E2.2) THEN CARRIAGE RETURN 

NOTE: THE DIRECTION FLAG IS 0 FOR A LINE DEFINED FROM THE LEFT SIDE OF CHANNEL 
(1 FOR RIGHT). THE CORRECT FLAG IS 0 FOR LINE RUN (i.e. DATA COLLECTED) FROM 
LEFT TO RIGHT SIDE OF CNANNEL (1 FOR RIGHT TO LEFT) 

NOTE: FILE NAMES SHOULD BE IN FORM ARLINGTON.0001, ARLINGTON.0002, ETC. WHERE 
THE BASE PART IS THE SITE NAME (ARLINGTON) AND THE EXTENSION (.0001) IS THE 
LINE NUMBER DEFINED IN THE LINE FILE. 



ASCII Equipment Description File Format 

I'SITE. EQUI" 
6 BYTES OF RANGE DEVICE NUMBER (16) FOLLOWED BY CARRIAGE RETURN 
6 BYTES OF DEPTH DEVICE NUMBER (16) FOLLOWED BY CARRIAGE RETURN 
11 BYTES OF BOAT ANTENNA HEIGHT (F11.2) FOLLOWED BY CARRIAGE RETURN 
6 BYTES OF NUMBER OF TRANSPONDER LOCATIONS (16) FOLLOWED BY CARRIAGE RETURN 
BLOCKS OF TRANSPONDER TRIORDINATES (NUMBER OF BLOCKS GIVEN ABOVE) 

TRANSPONDER TRIORDINATE BLOCK 
11 BYTES OF TRANSPONDER HEIGHT (F11.2) FOLLOWED BY CARRIAGE RETURN 
11 BYTES OF TRANSPONDER EASTING (F11.2) FOLLOWED BY CARRIAGE RETURN 
11 BYTES OF TRANSPONDER NORTHING (F11.2) FOLLOWED BY CARRIAGE RETURN 



ASCII Features Index File Format 

"FEATURES" 

FILE NAMES OF UP TO 40 CHARACTERS (A40) FOLLOWED BY CARRIAGE RETURN 
EOF 



A S C I I  F e a t u r e  D a t a  F i l e  F o r m a t  

"SITE.FEAT" 
BLOCKS O F  FEATURE ENTRIES UNTIL END O F  F I L E  

FEATURE ENTRY BLOCK 
1 2  BYTES O F  PEN CARRIAGE SLOT, L I N E  TYPE,  DASHLENGTH PERCENT ( I N  FORM 2 1 3 ,  

F 6 . 2 )  FOLLOWED BY CARRIAGE RETURN 
BLOCKS O F  FEATURE COORDINATES UNTIL TERMINATOR 
30 BYTE TERMINATOR (EITHER - 9 9 8 . ,  -998, OR -999.9 - 9 9 9 .  I N  2 F 1 5 . 2 )  THEN 

CARRIAGE RETURN 

FEATURE COORDINATES 
30 BYTE EASTING, NORTHING ( I N  2 F 1 5 . 2 )  FOLLOWED BY CARRIAGE RETURN 



ASCII Label Data File Format 

"SITE. LABE" 
BLOCKS OF LABEL INFORMATION 
EOF 

LABEL BLOCK 
3 BYTES OF PEN CARRIAGE NUMBER (13) FOLLOWED BY CARRIAGE R E T W  
6 BYTES OF LABEL LENGTH IN CHARACTERS (16) FOLLOWED BY CARRIAGE RETURN 
LABEL OF UP TO 120 CHARACTERS (120A1) FOLLOWED BY CAKRIAGE RETURN 
30 BYTES OF EASTING, NORTHING OF LABEL START (2F15.2) FOLLOWED BY CARRIAGE 

RETURN 
30 BYTES OF EASTING, NORTHING OF LABEL END (2F15,2) FOLLOWED BY CARKIAGE 

RETURN 



A S C I I  L a b e l  Index F i l e  Format 

"LABELSI~ 
F I L E  NAMES OF UP TO 4 0  CHARACTERS (A40) FOLLOWED BY CARRIAGE RETURN 
EOF 



ASCII Letters Index File Format 

"LETTERS '' 
FILE NAMES OF UP TO 40 CHARACTERS (A40) FOLLOWED BY CARRIAGE RETURN 
EOF 



A S C I I  L e t t e r  D a t a  F i l e  F o r m a t  

" S I T E  . LETT9' 
BLOCKS O F  L I N E  OR TEXT ENTRIES UNTIL END OF P I L E  

L I N E  ENTRY BLOCK 
1 2  BYTES O F  BLOCK ROTATION ANGLE FOLLOWED BY CARRIAGE RETURN 
1 2  BYTES O F  BLOCK X P O S I T I O N  FOLLOWED BY CARRIAGE RETURN 
1 2  BYTES O F  BLOCK Y P O S I T I O N  FOLLO&JED BY CARRIAGE RETURM 

6 BYTES OF PEN CARRIAGE SLOT FOLLOWED BY CARRIAGE RETURN 
1 2  BYTES OF 0.0 ( L I N E  FLAG) FOLLOWED BY CARRIAGE RETURN 
1 2  BYTES OF L I N E  START X FOLLOWED BY CARRIAGE R E T W  
1 2  BYTES O F  L I N E  START Y FOLLOWED BY CARRIAGE RETURN 
1 2  BYTES O F  L I N E  F I N I S H  X FOLLOWED BY CARRIAGE RETURN 
1 2  BYTES O F  L I N E  F I N I S H  Y FOLLOWED BY CARRIAGE RETURN 

TEXT ENTRY BLOCK 
1 2  BYTES O F  BLOCK ROTATION ANGLE FOLLOWED BY CARRIAGE RETURN 
1 2  BYTES O F  BLOCK X P O S I T I O N  FOLLOWED BY CARRIAGE RETURN 
1 2  BYTES O F  BLOCK Y P O S I T I O N  FOLLOWED BY CARRIAGE RETURN 

6 BYTES OF PEN CARRIAGE SLOT FOLLOWED BY CARRIAGE RETURN 
1 2  BYTES O F  LETTER HEIGHT FOLLOWED BY CARRIAGE RETURN 
1 2  BYTES O F  LETTER ROTATION ANGLE FOLLOWED BY CARRIAGE RETURN 
1 2  BYTES OF LETTER START X FOL1,OWED BY CARRIAGE RETURN 
1 2  BYTES OF LETTER START Y FOLLOWED BY CARRIAGE RETURN 
2 5 6  BYTES O F  TEXT 



ASCII Line File Format 

6 BYTES OF NUMBER OF FIVE-LINE-IDENTIFICATION-BLOCKS (16) FOLLOWED BY CARRIAGE 
RETURN 

BLOCKS OF 5 FORTY CHARACTER LINES OF DESCRIPTION (NO, OF BLOCKS IN RECORD I), 
EACH LINE FOLLOWED BY CARRIAGE RETURN 

6 BYTES OF NUMBER OF C EL COORDINATE INDICES (16) FOLLOWED BY CAKRIAGE RETURN 
BLOCKS OF C W E L  COORDINATES (SEE FORMAT BELOW) 
6 BYTES OF NUMBER OF SECTION LINES (16) FOLLOWED BY CARRIAGE RETURN 
BLOCKS OF SECTION LINES (SEE FORMAT BELOW) 

CHANNEL COORDINATE BLOCK 
EL LEFT ELISTING, CH LEFT NORTHING, CH RT EASTING, CH RT 

NORTHING (IN FORM 4E14.7) FOLLOWED BY CARRIAGE RETURN 
56 CHARACTERS OF BASELINE EASTING, B,L. NORTHING, CENTER LINE EASTING, C.L, 

NORTHING (IN FORM 4E14.7) FOLLOWED BY CARRIAGE RETURN 
47 CHARACTERS OF LEFT RISE, LEFT RUN, PROJECT DEPTH, OVEEU)EPTH,RT RISE,RT RUN 

(IN FORM 2 1 9 ,  2FL3.6, 217) FOLLOWED BY CAIXRIAGE RETURN 

SECTION LINE BLOCK 
23 CIIAMCTERS OF STATION N W E R ,  SECTION INDEX,CMEL SIDE (IN FORM E14.7, 

I7,Aa) 
CTERS OF SECTION LINE START EASTING, S.L. START NORTHING, S,L. FINISH 

EASTING, S.L. FINISH NORTHING (IN FORM 4EL4.7) 

NOTE: SECTION INDEX IS THE CHANNEL SECTION THAT THE SECTION LINE FALLS IN AS 
DEFINED BY THE CHANNEL COORDINATE BLOCK INDEX FOR THE CHANNEL BREAK IMMEDI- 
ATELY PRECEDING THE SECTION LINE. THE CHANNEL SIDE ENTRY IS L FOR SECTION 
LINE BEGINNING ON THE LEFT SIDE OF THE C W E L  (R FOR RIGHT SIDE). 



"SITE  MARK^' 
5 BYTES O F  NUMBER O F  MARKS I N  F I L E  (15) FOLLOWED BY A CARRIAGE RETURN 
BLOCKS O F  MARKS DESCRIPTION (NUMBER O F  BLOCKS GIVEN ABOVE) 

MARK BLOCK 
3 BYTES OF PEN CARRIAGE SLOT (13) FOLLOWED BY CARRIAGE RETURN 
3 BYTES OF S P E C I A L  SYMBOL NUMBER (13) FOLLOWED BY CARRIAGE RETURN 
13 BYTES OF MARK EASTING (F13.1) FOLLOWED BY CARRIAGE RETURN 
13 BYTES O F  MARK NORTHING (F13.1) FOLLOWED BY CARRIAGE RETURN 
4 0  BYTES (OR L E S S )  OF MARK LABEL ( 4 0 A 1 )  FOLLOWED BY CARRIAGE RETURN 



TIDE 
"SITE .DOO~'@ 
12 BYTES OF DATE (GRID FORMAT) 
4 BYTES OF DATA IDENTIFIER(250) AND RELATIVE TIME 
4 BYTES OF TIDE VALUE IN FLOATING POINT 

MARK 
s q ~ ~ ~ ~ . ~ o o i w  
12 BYTES OF DATE (GRID FORMAT) 
4 BYTES OF DATA IDENTIFIER(251) AND RELATIVE TIME 
4 BYTES OF EASTING IN FLOATING POINT 
4 BYTES OF NORTHING IN FLOATING POINT 
4 BYTES OF DEPTH IN FLOATING POINT 

POSITION & DEPTH DATA 
"SITE.OOO1" 
12 BYTES OF DATE (GRID FORMAT) 

POSITION ENTRY 
4 BYTES OF DATA IDENTIFLER(10) AND RELATIVE TIME 
4 BYTES OF EASTING IN FLOATING POINT 
4 BYTES OF NORTHING IN FLOATING POINT 
4 BYTES OF DISTANCE ALONG LINE IN FLOATING POINT 
4 BYTES OF DISTANCE OFFLINE IN FLOATING POINT 

DEPTH ENTRY 
4 BYTES OF DATA IDENTIFIER(9) AND RELATIVE TIME 
4 BYTES OF DEPTH IN FLOATING POINT 

NOTE: SITE is the site identifier name; the number 
001 is the number of the particular tide 
entry, Mark entry, or Data file and ranges to 
999 or 9999. 

NOTE: Data Identifier is a 2 byte integer; Relative 
time is a 2 byte integer representing number 
of tenths of second since the time in the 
date record at the beginning of file. 



Auxiliary Run-Time Common Block of Memory Layout (BUFF2) 
P 

EACH INDEX VALUE CORRESPONDS TO 4 BYTES 

1-50 SITE TEXT CHARACTER INFORMATION (5 FORTY CHARACTER LINES) 
51-75 NOT USED 
76-200 CHANNEL INDEX NUMBER OF LINE (500) 
201-250 HEIGHTS OF TRANSPONDERS FLOATING POINT (50) 
251-300 NORTHINGS OF TRANSPONDERS FLOATING POINT (50) 
301-350 EASTINGS OF TRANSPONDERS FLOATING POINT (50) 
351-400 PROJECT DEPTHS OF CHANNEL INDICES FLOATING POINT (50) 
401-450 BASELINE EASTINGS OF CHANNEL INDICES FLOATING POINT (50) 
451-500 BASELINE NORTHINGS OF CHANNEL INDICES FLOATING POINT (50) 
501-550 CENTER LINE EASTING OF CHANNEL INDEX FLOATING POINT (50) 
551-600 CENTER LINE NORTHING OF CHANNEL INDEX FLOATING POINT (50) 
601-650 CHANNEL TOE LEFT EASTING OF CHANNEL INDEX FLOATING POINT (50) 
651-700 CHANNEL TOE LEFT NORTHING OF CHANNEL INDEX FLOATING POINT (50) 
701-750 CHANNEL TOE RIGHT EASTING OF CHANNEL INDEX FLOATING POINT (50) 
751-800 CHANNEL TOE RIGHT NORTHING OF CHANNEL INDEX FLOATING POINT (50) 
801-850 OVERDEPTH OF CKANNEL INDEX FLOATING POINT (50) 
851-875 RISE OF LEFT SIDE OF CHANNEL (50) 
876-900 RUN OF LEFT SIDE OF CHANNEL (50) 
90 1 NOT USED 
902 NUMBER OF CHANNEL INDICES (INTEGER) 
903 NUMBER OF SECTION LINES (INTEGER) 
904 NUMBER OF TRANSPONDER TRIORDINATES (INTEGER) 
905 HEIGHT OF BOAT ANTENNA 
906-909 SITE NAME 
910 NUMBER OF CHARACTERS IN SITE NAME 
911-999 NOT USED 
1001-1500 STATION NUMBER FLOATING POINT (500) 
1501-2000 SECTION LINE START EASTING (500) 
2001-2500 SECTION LINE START NORTHING (500) 
2501-3000 SECTION LINE FINISH EASTING (500) 
3001-3500 SECTION LINE FINISH NORTHING (500) 
3501 CENTER-LINE PLOT/CHANNEL LINE PLOT PEN NUMBERS 
3502 BASELINE PLOTIDEPTH PLOT PEN NUMBERS 
3503 LEGEND PLOT/SECTION LINE PLOT PEN NUMBERS 
3504 ARROW PLOTITRANSPONDERS PLOT PEN NUMBERS 
3505 CENTER-LINE PLOT/CHANNEL LINE PLOT LINE TYPES 
3506 BASELINE PLOT/SECTION LINE PLOT LINE TYPES 
3507 CENTER-LINE DASH WIDTH PERCENTAGE 
3508 CHANNEL LINES DASH WIDTH PERCENTAGE 
3509 BASELINE DASH WIDTH PERCENTAGE 
3510 SECTION LINE DASH WIDTH PERCENTAGE 
351 1 DEPTH LETTER HEIGHT PLOT 
3512 SECTION LINE LETTER HEIGHT PLOT 
35 13 ARROW LENGTH PLOT 
35 14 ARROW X-POSITION PLOT 
3515 LEGEND HEADER LETTER HEIGHT 
3516 LEGEND ENTRY LETTER HEIGHT 
35 1 7 PEN FOR GRID S / NUMBER OF C CTERS IN LEGEND TITLE 
3518 LETTER HEIGHT OF GRID ~J@J~KS 



35 19  LEGEND CORNER / HARDWARE ROTATION ANGLE 
3520 X-POSITION OF LEGEND REFERENCE 
352 1 Y-POSITION OF LEGEND REFERENCE 
3522 TRANSPONDER SYMBOL / ALIGN PAPER FLAG 
3523 PLOT LOWER LEFT EASTING 
3524 PLOT LOWER LEFT NORTHING 
3525 SOFTWARE ROTATION POINT EASTING 
3526 SOFTWARE ROTATION POINT NORTHING 
352 7 SOFTWARE ROTATION ANGLE 
3528 SCALE OF PLOT 
3529 SOFTWARE ROTATION POINT X-VALUE 
3530 SOFTWARE ROTATION POINT Y-VALUE 
353 1 GRID MARK SPACING 
3532-3541 LEGEND TITLE (UP TO 40  CHARACTERS) 
3542 Y-POSITION OF ARROW 
3543 HEIGHT OF TRANSPONDER SYMBOL 
3544-3549 NOT USED 
3551-3675 CHANNEL SIDE FLAG ( 5 0 0 )  



ASCII Site File Format 

"SITE. SITE" 
6 BYTES OF NUMBER OF FIVE-LINE-IDENTIFICATION-BLOCKS (16) FOLLOWED BY CARRIAGE 

RETURN 
BLOCKS OF 5 FORTY CHARACTER LINES OF DESCRIPTION (NO. OF BLOCKS IN RECORD 1). 

EACH LINE FOLLOWED BY CARRIAGE RETURN 
6 BYTES OF NUMBER OF CHANNEL COORDINATE INDICES (16) FOLLOWED BY CARRIAGE 

RETURN 
BLOCKS OF CHANNEL COORDINATES (SEE FORMAT BELOW) 
6 BYTES OF NUMBER OF SECTION LINE GENERATION PARAMETER GROUPS TO FOLLOW THEN 

CARRIAGE RETURN 
BLOCKS OF SECTION LINE PARAMETER GROUPS (SEE FORMAT BELOW) 

CHANNEL COORDINATE BLOCK 
56 CHARACTERS OF CHANNEL LEFT EASTING, CH LEFT NORTHING, CH RT EASTING, CH RT 

NORTHING (IN FORM 4E14.7) FOLLOWED BY CARRIAGE RETURN 
56 CHARACTERS OF BASELINE EASTING, B.L. NORTHING, CENTER-LINE EASTING, C.L. 

NORTHING (IN FORM 4E14.9) FOLLOWED BY CARRIAGE RETURN 
47 CHARACTERS OF LEFT RISE, LEFT RUN, PROJECT DEPTH, OVERDEPTH,RT RISE,RT RUN 

(IN FORM 217, 2F13.6, 217) FOLLOWED BY CARRIAGE RETURN 

SECTION LINE PARAMETER GROUPS 

RECTANGULAR METHOD 
6 BYTES OF GROUP TYPE IDENTIFIER ( 1) FOLLOWED BY CARRIAGE RETURN 
56 CHARACTERS OF STATION NUMBER, S ~ N  INCREMENT, EASTING START, NORTHING 

START (IN FORM 4E14.7) FOLLOWED BY CARRIAGE RETURN 
54 CHARACTERS OF EASTING FINISH, NORTHING FINISH, OFFSET, NUMBER OF LINES, 

SECTION INDEX (IN FORM 3314.7, 216) FOLLOWED BY CARRIAGE RETURN 

NONRECTANGULAR METHOD 
6 BYTES OF GROUP TYPE IDENTIFIER ( 2) FOLLOWED BY CARRIAGE RETURN 
56 CHARACTERS OF STATION NUMBER, S ~ N  INCREMENT, EASTING START, NORTHING 

START (IN FORM 4E14.7) FOLLOWED BY CARRIAGE RETURN 
54 CHARACTERS OF EASTING FINISH, NORTHING FINISH, OFFSET, NUMBER OF LINES, 

SECTION INDEX (IN FORM 3E14.7, 216) FOLLOWED BY CARRIAGE RETURN 
56 CHARACTERS OF REFERENCE START EASTING, R.S. NORTHING, REFERENCE FINISH 

EASTING, R.F. NORTHING (IN FORM 4E14.7) FOLLOWED BY CARRIAGE RETURN 

CHANNEL BASED METHOD 
6 BYTES OF GROUP TYPE IDENTIFIER ( 3) FOLLOWED BY CARRIAGE RETURN 
56 CHARACTERS OF STATION NUMBER, S ~ N  INCREMENT, EXTENSION LEFT, EXTENSION 

RIGHT (IN FORM 4E14.7) FOLLOWED BY CARRIAGE RETURN 
26 CHARACTERS OF SECTION INDEX, OFFSET, NUMBER OF LINES (IN FORM 16, E14.7, 

16) FOLLOWED BY CARRIAGE RETURN 



A S C I I  S c r e e n  I m a g e  Index F i l e  F o r m a t  

"SCREEN IMAGES9' 
BLOCKS EF SCREEN DESCRIPTORS 
EOF 

IMAGE DESCRIPTOR BLOCK 
F I L E  NAME AS A CHARACTER STRING (up t o  7 1  characters) FOLLOWED BY CARRIAGE 

RETURN 
6 BYTES O F  WIDTH O F  IMAGE I N  P I X E L S  (16) FOLLOWED BY CARRIAGE RETURN 
6 BYTES OF HEIGHT O F  IMAGE I N  P I X E L S  (16) FOLLOWED BY CARRIAGE RETURN 
6 BYTES OF CARRIAGE SLOT FOR PEN ( 1 6 )  FOLLOWED BY CARRIAGE RETURN 
13 BYTES OF SCALE I N  FREE F I E L D  (F13.0) FOLLOWED BY CARRIAGE RETURN 
13 BYTES OF X-ORIGIN I N  FREE F I E L D  (F13.0) FOLLOWED BY CARRIAGE RETURN 
13 BYTES OF Y-ORIGIN I N  FREE F I E L D  (F13.0) FOLLOWED BY CARRIAGE RETURN 
13 BYTES OF SOFTWARE ROTATION ANGLE I N  FREE F I E L D  (F13.0) FOLLOWED BY CARRIAGE 

RETURN 



A S C I I  P l a n  V i e w  D e s c r i p t i o n  F i l e  F o r m a t  

" S I T E .  PLAN" 
2 BYTES O F  PEN CARRIAGE SLOT FOR CENTER L I N E  ( 1 2 )  FOLLOWED BY CARRIAGE 

RETURN 
2 BYTES OF PEN CARRIAGE SLOT FOR CHANNEL L I N E S  ( 1 2 )  FOLLOWED BY CARRIAGE 

RETURN 
2 BYTES OF PEN CARRIAGE SLOT FOR BASELINE ( 1 2 )  FOLLOWED BY CARRIAGE 

RETURN 
2 BYTES OF PEN CARRIAGE SLOT FOR DEPTHS ( 1 2 )  FOLLOWED BY CARRIAGE 

RETURN 
2 BYTES OF PEN CARRIAGE SLOT FOR LEGEND ( 1 2 )  FOLLOWED BY CARRIAGE 

RETURN 
2 BYTES O F  PEN CARRIAGE SLOT FOR SECTION L I N E S  ( 1 2 )  FOLLOWED BY CARRIAGE 

RETURN 
2 BYTES O F  PEN CARRIAGE SLOT FOR GRID S (12) FOLLOWED BY CAREZIAGE 

RETURN 
2 BYTES O F  PEN CARRIAGE SLOT FOR ARROW ( 1 2 )  FOLLOWED BY CARRIAGE 

RETURN 
2 BYTES O F  PEN CARRIAGE SLOT FOR T W S P O N B E R S  ( 1 2 )  FOLLOWED BY CARRIAGE 

RETURN 
OPTIONAL BLOCKS OF L I N E  INFORMATION ( S E E  FORMAT BELOW) CL,  CH, B L ,  S L  
OPTIONAL BLOCKS O F  LETTER HEIGHT I N P O W T I O N  ( S E E  F O W T  BELOW) DEPTH, GRID,  

S L  
OPTIONAL ARROW BLOCK INFORMATION ( S E E  FORMAT BELOW) 
OPTIONAL LEGEND BLOCK INFORMATION ( S E E  FORMAT BELOW) 
OPTIONAL TRANSPONDER BLOCK INFORMATION ( S E E  FORMAT BELOW) 
14 BYTES O F  PLOT SCALE ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 
1 4  BYTES O F  GRID MARK SEPARATION DISTANCE ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 
4 BYTES O F  HARDWARE ROTATE ANGLE (0,  90, OR -I I N  I 4  FORMAT) FOLLOWED BY 

CARRIAGE RETURN 
E I T H E R  HARDWARE ROTATE BLOCK ( I F  0 OR 90) OR SOFTWARE ROTATE BLOCK ( I F  -1) 

FOLLOWED BY CARRIAGE RETURN 
1 BYTE O F  ALIGN PAPER FLAG ( A l )  FOLLOWED BY CARRIAGE RETURN 
4 BYTES O F  PEN CARRIAGE SLOT FOR CONTOUR (14) FOLLOWED BY CARRIAGE RETURN 
OPTIONAL CONTOUR BLOCK INFORMATION ( S E E  FORMAT BELOW) 

L I N E  BLOCK 
2 BYTES O F  DASH TYPE ( 1 2 )  FOLLOWED BY CARRIAGE RETURN 
OPTIONAL 14 BYTES O F  DASH LENGTH PERCENTAGES ( F 1 4 . 2 )  FOLLOWED BY CAKRIAGE 

RETURN 

LETTER HEIGHT BLOCK 
1 4  BYTES O F  LETTER HEIGHT ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 

ARROW BLOCK 
14 BYTES O F  ARROW LENGTH ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 
I4 BYTES O F  X PAPER P O S I T I O N  ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 
1 4  BYTES O F  Y PAPER P O S I T I O N  ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 

LEGEND BLOCK 
14 BYTES O F  LETTER HEIGHT FOR LEGEND HEADER ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 
14 BYTES O F  LETTER HEIGHT FOR LEGEND ENTRIES ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 



2 BYTES O F  NUMBER OF LEGEND HEADER CHARACTERS ( 1 2 )  FOLLOWED BY CARRIAGE RETURN 
LEGEND HEADER (NUMBER O F  BYTES I N  ABOVE RECORD LONG) FOLLOWED BY CARRIAGE 

RETURN 
2 BYTES O F  REFERENCE CORNER FOR LEGEND (A2)  FOLLOWED BY CARRIAGE RETURN 
1 4  BYTES OF LEGEND REFERENCE X P O S I T I O N  ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 
1 4  BYTES OF LEGEND REFERENCE Y P O S I T I O N  ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 

TRANSPONDER BLOCK 
14 BYTES O F  LETTER HEIGHT ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 
2 BYTES O F  SYMBOL NUMBER ( 1 2 )  FOLLOWED BY CARRIAGE RETURN 

HARDWARE ROTATE BLOCK 
14 BYTES O F  LOWER LEFT EASTING ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE R E T W  
OPTIONAL 14 BYTES O F  LOWER L E F T  NORTHING ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 

SOFTWARE ROTATE BLOCK 
14 BYTES OF ROTATION ANGLE ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 
1 4  BYTES O F  ROTATION POINT EASTING ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 
14  BYTES O F  ROTATION POINT NORTHING ( F 1 4 , 2 )  FOLLOWED BY CARRIAGE RETURN 
14  BYTES O F  ROTATION POINT X-POSITION ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 
14 BYTES O F  ROTATION POINT Y-POSITION ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 

CONTOUR BLOCK 
14  BYTES O F  SHALLOWEST DEPTH TO CONTOUR ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 
14  BYTES O F  DEEPEST DEPTH TO CONTOUR ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE RETURN 
14 BYTES OF LETTER HEIGHT FOR CONTOUR LABEL ( F 1 4 . 2 )  FOLLOWED BY CARRIAGE 

RETURN 
2 BYTES O F  NUMBER OF CONTOUR LEVELS ( 1 2 )  FOLLOWED BY CARRIAGE RETURN 



APPENDIX E: GLOSSARY 



Allowed sideslope - area below channel template sides which is not required to 
be dredged 

Analog style - continuous reading, infinite resolution type device 
Channel template - cross section view of desired channel 
Communication links (radio links) - radio transmission paths and equipment for 
sending data from boat to shore or vice versa 

Concurrent tasks - programs which interleave in time to give the appearance of 
simultaneous operation 

Cross-section line - line used to indicate desired boat survey path across a 
channe l 

Data loggers - storage devices which record gathered data 
Depth chart - a graph of depth versus paper motion (i,e, time) produced by 
some depth sounder systems; it will not be linear with respect to position 
unless boat speed is constant along the desired line 

Depth sounder - electronic depth determining instrument 
Disk drive - rotating magnetic media storage device 
Electronic positioning - gathering of position data using electronic equipment 
Electronic surveying tools (equipment) - electronic equipment used to automate 
gathering of survey data 

Firmware - program stored in read-only memory 
Form - a dialog box on the computer screen used for user-friendly data entry 
FORTRAN ("FORMULA TRANSLATION") - a programming language designed for 
scientists and engineers used extensively by the Corps of Engineers 

Global satellite positioning - positioning method based on three or four 
distances. 

Hydrographic surveys - surveys conducted on water to gather data such as depth 
versus position 

Joystick - device which changes mechanical motion to electronic energy change 
Menu - a list of choices used for user-friendly selection of an option 
Modem ("modulator demodulator") - device which allows digital data to be 
transmitted via telephone or radio links 

On-line - during the data collection period 
Overdepth - area below channel template bottom which is not required to be 
dredged 

Piecewise linear interpolation - method of determining position at a given 
depth's sample time based on the relative time from the depth sampling to the 
positions taken immediately before and after the depth 

Pilot guidance - a left/r%ght gage indicating direction to steer the boat to 
follow a predetermined line 

Prioritized multitasking - a system by which the program assigned the lowest 
ts priority" number that is able to run is selected by the operating system to 
run 



Prism - a circular glass target that reflects light back toward its source 
Profile line - line used to indicate desired boat survey path along a channel 
Quiz character - a method of triggering a device to take a sample and transmit 
it to the computer 

Range-azimuth - positioning method based on a distance and one or more angles 
Range-range - positioning method based on two distances 
Removable cartridge bubble drive - a storage device using plug-in cassettes 
which contain magnetic bubble memory modules 

Section line - line used to indicate desired boat survey path 
Servo-drive - system where a motor turns proportionally to the motion of a 
joystick 

Software package - a program or group of programs designed to perform a 
particular function 

Space diversity - using two transponders at a position to reduce position 
errors due to reflected rather than direct path radio signals 

Spawn - load a program from disk and start it running at a particular priority 
Tablet digitizer - a device for converting a map via manual motion of a 
magnetic coil along the map to computer data 

Tasks - programs which interact with other programs 
Theodolite - surveying instrument used to determine angles and distances 
Tide gages - instruments which measure relative water level 




