MSTIFF

MARINE SONIC TECHNOLOGY, LTD.
IMAGE DATA FILE FORMAT

AUGUST 2011

Marine Sonic Technology, Ltd.
5508 George Washington Memorial Highway
P.O. Box 730, White Marsh, VA 23183-0730






COPYRIGHT NOTICE

The Marine Sonic Technology, Ltd. Image Data Filerrkat and

accompanying documentation are copyrighted by Marisonic

Technology, Ltd. No part of this publication may teproduced, stored in
a retrieval system, or transmitted in any form praby means, electronic,
mechanical, photocopying, recording or otherwisgheut the prior

written permission of:

©Marine Sonic Technology, Ltd. 2011, All Rights Resed

Marine Sonic Technology, Ltd.

5508 George Washington Memorial Highway
P.O. Box 730, White Marsh, VA 23183-0730
(804) 693-9602 or (800) 447-4804

TECHNICAL SUPPORT
Technical support is available via voice, fax, mefnet.

Voice : 804-693-9602
800-447-4804
Fax : 804-693-6785

Web : www.marinesonic.com



(This page left intentionally blank)



1

2

3

Table of Contents

OVERVIEW ...ttt ettt ettt s be e e sba e s s eab e e e et b e s e aree s e saeeessnnes 1
STRUCTURE ...ttt st st e s e s e e e s s sba e s sanbaee s 1
2.1 IMAGE FILE HEADER.....cuuiiitiiieiie e teee e et e et e e e e tbe e et e e e et eeesaneesaseeesaaees 2
2.2 IMAGE FILE DIRECTORY...uituiiitiittiiitieiieeitieetaeesiestesstessaestasesnesenestasstsssneennns 2
FIELDS . ..ottt ettt et e st e ae e e e et e e s aab e e e eabae s saareeeebeeesaneeesnnraeean 3

3.1 ANNOTATION L.ittniiiitiiiiee et et e et e et et e e eat e e s eaesesatasesa e essaneessteesrrnresraneeereans 4.
3.2 ANNOTATIONCOUNT ettt ittt ettt e e e et esa e et e s aeseaeesa s st esaseaesseetaessneeranns 5
3.3 ANNOTATIONZ ettt ieee et et e et e et e et seraa e et e s b s eaa s e s esteesteesanesbnsranees 6..
3.4 ANNOTATIONZCOUNT ..uttieeitieeetteeettteeetsesstterett e seaatsesesneeesttesstneereneesssnnerens 8
3.5 ANNOTATIONS ..ot ittt ettt et ee ettt eeeat e s emneeesst e e eaan e saan e estseresnaessnnneesen Q..
3.6 ANNOTATIONSCOUNT .ttt ieieiiteeet et eieetetaeeaerateesa e sbsraneesntesssraerseesaessneernnns 11
3.7 BINSPERCHANNEL ... ctetiteeitee et e et e e et e e e eesstessebaeeesebaeesabeessba e sebnseestanes 12
3.8 BITSPERBIN ....vutiiitiieiiii ittt e ee e e e et e e e e e e e b e s ebe e e et eeesans 13
3.9 (@001 [ =557 ] (0] N 41
1 0 K O I 0|51 = NES] = 1 VX ] = 15
3.11  CREATORVERSION. ...ctuutitttetttteeettteettieeeettaeeestneeessneeestnresstresstaeereseeresnnesens 16
I 2 B 11 To1 =] 1= T ] N T 17

B T R T 1Ny 10 1Y 1= = = T 18
314 FATHOMETERZ ....iiitiiiii ettt et e et e et e e s emmee e e s st e e eaaa e e saaseeatseeaanaesenneeses 91
3.15  FATHOMETERCOUNT 1ttt ettt ieiee it et tee e e et e e st eessaee st s san s et e sanseansenesnnenes 20
I G T = (15 W] = 2N 21

R TR A A N = 1 @17V N N = PN 22
3,18 LEFTCHANNELZ ..ovtuiiti et ee et e et e et e e e e e eeamat s e eeba e e e st eeean e sebaeessnserenneees 24
3.19  LEFTCHANNELODD ...citiiitiiiiiii et eete et ee st ee st e s e esneesa s s e eaesansesnesaneesbneesnns 26
3.20 MAGNETOMETER....uuiiitueiiteetttt ettt eeetieeesttteesasteesstteeessteasstareestneessnneeestanees 27
3.21 MAGNETOMETERCOUNT ...uitttiittieietteetetiesstteesetneesssaessasanesssneeesneesesnnessnans 28
3.22 MAGNETOMETERPARMS ....uiittiitiitt ettt e itee et seea e e e s sa e s b e et e s e eene et aaenans 29
3.23 MAGNETOMETERPARMSZ .. ittt it eete et et e et e et e st smnsssb e s s eaneeaneasaeeen 30
I R \V N o L= = RPN 31
3.25  MARKERCOUNT citttiiiiit et ee et ee et e e e e e et esbe s s s saeeaa e s s e esasen e sbeetsesbneeannss 32
3,26 MARKERZ ...ttt ittt e et e et e ee e et e et e e et e e e e e et e at e raans 33
3.27  MARKERZCOUNT ..cttiiitieeetie ettt e e ettt eeeteeeett s eesataeessbt e eesstneassteeeestneeraneeestnees 35
BT S T |V Y 2L =1 23 TP 36
3.29  MARKERSCOUNT .. ttiittiiii ettt et e ettt e e e e e s e eae s st s s e eaeeatessa s sbseaeebeeeneees 39
3.30  IMARKERZ ...ttt ettt et e ettt e e e eme e s e e e e e e e b e et e e et e r et rrrs 40
3.31  MARKERZACOUNT ..cuuuiiitieeitiee et e ettt e e etieeee bt eesaaaeee s bt eesstees st eeestneessnneeestnees 43
3,32  MARKERD ...ttt et raan 44
3.33  MARKER S COUNT ..ctuuiiiiieiitieeet e et eeetie e e e bt eesabeessbt e eessan e e s st eeestneesanneaestnees 47
3.34  NAVINFO ..ttt et e e e e e e e e e e s et e e e st e e eeba e e eab e esranas 48

B I 1S T N 7NV 1=l 2T 50

B I I N 7NV 1Tl X TR 52
3.7 NAVINFOD ..ot e et e e e e e et e e e eeeaa e e e ebans 54
3138 NAVINFOD Loeiiiiiii et e e et e e e e b e e e e r e e e e raans 56
3039 NAVINFOB ..uuiiiiiiei e emt et e e et e et s e ab e e b e e e eaeransanaans 58
340 NAVINFOCOUNT cottteeit ettt eeett e et e e ets e e ettt e s era s eeest e seaaeeest s eeanaeessaessrnnaeesen 60
3.41 NAVINTERPOLATIONTIMEOUT .evuuiiitneeitineeeriieeestieeeetneesstnesssnseestnneestnesennnns 61
R = N1 )1\ 1N = T 2 6
343 RIGHTCHANNEL t1uuiitt ettt e et e et e e et e et e e e beesseba e e e b e s sbneseba e eesaneesbneesrnsns 63



344 RIGHTCHANNELZ ..vuiittiiiet et et te e et e et e e s smmeset e ea s ee e s aa e seneeaeaeaeebeeanees 65

3.45  RIGHTCHANNELODD ....tuiiittieiitieeeit e e et eeeet e e st e eesaeessbt e eesteessneeetnieresnneees 67
3.46  SCROLLDIRECTION . .uuuiituieitttiittteeetteeestaeesetneessraessesaeesesnaessrneesstneessrineesrsrees 68
347  SONARDATAINFO. .. ittt e r e e e e e e et e et e s e e et e e aaeasanns 69
3.48 SONARDATAINFOZ ...ouniiiteiiiie ettt e eeeemat e e e et e e e et e rea e eaaaeeens 70
3.49  SONARDATAINFOS .....e ittt et e eeeemat e e e e st e e e et e rea e saaneeens 71
3.50  SONARLINES ..ottt ettt e et e b e et e s e et e s e e e s rab e snaees 3.
3.51  SURVEYPLOTTERIMAGE ...ccvuiitiiii ittt te et eae e et s s e e s e s e sbeeeaneabaas 74
3.52  SURVEYPLOTTERPARMS ..ottt ettt e e et e e et e et eeeat s e e eaa e e eaaneees 75
3.53  SURVEYPLOTTERPARMSZ ...uiiiuiiiiiiiiiie et tee et et e e s semeneaesaneesaeeebaeneeannns 77
3.54  SURVEYPLOTTERPARMSS ..ottt iee et e e e s semeneaesateebaeeeaseneeannns 79
3.55 SURVEYPLOTTERPARMSA .....cottiiiiitiee it ee ettt et e e e et e et e e et e e e aranes 81
3.56  TIMECORRELATION ..uuuitttteitteetsteeetteesatneessteessrseesestnessssneesstesssneeessnneesssanes 83
R Y A IVl 17 = 84
3.58 Y2KTIMECORRELATION ...vuuiittteettteeerineestteeesieessnesesseeessnsesssseeesnneesssaneees 85
FIELDS SORTED BY NUMBER .....oooiiitiiictii ettt 86
4.1 (@823 2y = Nl = 1 1 T 86
4.2 OUT OF DATE FIELDS....u ittt e et e e e e e ea e et e eaneees 87
DEFINITIONS ...ttt ettt ae e e e e e sbae e s s eab e e e s bae s e eaneeeesaneeeans 88
5.1 JULIAN DATE AND TIME ituuiiiiiiiiit it ee et e et e st esesn e s e e s e e s sraeeeaaas 88
52 YEAR 2000COMPLIANT DATE ...ttt e e et e e s e e eas 88
53 LATITUDE AND LONGITUDE VALUES ....ivtiiiiiiieitieitieeieeieeaesaee s snssaneeanes 89
5.4 RANGE CODE.....cuiiiitiiiiiiteee e et e e et e et e e e et e s st e e e bt eesateesatseestieesannaees 90.
(O g =T [ aT=T I LY T Yo [ 90
RANGE MOUE.....cuiiiiiiiiiiii ittt e e s e e e e e e e aaaaaaesaeeeaeeeanes 91
5.5 TIME VARYING GAIN ..ottt eiiee et eeeetie e ettt e eeeabaeesstt s e setaessanseeeanierennneees 92



MSTIFF — MSTL Image Data File Format
August 2011

1 Overview

By default the sonar image data file uses.thsgtextension. The use of this specific
extension facilitates the search of MSTL Sea Scanifta files by the Sea Scan PC
Review application.

This document outlines the basic data file formattfie MSTIFF data files. MSTIFF has
been designed to be a basic data format for thénkl&onic Technology, Ltd. sonar data
image files. A high priority was given to struéhg the data in such a way to minimize
any difficulties for future additions. This formaltows for additions and enhancements to
the data file as the capabilities of the Sea S&mBrease. MSTIFF was designed to be
an extensible data format. The MSTIFF format isleted after the TIFF (Tagged
Interchange File Format) Specification Revision®.8ldus Corporation 1990. Although
TIFFs allow for customization of the format, MSTeaded it was better to use the basic
structure and create our own MSTL specific tagtesnd of trying to fit all of our
proprietary information into the TIFF.

2 Structure

In the MSTIFF, individual fields are identified Wit unique tag. This allows the data
format to be extensible, allowing particular fietdsbe present or absent from the file.

An MSTIFF file begins with an 8-byte “image filedder” that points to an “image file
directory.” The “image file directory” containsformation about the sonar and
navigational data, as well as pointers to the dcigar and navigational data.

Header Directory Entry
0 MSTIFF Id X Tag
2 X+2 Type
4 Offset to IFD X+4 Count
A
6
\l/ X+8 Value Offset

T
IFD \
]

A B Entry Count Y Value
A+2 Directory Entry 0
A+14 Directory Entry 1
A+2+(B-1)*12 Directory Entry B-1

Figure 1 MSTIFF Structure
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2.1 Image File Header

An MSTIFF file begins with an 8-byte image file ldea, containing the following
information:

Bytes0-3: MSTIFF Identifier
The first long word of the file is the MSTIFF idédier. This number in
hexadecimal format i4C 54 53 4D. These four values will appear as
ASCII 'MSTL'" in a binary file. An MSTIFF file does not haveeal
version/revision number. This was a conscioussitatiin keeping with the
philosophy incorporated by the designers of TIFF.

Bytes4-7: Image File Directory Offset
This long word contains the offset (in bytes)u tmage File Directory
(IFD). The directory may be at any location in fite after the headerln
particular, an IFD may follow the actual data itst¥ibes. When reading an
MSTIFF, you must simply follow the pointers, wherahiey may lead.

2.2 Image File Directory

The Image File Directory (IFD) consists of a 2-bgteint of the number of entries. This is
followed by the sequence of 12-byte field entries

Each 12-byte IFD entry has the following format:

Bytes0-1: Tag
The individual Tags are described in the nextisect

Bytes2-3: Type
The data types and their associated lengths aritded as follows:
1=BYTE 8-bit unsigned integer
2= ASCII 8-bit bytes for ASCII; last byte must belln(C-string)
3=SHORT 16-bit (2-byte) unsigned integer
4= LONG 32-bit (4-byte) unsigned integer
5= STRUCT C Structure (defined by Tag)

Bytes4-7: Count
The Count is specified in terms of the data Typm,the total number of
bytes. For example a single 16-bit word (SHORT§ &&ount of 1, not 2.

The value of the Count part of an ASCII field entrgludes the last null
byte. An ASCII string with an ending null bytetie standard definition for
a C-type string. Note that there is no “count bitethe ASCII string such as
there is for Pascal-type strings. The Count phtti@field takes care of this.

Bytes8-11: Value Offset
The Value Offset is the file offset (in bytes)tbé Value of the field. This
file offset may point to anywhere in the file.

If the Value fits into 4 bytes, then the Value @ffss interpreted to contain
the Value instead of the pointing to the Valueth# Value is less than 4
bytes, it is left justified within the 4-byte Val@ffset (i.e. stored in the
lower-numbered bytes). Examine the Type and Cfieldis to determine if
the Value fits into 4 bytes.
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3 Fields

This section describes the fields defined in thesteMSTIFF version. The fields are
sorted by the tag identifier. The documentatianefach field contains the following
information:

Field Name

Tag: unique identifier for this field
Type: field type as described above
N: the expected number of values
Default: default value if there is one
Comments: description about the field

Dependency:  dependent fields

If you are reading the MSTIFF and a specific figltbs not exist, you must assume the
default value.
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3.1 Annotation

Tag:
Type:
N:

Comments:

Dependency:

273 (111h)
STRUCT
Value from AnnotationCount field

This field contains the annotation structuresie Structure declaration in
the C programming language for the Annotation Re¢ar) is as
follows:

struct AnnotationRec { Il ar

}

char strAnno[128]; [/l annotation string

float fLatitude; /[ latitude of annotation

float fLongitude; /I longitude of annotation

short iX; /I horizontal position in Screen Buffer
short iLine; /I vertical line position in Screemnfier
short iLinesToEnd; /I number of lines to end ofegn Buffer

typedef struct AnnotationRec *AnnotationRecPtr, ifotationRecHdl;

Each ar contains six fields.

1.

2-3.

Annotation string [128 byte C string]

This field contains the description string for #wenotation as a
128-byte C string. The description string, inchglihe required
\O' terminator for a C string, cannot be more thad8
characters.

Latitude and Longitude [float] in proprietedormat

These fields contain the latitude and longitudeL)Lof the
annotation. The L/L are stored in a proprietaryrfat. This
format is described in detail later in this section

Horizontal Position [short]

This field contains the horizontal drawing positiad the
annotation in the screen buffer.

Vertical Position [short]

This field contains the vertical drawing positiditioe annotation
in the screen buffer.

Number Lines to End [short]

This field contains the number of lines from thenatations
vertical position to the end of the screen bufféhis value was
used in the data collection application to cleancdations that
had scrolled off the display screen.

AnnotationCount, ScrollDirection
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3.2 AnnotationCount
Tag: 272 (110h)
Type: SHORT
N: 1
Default: 0
Comments: This field contains the number of Annotation Relsothat are included

in the data file.

Dependency: None
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3.3 Annotation2

Tag: 279 (117h)
Type: STRUCT
N: Value from Annotation2Count field
Comments: This field contains the annotation structurefie Structure declaration in
the C programming language for the version 2 ArtimteRecord (ar2)
is as follows:
struct AnnotationRec?2 { Il ar2
DWORD dwSysTime;  // system time stamp
unsigned long ulTime; /I JulianTime: seconds simagnight
unsigned long ulDate; /l JulianDate: YYDDD
char strAnno[128]; // annotation string
float fLatitude; /[ latitude of annotation
float fLongitude; /I longitude of annotation
short iX; I/ horizontal position in Screen Buffer
short iLine; /I vertical line position in Screenfier
short iLinesToEnd; // number of lines to end ofeégn Buffer
h

typedef struct AnnotationRec2 *AnnotationRec2PtArinotationRec2Hdl;

Each ar2 contains nine fields.

1. Timestamp [long word typedef as DWORD]
This field contains the timestamp for the sonarladate that is
associated with the annotation..

2. Julian Time [unsigned long]

This field contains the Julian time for the anniotat This is the
number of seconds since midnight of the sonar liagathat is
associated with the annotation.

3. Julian Date [unsigned long]

This field contains the Julian date for the soraadine that is
associated with the annotation. The format ofdhigan Date is
described in detail later in this section.

4. Annotation string [128 byte C string]

This field contains the description string for #wenotation as a
128-byte C string. The description string, inchglithe required
\O’ terminator for a C string, cannot be more tha28
characters.

5-6.  Latitude and Longitude [float] in proprietdformat

These fields contain the latitude and longitudelL)Lof the
annotation. The L/L are stored in a proprietargrfat. This
format is described in detail later in this section

7. Horizontal Position [short]

This field contains the horizontal drawing positi@f the
annotation in the screen buffer.
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8. Vertical Position [short]

This field contains the vertical drawing positiditioe annotation
in the screen buffer.

9. Number Lines to End [short]

This field contains the number of lines from thenatations
vertical position to the end of the screen bufféhis value was
used in the data collection application to cleancdations that
had scrolled off the display screen.

Dependency:  Annotation2Count, ScrollDirection
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3.4 Annotation2Count

Tag: 278 (116h)

Type: SHORT

N: 1

Default: 0

Comments: This field contains the number of version 2 Araimin Records that are

included in the data file.

Dependency: None



MSTIFF — MSTL Image Data File Format
August 2011

3.5 Annotation3

Tag:

Type:
N:

Comments:

281 (119h)
STRUCT
Value from Annotation3Count field

This field contains the annotation structuresie Structure declaration in
the C programming language for the version 3 ArtimteRecord (ar3)
is as follows:

struct AnnotationRec3 { Il ar3
annotationType atType; /I Annotation type
DWORD dwSysTime; // system time stamp
unsigned long ulTime; /I JulianTime: seconds simé@night
unsigned long ulDate; // JulianDate: YYDDD
char strAnno[128]; // annotation string
float fLatitude; /[ latitude of annotation
float fLongitude; // longitude of annotation
short iX; /' horizontal position in Screen Buffer
short iLine; /[ vertical line position in Screenifiier
short iLinesToENnd; // number of lines to end ofedn Buffer

typedef struct AnnotationRec3 *AnnotationRec3PtArfnotationRec3Hdl;

Each ar3 contains ten fields.

1. Annotation type [integer typedef as annotatigpd]
This field contains the annotation type. This ealmay be
either:
$0001 Image Annotation
$0002 Event Annotation
2. Timestamp [long word typedef as DWORD)]

This field contains the timestamp for the sonaadate that is
associated with the annotation..

3. Julian Time [unsigned long]

This field contains the Julian time for the anniotat This is the
number of seconds since midnight of the sonar liaathat is
associated with the annotation.

4. Julian Date [unsigned long]

This field contains the Julian date for the soraadine that is
associated with the annotation. The format ofdhigan Date is
described in detail later in this section.

5. Annotation string [128 byte C string]

This field contains the description string for tenotation as a
128-byte C string. The description string, inchglihe required
\O' terminator for a C string, cannot be more thad8
characters.
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Dependency:

10

6-7.

10.

Latitude and Longitude [float] in proprietdormat

These fields contain the latitude and longitudeL)Lof the
annotation. The L/L are stored in a proprietargrfat. This
format is described in detail later in this section

Horizontal Position [short]

This field contains the horizontal drawing positiad the
annotation in the screen buffer.

Vertical Position [short]

This field contains the vertical drawing positidintiee annotation
in the screen buffer.

Number Lines to End [short]

This field contains the number of lines from thenatations
vertical position to the end of the screen bufféhis value was
used in the data collection application to cleancgations that
had scrolled off the display screen.

Annotation3Count, ScrollDirection
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3.6 Annotation3Count
Tag: 280 (118h)
Type: SHORT
N: 1
Default: 0
Comments: This field contains the number of version 3 Araimin Records that are

included in the data file.

Dependency: None

11
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3.7 BinsPerChannel

Tag: 260 (104h)

Type: SHORT

N: 1

Default: 512

Comments: Number of sample bins per channels. Number dagzbotal columns in

the sonar data.

Dependency: None

12
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3.8 BitsPerBin
Tag: 258 (102h)
Type: SHORT
N: 1
Default: 8 (with 2 MSB set to 0)
Comments: This tag defines the resolution of the individsamples of the sonar

data. Each “bin” is a sample of the sonar datae Aumber of bits per
bin is the sampling resolution. Each “bin” is &i6intensity value,
stored as 8-bit data with the 2 MSB set to 0.

Dependency: None

13
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3.9 Compression

Tag:
Type:
N:
Default:

Comments:

Dependency:

14

254 (FEh)
SHORT
1

1

Data compression technique. Each of the datgpoession techniques
uses the PKWare Compression Library. The PKWamaession
Library uses thé&liding Window Dictionarynethod of data
compression. The larger the “search window” treatgr the data
compression but the longer the time required.

1= NONE

2= LOW (1024 byte window)

3= MEDIUM (2048 byte window)

4= HIGH (4096 byte window)

None
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3.10Condensedimage

Tag:
Type:
N:

Comments:

Dependency:

255 (FFh)
BYTE
BITMAP structure and 102 x 200 bitmap

The Condensedlmage field is a complex multi-congo field. The
field first contains a Borland C++ BITMAP structur&@he Borland C++
BITMAP structure defines the height, width, colorrhat, and bit values
of a logical bitmap. Note that the bmBits poiritethe BITMAP
structure is not a valid pointer.

The Borland C++ BITMAP structure is defined addais:

typedef struct tagBITMAP { /I bm
short bmType;
short bmWidth;
short bmHeight;
short bmWidthBytes;
BYTE bmPlanes;
BYTE bmBitsPixel;
void FAR* bmBits;

} BITMAP;

The Condensedimage field then contains the bitnfidipe Condensed
image as defined by the preceding BITMAP structure.

Compression

15
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3.11CreatorVersion

Tag: 301 (12Dh)

Type: STRUCT

N: 1

Comments: This field contains the version information abthe application that

created the data file. The structure declaraticthé C programming
language for the Creator Version record (cvr) lbfes:

struct CreatorVersionRec { Il cvr
char cApp;
short sMajorRev;
short sMinorRec;
short sBetaReyv;

}

typedef struct CreatorVersionRec *CreatorVersiorfRec*CreatorVersionRecHdl;
Each cvr contains four fields.

1. Creator Application [char]
This field contains a char that represents thetoregoplication.

‘R’ Sea Scan PC &iew
‘A’ Sea Scan PC (Data Acquisition)

2. Major Rev [short]
This field contains the major version humber.

3. Minor Rev [short]
This field contains the minor version number.

4, Beta Rev [short]

This field contains the beta version number. Tisie will be O
for a release version.

Dependency: None

16
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3.12Description
Tag: 256 (100h)
Type: ASCII
Comments: Description of the sonar data file. For exampta) may want to attach
a general comment to the sonar data that is nobpgpte in the
annotations.

Dependency: None

17
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3.13Fathometer

Tag:
Type:
N:

Comments:

Dependency:

18

287 (11Fh)
STRUCT
Value from FathometerCount field

This field contains the fathometer records. $tmacture declaration in
the C programming language for the Fathometer Rieoris as
follows:

struct FathometerRec { Il fr
DWORD dwTime; /I system Timestamp
float fWaterDepth; /I Water Depth

h
typedef struct FathometerRec * FathometerRecPtFathometerRecHdl;

Each fr contains two fields.

1. Timestamp [long word typedef as DWORD)]

This field contains the timestamp for the incomiiaghometer
information. This is the system time that the detleter
information was received via the serial port frone texternal
device.

2. Water Depth [float]

This field contains the water depth in meters.

FathometerCount
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3.14Fathometer?2

Tag:
Type:
N:

Comments:

Dependency:

296 (128h)
STRUCT
Value from FathometerCount field

This field contains the fathometer records. $tmacture declaration in
the C programming language for the version 2 FagtenRecord (fr2)
is as follows:

struct FathometerRec?2 { I fr2
DWORD dwTime; /I system Timestamp
float fWaterDepth; /I Water Depth
float fAltitude; /I Towfish Altitude

h
typedef struct FathometerRec2 * FathometerRec2PiathometerRec2Hdl;

Each fr2 contains three fields.

1. Timestamp [long word typedef as DWORD]

This field contains the timestamp for the incomiiaghometer
information.  This is the system time that the datleter
information was received via the serial port frone texternal
device.

2. Water Depth [float]

This field contains the total water depth in meter$his is
measured from the water line to the floor.

3. Towfish Altitude [float]

This field contains the towfish altitude in metersThis is
measured from the transducer to the floor.

FathometerCount

19
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3.15FathometerCount

Tag: 286 (11Eh)

Type: SHORT

N: 1

Default: 0

Comments: This field contains the number of Fathometer Reésahat are included

in the data file.

Dependency: None

20
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3.16History

Tag: 257 (101h)

Type: ASCII

Comments: Modification history of the sonar data file. Reds any modifications

that have been made to the original sonar data file

Dependency: None

21
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3.17LeftChannel

Tag: 263 (107h)

Type: BYTE

N: SonarLines x BinsPerChannel

Comments: This field contains the 6-bit sonar data (0-G8)the Left Channel only.

The Left channel data of the sonar record linesdsed contiguously in
the file as a single segment.

Please refer t®.4
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Range Code(p. 90) for more information on the storage schéong¢he
different range codes.

Dependency: Compression, BitsPerBin, SonarLines, BinsPerCali8onarDatalnfo
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3.18LeftChannel2

Tag: 299 (12Bh)
Type: BYTE
N: SonarLines x BinsPerChannel

Comments: This field contains the 8-bit sonar data (0-2fe)the Left Channel only.
The Left channel data of the sonar record linesdsed contiguously in
the file as a single segment.

Please refer t®.4
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Range Code(p. 90) for more information on the storage schéong¢he
different range codes.

Dependency: Compression, BitsPerBin, SonarLines, BinsPerCakr8onarDatalnfo2
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3.19 LeftChannelOdd

Tag:
Type:
N:

Comments:

Dependency:

26

310 (136h)
BYTE
SonarLines x BinsPerChannel

This field contains the odd fields for 8-bit sonlata (0-255) for the left
over data when sampling at 1024 bytes per chaon¢hé Left Channel
only. The Left channel odd data of the sonar rédioes is stored
contiguously in the file as a single segment.

BitsPerBin, SonarLines, BinsPerChannel, Sonaribtia
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3.20Magnetometer

Tag:
Type:
N:

Comments:

Dependency:

289 (121h)
STRUCT
Value from MagnetometerCount field

This field contains the magnetometer recordse Sthucture declaration
in the C programming language for the Magnetoni@emord (magr) is
as follows:

struct MagnetometerRec { /I magr
float fReading; /I Reading
DWORD dwTime; /] system Timestamp
unsigned short  uiAttr; /I reading attributes

I8

typedef struct MagnetometerRec * MagnetometerRetPMagnetometerRecHdl;
Each magr contains three fields.

1. Magnetometer Reading [float]
This field contains the magnetometer reading inrgam

2. Timestamp [long word typedef as DWORD]

This field contains the timestamp for the incomifiaghometer
information.  This is the system time that the datleter
information was received via the serial port frone texternal
device.

3. Reading Attributes [unsigned short]

This field contains the magnetometer reading atteis. This
value may be either:

$0000 None

$0001 Marker

$0002 Annotation
MagnetometerCount
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3.21MagnetometerCount

Tag: 288 (120h)

Type: SHORT

N: 1

Default: 0

Comments: This field contains the number of MagnetometecdRds that are

included in the data file.

Dependency: None
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3.22MagnetometerParms

291 (123h)
STRUCT

Tag:
Type:
N:

Comments:

Dependency:

1

The structure declaration in the C++ programniémgyuage for the
Magnetometer Parameters Record (mpr) is as follows:

struct MagParmsRec { /I mpr
magMode mm; /I Magnetometer Mode
short iScalel,; /l'line scale 1
short iScale2; I line scale 2
BOOL bCentreAmbient; /I Center around ambient flag
float fAmbient; /I Ambient gamma
BOOL bSynchWithSonar; // Synchronize with sonaadag

typedef struct MagParmsRec *MagParmsRecPtr, *MagR&ecHd|;

1.

2-3.

None

Magnetometer Mode [magMode]

This field contains an enum value indicating thegneometer
mode. The magMode enum has been defined as follows

enum magMode {MAG_OFF, MAG_856, MAG_866, MAG_8TAG_880};

Scale values [short]

These fields indicate the gamma scale used in thgnetometer
display window during the data collection.

Center ambient flag [integer typedef as Boolean)]

This Boolean flag indicates that the magnetomegadings are
to be centered on the ambient field for display the
Magnetometer display window.

Ambient [float]

This field contains the ambient magnetic field amgnas.

Synchronize data with sonar [integer typedeéBaslean]

This Boolean flag indicates that the magnetometadings are
to be synchronized in time with the sonar datadisplay in the
Magnetometer display window.
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3.23MagnetometerParms?2

Tag: 303 (12Fh)

Type: STRUCT

N: 1

Comments: The structure declaration in the C++ programniémgyuage for the

version 2 Magnetometer Parameters Record (mpney fellows:

struct MagParmsRecV2 { I/l mpr v2
magMode mm; /I Magnetometer Mode
float fScalel,; /l red line scale
float fScale2; /I blue line scale
BOOL bCentreAmbient; /I Center around ambient flag
float fAmbient; /I Ambient gamma
BOOL bSynchWithSonar; // Synchronize with sonaadag

h
typedef struct MagParmsRecV2 *MagParmsRecV2Ptr, &§larmsRecV2HdI;
1. Magnetometer Mode [magMode]

This field contains an enum value indicating thegneometer
mode. The magMode enum has been defined as follows

enum magMode {MAG_OFF, MAG_856, MAG_866, MAG_S8T8AG_880};

2-3.  Scale values [float]
These fields indicate the gamma scale used in thgnetometer
display window during the data collection.

4. Center ambient flag [integer typedef as Boolean)]

This Boolean flag indicates that the magnetomegadings are
to be centered on the ambient field for display the
Magnetometer display window.

5. Ambient [float]
This field contains the ambient magnetic field argnas.

6. Synchronize data with sonar [integer typedeBaslean]

This Boolean flag indicates that the magnetometadings are
to be synchronized in time with the sonar datadisplay in the
Magnetometer display window.

Dependency: None
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3.24Marker
Tag: 269 (10Dh)
Type: STRUCT
N: Value from MarkerCount field
Comments: This field contains the marker records. Theditrte declaration in the
C programming language for the Marker Record (s18s follows:
struct MarkerRec { I mr
float fLatitude; /I Latitude
float fLongitude; /I Longitude
markerType mtType; /I Marker type
char strld[32]; /I ldentifier string
h
typedef struct MarkerRec *MarkerRecPtr, **MarkerRiett;
Each mr contains four fields.
1-2. Latitude and Longitude [float] in proprietdormat
These fields contain the latitude and longitudelL)Léf the
marker. The L/L are stored in a proprietary formahis format
is described in detail later in this section.
3. Marker type [integer typedef as markerType]
This field contains the marker type. This valueyrba either:
$0001 Waypoint marker (Green Cross)
$0002 Nadir marker (Purple Square)
$0004 Estimated marker (Red Square)
4, Identifier string [32 byte C string]
This field contains the identifier string for thearker as a 32-
byte C string. The identifier string, includingetmequired \0’
terminator for a C string, cannot be more thant®racters.
Dependency: MarkerCount
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3.25MarkerCount

Tag: 268 (10Ch)

Type: SHORT

N: 1

Default: 0

Comments: This field contains the number of Marker Recdiusd are included in
the data file.

Dependency: None
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3.26 Marker2
Tag: 277 (115h)
Type: STRUCT
N: Value from Marker2Count field
Comments: This field contains the marker records. Theditre declaration in the
C programming language for the version 2 MarkerdR&¢mr?2) is as
follows:
struct MarkerRec?2 { /I mr2
markerType mtType; /I Marker type
unsigned short uild; /I unique identifier
char strDataFile[145]; /I pathname to data file
char strDescriptor[32];  // Description string
DWORD dwSysTime; /] system time stamp
unsigned long ulTime; /I JulianTime: seconds simégnight
unsigned long ulDate; /I JulianDate: YYDDD
float fTargetHeight; /I Target Attributes: Height
float fTargetSlantRange; // Slant Range
float fTargetRange; 1 Range
float fTargetlLat; 1 Latitude
float fTargetLong; 1 Longitude
float fTowfishHeight; /I Towfish Attributes: Heigh
float fTowfishLat; I Latitude
float fTowfishLong; 1 Longitude

typedef struct MarkerRec2 *MarkerRec2Ptr, *Markexd2Hdl;
Each mr2 contains fifteen fields.

1. Marker type [integer typedef as markerType]

This field contains the marker type. This valueyrba either:
$0001 Waypoint marker (Green Cross)
$0002 Nadir marker (Purple Square)
$0004 Estimated marker (Red Square)

2. Identifier [unsigned short]

This field contains the unique identifier for theamker. This
identifier is assigned at the time the marker éated and may be
changed by the reader.

3. Data filename string [145 byte C string]

This field contains the pathname (including therfdme) of the
file that contains the sonar data for the markea 4<15-byte C
string. The pathname string, including the requirg0’
terminator for a C string, cannot be more than d4racters.

4, Description string [32 byte C string]

This field contains the description string for tinarker as a 32-
byte C string. The description string, includitng trequired \0’
terminator for a C string, cannot be more thant®racters.

5. Timestamp [long word typedef as DWORD)]
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Dependency:
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10.

11-12.

13.

14-15.

This field contains the timestamp for the sonarladate that is
associated with the marker. If the marker does hote an
associated sonar data line, this field is settimBark the system
time as invalid.

Julian Time [unsigned long]

This field contains the Julian time for the markerhis is the
number of seconds since midnight of the sonar hiaathat is
associated with the marker. If the marker does hate an
associated sonar data line, this field is settio ibark the time as
invalid.

Julian Date [unsigned long]

This field contains the Julian date for the soraadine that is

associated with the marker. If the marker does hate an

associated sonar data line, this field is settimfark the date as
invalid. The format of the Julian Date is desctilie detail later

in this section.

Target Height [float]

This field contains the height of the target asst®el with the
marker in meters. This field is set to —1.0 to kidue height as
invalid.

Target Slant Range [float]

This field contains the slant range of the targetoaiated with
the marker in meters. This field is set to 0.(0tark the slant
range as invalid.

Target Range [float]

This field contains the range of the target assediavith the
marker in meters. This field is set to 0.0 to mtr& range as
invalid.

Target Latitude and Longitude [float] in priegtary format

These fields contain the latitude and longitudé.)lof the target
associated with the marker. The L/L are stored proprietary
format. This format is described in detail latethis section.

Towfish Height [float]

This field contains the height of the towfish fiwetsonar data
line associated with the marker in meters. Thaidfis set to —
1.0 to mark the height as invalid.

Towfish Latitude and Longitude [float] ingmrietary format

These fields contain the latitude and longitudelL)Lof the
towfish for the sonar data line associated withrfegker. The
L/L are stored in a proprietary format. This fotngdescribed
in detail later in this section.

Marker2Count



MSTIFF — MSTL Image Data File Format

August 2011
3.27Marker2Count
Tag: 276 (114h)
Type: SHORT
N: 1
Default: 0
Comments: This field contains the number of version 2 MarRecords that are

included in the data file.

Dependency: None
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3.28Marker3

Tag: 284 (11Ch)
Type: STRUCT
N: Value from Marker3Count field
Comments: This field contains the marker records. Theditre declaration in the
C programming language for the version 3 MarkerdrR&¢mr3) is as
follows:
struct MarkerRec3 { /I mr3
markerType mtType; /I Marker type
unsigned short uild; /I unique identifier
char strDataFile[145];  // pathname to data file
char strDescriptor[32]; // Description string
DWORD dwSysTime; /] system time stamp
unsigned long ulTime; /I JulianTime: seconds simégnight
unsigned long ulDate; /I JulianDate: YYDDD
float fTargetHeight; /I Target Attributes: Height
float fTargetSlantRange; // Slant Range
float fTargetRange; 1 Range
float fTargetLat; 1 Latitude
float fTargetLong; 1 Longitude
float fTowfishHeight; /I Towfish Attributes: Heigh
float fTowfishLat; 1 Latitude
float fTowfishLong; 1 Longitude
float fWaterDepth; /I Water Depth

h#
typedef struct MarkerRec3 *MarkerRec3Ptr, **Marked3Hdl;
Each mr3 contains sixteen fields.

1. Marker type [integer typedef as markerType]
This field contains the marker type. This valueyrba either:

$0001 Waypoint marker (Green Cross)

$0002 Nadir marker (Purple Square)

$0004 Estimated marker (Red Square)

$0008 Magnetometer marker (Red square and black ‘M’

2. Identifier [unsigned short]

This field contains the unique identifier for theamker. This
identifier is assigned at the time the marker éated and may be
changed by the reader.

3. Data filename string [145 byte C string]

This field contains the pathname (including therfdme) of the
file that contains the sonar data for the markea 4<15-byte C
string. The pathname string, including the reqlirg0’
terminator for a C string, cannot be more than d4racters.
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Description string [32 byte C string]

This field contains the description string for tinarker as a 32-
byte C string. The description string, includitng trequired \0’
terminator for a C string, cannot be more than I¥acters.

Timestamp [long word typedef as DWORD)]

This field contains the timestamp for the sonarladate that is
associated with the marker. If the marker does hrote an
associated sonar data line, this field is settimBark the system
time as invalid.

Julian Time [unsigned long]

This field contains the Julian time for the markerhis is the

number of seconds since midnight of the sonar liaathat is

associated with the marker. If the marker does hate an

associated sonar data line, this field is settin ibark the time as
invalid.

Julian Date [unsigned long]

This field contains the Julian date for the soraadine that is

associated with the marker. If the marker does hate an

associated sonar data line, this field is settimfark the date as
invalid. The format of the Julian Date is desctilie detail later

in this section.

Target Height [float]

This field contains the height of the target asstec with the
marker in meters. This field is set to —1.0 to kidue height as
invalid.

Target Slant Range [float]

This field contains the slant range of the targetoaiated with
the marker in meters. This field is set to 0.Ortark the slant
range as invalid.

Target Range [float]

This field contains the range of the target assediavith the
marker in meters. This field is set to 0.0 to mtr& range as
invalid.

Target Latitude and Longitude [float] in priegtary format
These fields contain the latitude and longitudé.)lof the target
associated with the marker. The L/L are stored proprietary
format. This format is described in detail latethis section.
Towfish Height [float]

This field contains the height of the towfish fiwetsonar data
line associated with the marker in meters. Thaddfis set to —
1.0 to mark the height as invalid.

Towfish Latitude and Longitude [float] ingmrietary format
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Dependency:
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These fields contain the latitude and longitudelL)Lof the
towfish for the sonar data line associated withrfegker. The
L/L are stored in a proprietary format. This fotngdescribed
in detail later in this section.

16. Water Depth [float]

This field contains the water depth for the sonatadline
associated with the marker in meters. This fisldat to —1.0 to
mark the depth as invalid.

Marker3Count
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3.29Marker3Count
Tag: 283 (11Bh)
Type: SHORT
N: 1
Default: 0
Comments: This field contains the number of version 3 MarRecords that are

included in the data file.

Dependency: None
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3.30Marker4

Tag: 295 (127h)
Type: STRUCT
N: Value from Marker4Count field
Comments: This field contains the marker records. Theditre declaration in the
C programming language for the version 4 MarkerdRe (mr4) is as
follows:
struct MarkerRec4 { Il mr4
markerType mtType; /I Marker type
unsigned short uild; /I unique identifier
char strDataFile[145];  // pathname to data file
char strDescriptor[32];  // Description string
DWORD dwSysTime; /] system time stamp
unsigned long ulTime; /I JulianTime: seconds simégnight
unsigned long ulDate; /l JulianDate: YYDDD
float fTargetHeight; /I Target Attributes: Height
float fTargetSlantRange; // Slant Range
float fTargetRange; 1 Range
float fTargetlLat; 1 Latitude
float fTargetLong; 1 Longitude
float fTowfishAltitude;  // Towfish Attributes: Aitude
float fNavlLat; /I Navigation: Latitude
float fNavLong; 1 Longitude
BOOL bLaybackIsOn; Il Layback: enable flag
float fLaybackX; 1 X (lateral )layback
float fLaybackY; 1 Y (axial) layback
float fWaterDepth; /I Water Depth

typedef struct MarkerRec4 *MarkerRec4Ptr, **Marked@Hdl;
Each mr4 contains nineteen fields.

1. Marker type [integer typedef as markerType]
This field contains the marker type. This valueyrba either:

$0001 Waypoint marker (Green Cross)

$0002 Nadir marker (Purple Square)

$0004 Estimated marker (Red Square)

$0008 Magnetometer marker (Red square and black ‘M’

2. Identifier [unsigned short]

This field contains the unique identifier for theamker. This
identifier is assigned at the time the marker é&ated and may be
changed by the reader.

3. Data filename string [145 byte C string]

This field contains the pathname (including therfdme) of the
file that contains the sonar data for the markea 4<15-byte C
string. The pathname string, including the requirg0’
terminator for a C string, cannot be more than ddracters.
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Description string [32 byte C string]

This field contains the description string for tinarker as a 32-
byte C string. The description string, includitng trequired \0’
terminator for a C string, cannot be more than l¥acters.

Timestamp [long word typedef as DWORD)]

This field contains the timestamp for the sonarladate that is
associated with the marker. If the marker does hrote an
associated sonar data line, this field is settimBark the system
time as invalid.

Julian Time [unsigned long]

This field contains the Julian time for the markerhis is the

number of seconds since midnight of the sonar liagathat is

associated with the marker. If the marker does hate an

associated sonar data line, this field is settin ibark the time as
invalid.

Julian Date [unsigned long]

This field contains the Julian date for the soraadine that is

associated with the marker. If the marker does hate an

associated sonar data line, this field is settimfark the date as
invalid. The format of the Julian Date is desctilie detail later

in this section.

Target Height [float]

This field contains the height of the target asstecl with the
marker in meters. This field is set to —1.0 to kidue height as
invalid.

Target Slant Range [float]

This field contains the slant range of the targetoaiated with
the marker in meters. This field is set to 0.Ortark the slant
range as invalid.

Target Range [float]

This field contains the range of the target assediavith the
marker in meters. This field is set to 0.0 to mtr& range as
invalid.

Target Latitude and Longitude [float] in prietary format
These fields contain the latitude and longitudé.)lof the target
associated with the marker. The L/L are stored proprietary
format. This format is described in detail latethis section.
Towfish Altitude [float]

This field contains the altitude of the towfish fine sonar data
line associated with the marker in meters. Thatdfis set to a
negative value of -1.0 to mark the altitude as lidva

Survey Latitude and Longitude [float] in prietary format

These fields contain the latitude and longitudelL)Léf the
survey vessel for the sonar data line associatédtive marker.
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16.

17.

18.

19.

The L/L are stored in a proprietary format. Thanat is
described in detail later in this section.

Layback is Enabled[integer typedef as Boolean]

This field contains the Boolean flag indicating thgback state.
If the flag is 0, the layback was disabled at thésition fix.
Otherwise, the layback was enabled at this posftion

Layback — X (Lateral) [float]

This field defines the lateral layback of the tidunser from the
null point of the survey vessel. A negative andifdee value for
the X distance sets the layback to the left andtnigspectively
of the null point of the survey vessel. The layp&cmeasured
in meters.

Layback — Y (Axial) [float]

This field defines the axial layback of the transelufrom the
null point of the survey vessel. A negative andifiee value for
the Y distance sets the layback to the fore andceafiectively of
the null point of the survey vessel. The laybackneasured in
meters.

Water Depth [float]

This field contains the water depth for the sonatadline
associated with the marker in meters. This fieddsét to a
negative value of -1.0 to mark the depth as invalid

Marker4Count
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3.31Marker4Count
Tag: 294 (126h)
Type: SHORT
N: 1
Default: 0
Comments: This field contains the number of version 4 MarRecords that are

included in the data file.

Dependency: None
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3.32Marker5

Tag:
Type:
N:

Comments:

44

307 (133h)
STRUCT
Value from Marker5Count field

This field contains the marker records. Theditre declaration in the
C programming language for the version 5 MarkerdRe (mr5) is as

follows:

struct MarkerRec5 { /I mr5
markerType mtType; /I Marker type
unsigned short uild; /I unique identifier
char strDataFile[145];  // pathname to data file
char strDescriptor[32];  // Description string
DWORD dwSysTime; /] system time stamp
unsigned long ulTime; /I JulianTime: seconds simagnight
unsigned long ulDate; /l JulianDate: YYDDD
float fTargetHeight; /I Target Attributes: Height
float fTargetSlantRange; // Slant Range
float fTargetRange; 1 Range
float fTargetlLat; 1 Latitude
float fTargetLong; 1 Longitude
float fTowfishAltitude;  // Towfish Attributes: Aitude
float fNavlLat; /I Navigation: Latitude
float fNavLong; 1 Longitude
BOOL bLaybackIsOn; Il Layback: enable flag
float fLaybackX; 1 X (lateral )layback
float fLaybackY; 1 Y (axial) layback
float fLaybackLat; I Latitude
float fLaybackLong; 1 Longitude
float fWaterDepth; /I Water Depth

h

typedef struct MarkerRec5 *MarkerRec5Ptr, **MarkedSHdl;

Each mr5 contains twenty-one fields.

1.

Marker type [integer typedef as markerType]
This field contains the marker type. This valueyrba either:
$0001 Waypoint marker (Green Cross)
$0002 Nadir marker (Purple Square)
$0004 Estimated marker (Red Square)
$0008 Magnetometer marker (Red square and black ‘M’
Identifier [unsigned short]

This field contains the unique identifier for theamker. This
identifier is assigned at the time the marker éated and may be
changed by the reader.

Data filename string [145 byte C string]

This field contains the pathname (including therfdme) of the
file that contains the sonar data for the markea 4<15-byte C
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string.  The pathname string, including the reqlirg0’
terminator for a C string, cannot be more than ddd&racters.

Description string [32 byte C string]

This field contains the description string for tinarker as a 32-
byte C string. The description string, includitng trequired \0’
terminator for a C string, cannot be more than l¥acters.

Timestamp [long word typedef as DWORD)]

This field contains the timestamp for the sonarladate that is
associated with the marker. If the marker does hote an
associated sonar data line, this field is settimark the system
time as invalid.

Julian Time [unsigned long]

This field contains the Julian time for the markerhis is the
number of seconds since midnight of the sonar liaathat is
associated with the marker. If the marker does hate an
associated sonar data line, this field is settio ibark the time as
invalid.

Julian Date [unsigned long]

This field contains the Julian date for the soraadine that is

associated with the marker. If the marker does hate an

associated sonar data line, this field is settimfark the date as
invalid. The format of the Julian Date is desctilie detail later

in this section.

Target Height [float]

This field contains the height of the target asstecl with the
marker in meters. This field is set to —1.0 to kidue height as
invalid.

Target Slant Range [float]

This field contains the slant range of the targetoaiated with
the marker in meters. This field is set to 0.Ortark the slant
range as invalid.

Target Range [float]

This field contains the range of the target assediavith the
marker in meters. This field is set to 0.0 to mtr& range as
invalid.

Target Latitude and Longitude [float] in prietary format
These fields contain the latitude and longitudé.)lof the target
associated with the marker. The L/L are stored proprietary
format. This format is described in detail latethis section.
Towfish Altitude [float]

This field contains the altitude of the towfish fine sonar data
line associated with the marker in meters. Thatdfis set to a
negative value of -1.0 to mark the altitude as lidva

Survey Latitude and Longitude [float] in prietary format
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16.

17.

18.

19-20.

21.

These fields contain the latitude and longitudelL)Lof the
survey vessel for the sonar data line associatédtive marker.
The L/L are stored in a proprietary format. Thanfat is
described in detail later in this section.

Layback is Enabled[integer typedef as Boolean]

This field contains the Boolean flag indicating thgback state.
If the flag is O, the layback was disabled at thasition fix.
Otherwise, the layback was enabled at this posftion

Layback — X (Lateral) [float]

This field defines the lateral layback of the tidunser from the
null point of the survey vessel. A negative andifdee value for
the X distance sets the layback to the left antt nigspectively
of the null point of the survey vessel. The laypameasured
in meters.

Layback — Y (Axial) [float]

This field defines the axial layback of the transglufrom the
null point of the survey vessel. A negative andifdee value for
the Y distance sets the layback to the fore andeafiectively of
the null point of the survey vessel. The laybackneasured in
meters.

Layback Latitude and Longitude [float] iroprietary format

These fields contain the latitude and longitudelL)Lof the
layback of the transducer from the null point ot teurvey
vessel. The L/L are stored in a proprietary formahis format
is described in detail later in this section.

Water Depth [float]

This field contains the water depth for the sonatadline
associated with the marker in meters. This fieddsét to a
negative value of -1.0 to mark the depth as invalid

Marker4Count
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3.33Marker5Count
Tag: 306 (132h)
Type: SHORT
N: 1
Default: 0
Comments: This field contains the number of version 5 MarRecords that are

included in the data file.

Dependency: None
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3.34Navinfo

Tag: 267 (10Bh)

Type: STRUCT

N: Value from NavinfoCount field

Comments: This field contains the Navigational Informatiecords. Each record

48

contains the navigational information at an assediaystem time.

The structure declaration in the C programmingjleage for the
Navigation Record (nr) is as follows:

struct NavRec { Il nr
DWORD dwSysTime; /I system timestamp
float fLatitude; /I Latitude (proprietary format)
float fLongitude; /I Longitude (proprietary format
float fSOGKnots; /I speed-over-ground in knots
float fCOG; /I course-over-ground (true)
float fTD1,; /I Loran-C time delay 1 (if avail)
float fTD2; /I Loran-C time delay 2 (if avail)
float fPortStartPtLat; /I Port swath coverage
float fPortStartPtLong;
float fPortEndPtLat;
float fPortEndPtLong;
float fStbdStartPtLat; /I Starboard swath coverage
float fStbdStartPtLong;
float fStbdEndPtLat;
float fStbdEndPtLong;
BOOL bSonarlsActive; /I flag indicating sonar idise

b

typedef struct NavRec *NavRecPtr, **NavRecHd!I;
Each nr contains sixteen fields.

1. Timestamp [long word typedef as DWORD)]

This field contains the timestamp for the incomirayigational
information. This is the system time that the pgatibnal
information was received via the serial port frone texternal
navigational device.

2-3.  Latitude and Longitude [float] in proprietdormat

These fields contain the latitude and longitudeL)Lof the
position fix from the external navigational devic&he L/L are
stored in a proprietary format. This format isaésed in detail
later in this section.

4. Speed-Over-Ground [float]
This field contains the speed-over-ground (SO&riats. The
SOG has a range of 0.0 to 9.9 knots.

5. Course-Over-Ground [float]

This field contains the true course-over-ground @G3O The
COG has a range of 0.0 to 359.9 degrees. 0.0 eedgsedue
north and 90.0 degrees is due east.

6-7. Time delays [float]
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These fields contain the primary and secondary telays used
by a Loran-C to compute the L/L. These valuesoatg valid if
the external navigational device used for navigetio
information was a Loran-C. Otherwise these twirfiere set to
99999.9 to mark the time delays as invalid.

Port Swath Coverage [float]

These fields define the area covered by the poathswn L/L
coordinates. These values are pre-defined in lot duick
drawing by the Sea Scan PC plotter. The Starttlgfines the
beginning of the range and the End point definesethd of the
range. Note that the start point may be some ristédrom the
Towfish location due to a range delay.

Starboard Swath Coverage [float]

These fields define the area covered by the stadbsaath in
L/L coordinates.

Sonar is Active [integer typedef as Boolean]

This field contains the Boolean flag indicating 8wnar state. If
the flag is 0, the sonar was turned OFF at thistipasfix.
Otherwise, sonar was turned ON at this position fix

NavinfoCount
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3.35NaviInfo?2

Tag:
Type:
N:

Comments:

50

275 (113h)
STRUCT
Value from NavinfoCount field

This field contains the Navigational Informatiecords. Each record
contains the navigational information at an assediaystem time.

The structure declaration in the C programmingleage for the version
2 Navigation Record (nr2) is as follows:

struct NavRec2 { /I nr2
DWORD dwSysTime; /I system timestamp
float fLatitude; /I Latitude (proprietary format)
float fLongitude; /I Longitude (proprietary format
float fSOGKnots; /I speed-over-ground in knots
float fCOG; /I course-over-ground (true)
float fTD1,; /I Loran-C time delay 1 (if avail)
float fTD2; /I Loran-C time delay 2 (if avail)
float fDepth; /I Added since Navinfo
float fAltitude; /I Added since Navinfo
float fHeading; /I Added since Navinfo
float fPortStartPtLat; /I Port swath coverage
float fPortStartPtLong;
float fPortEndPtLat;
float fPortEndPtLong;
float fStbdStartPtLat; /I Starboard swath coverage
float fStbdStartPtLong;
float fStbdEndPtLat;
float fStbdEndPtLong;
BOOL bSonarlsActive; /I flag indicating sonar ige

typedef struct NavRec2 *NavRec2Ptr, *NavRec2HdI;

Each nr2 contains nineteen fields.

1.

Timestamp [long word typedef as DWORD)]

This field contains the timestamp for the incomimayigational
information. This is the system time that the gational
information was received via the serial port frone texternal
navigational device.

Latitude and Longitude [float] in proprietdormat

These fields contain the latitude and longitudelL)Lof the
position fix from the external navigational devic&he L/L are
stored in a proprietary format. This format isaésed in detail
later in this section.

Speed-Over-Ground [float]

This field contains the speed-over-ground (SO&jriats. The
SOG has a range of 0.0 to 9.9 knots.

Course-Over-Ground [float]

This field contains the true course-over-ground GJO The
COG has a range of 0.0 to 359.9 degrees. 0.0 elegsedue
north and 90.0 degrees is due east.
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Time delays [float]

These fields contain the primary and secondary telays used
by a Loran-C to compute the L/L. These valuesoatg valid if
the external navigational device used for navigetio
information was a Loran-C. Otherwise these twiifiere set to
99999.9 to mark the time delays as invalid.

Towfish Depth [float]

This field contains the towfish depth. If the depvas not
available this field is set to 99999.9 to mark depth as invalid.

Towfish Altitude [float]

This field contains the towfish altitude. If théitade was not
available this field is set to 99999.9 to mark thiétude as
invalid.

Towfish Heading [float]

This field contains the towfish heading. If theatlimg was not
available this field is set to 99999.9 to mark tmeading as
invalid.

Port Swath Coverage [float]

These fields define the area covered by the poattswn L/L
coordinates. These values are pre-defined in lot duick
drawing by the Sea Scan PC plotter. The Starttplsfines the
beginning of the range and the End point definesethd of the
range. Note that the start point may be some rdistédrom the
Towfish location due to a range delay.

Starboard Swath Coverage [float]

These fields define the area covered by the stadbgaath in
L/L coordinates.

Sonar is Active [integer typedef as Boolean]

This field contains the Boolean flag indicating 8wnar state. If
the flag is 0, the sonar was turned OFF at thistiposfix.
Otherwise, sonar was turned ON at this position fix

NavinfoCount
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3.36 Navinfo3

Tag:
Type:
N:

Comments:

52

282 (11Ah)
STRUCT
Value from NavinfoCount field

This field contains the Navigational Informatiecords. Each record
contains the navigational information at an assediaystem time.

The structure declaration in the C programmingleage for the version
3 Navigation Record (nr3) is as follows:

struct NavRec3 { /I nr3
DWORD dwSysTime; /I system timestamp
float fLatitude; /I Latitude (proprietary format)
float fLongitude; /I Longitude (proprietary format
float fSOGKnots; /I speed-over-ground in knots
float fCOG; /I course-over-ground (true)
float fTD1,; /I Loran-C time delay 1 (if avail)
float fTD2; /I Loran-C time delay 2 (if avail)
float fPortStartPtLat; /I Port swath coverage
float fPortStartPtLong;
float fPortEndPtLat;
float fPortEndPtLong;
float fStbdStartPtLat; /I Starboard swath coverage
float fStbdStartPtLong;
float fStbdEndPtLat;
float fStbdEndPtLong;
BOOL bSonarlsActive; /I flag indicating sonar idise

b

typedef struct NavRec3 *NavRec3Ptr, **NavRec3Hdl;

Each nr3 contains sixteen fields.

1.

2-3.

Timestamp [long word typedef as DWORD)]

This field contains the timestamp for the incomirayigational
information. This is the system time that the pgatibnal
information was received via the serial port frone texternal
navigational device.

Latitude and Longitude [float] in proprietdormat

These fields contain the latitude and longitudeL)Lof the
position fix from the external navigational devic&he L/L are
stored in a proprietary format. This format isaésed in detail
later in this section.

Speed-Over-Ground [float]

This field contains the speed-over-ground (SO&jriats. The
SOG has a range of 0.0 to 9.9 knots.

Course-Over-Ground [float]

This field contains the true course-over-ground G3O The
COG has a range of 0.0 to 359.9 degrees. 0.0 eedgsedue
north and 90.0 degrees is due east.
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Time delays [float]

These fields contain the primary and secondary telays used
by a Loran-C to compute the L/L. These valuesoatg valid if
the external navigational device used for navigetio
information was a Loran-C. Otherwise these twiifiere set to
99999.9 to mark the time delays as invalid.

Port Swath Coverage [float]

These fields define the area covered by the poathswn L/L
coordinates. These values are pre-defined in loit duick
drawing by the Sea Scan PC plotter. The Starttptsfines the
beginning of the range and the End point definesethd of the
range. Note that the start point may be some rdistédrom the
Towfish location due to a range delay.

Starboard Swath Coverage [float]

These fields define the area covered by the stadbsaath in
L/L coordinates.

Sonar is Active [integer typedef as Boolean]

This field contains the Boolean flag indicating $wnar state. If
the flag is 0, the sonar was turned OFF at thistipasfix.
Otherwise, sonar was turned ON at this position fix

NavinfoCount
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3.37Navinfo4

Tag:
Type:
N:

Comments:
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293 (125h)
STRUCT
Value from NavinfoCount field

This field contains the Navigational Informatiecords. Each record
contains the navigational information at an assediaystem time.

The structure declaration in the C programmingleage for the version
4 Navigation Record (nr4) is as follows:

struct NavRec4 { /I nrd4
DWORD dwSysTime; /I system timestamp
float fLatitude; /I Latitude (proprietary format)
float fLongitude; /I Longitude (proprietary format
float fSOGKnots; /I speed-over-ground in knots
float fCOG; /I course-over-ground (true)
float fTD1,; /I Loran-C time delay 1 (if avail)
float fTD2; /I Loran-C time delay 2 (if avail)
float fPortStartPtLat; /I Port swath coverage
float fPortStartPtLong;
float fPortEndPtLat;
float fPortEndPtLong;
float fStbdStartPtLat; /I Starboard swath coverage
float fStbdStartPtLong;
float fStbdEndPtLat;
float fStbdEndPtLong;
BOOL bSonarlsActive; /I flag indicating sonar idise
float fLaybackX; /I Lateral Layback (port/stbd)
float fLaybacky; /I Axial layback (fore/aft)
BOOL bLaybackEnabled; // flag indicating laybaciabled

typedef struct NavRec4 *NavRec4Ptr, *NavRec4HdI;

Each nr4 contains nineteen fields.

1.

Timestamp [long word typedef as DWORD)]

This field contains the timestamp for the incomimayigational
information. This is the system time that the gational
information was received via the serial port frone texternal
navigational device.

Latitude and Longitude [float] in proprietdormat

These fields contain the latitude and longitudelL)Lof the
position fix from the external navigational devic&he L/L are
stored in a proprietary format. This format isaésed in detail
later in this section.

Speed-Over-Ground [float]

This field contains the speed-over-ground (SO&jriats. The
SOG has a range of 0.0 to 9.9 knots.

Course-Over-Ground [float]

This field contains the true course-over-ground GJO The
COG has a range of 0.0 to 359.9 degrees. 0.0 elegsedue
north and 90.0 degrees is due east.
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Time delays [float]

These fields contain the primary and secondary telays used
by a Loran-C to compute the L/L. These valuesoatg valid if
the external navigational device used for navigetio
information was a Loran-C. Otherwise these twiifiere set to
99999.9 to mark the time delays as invalid.

Port Swath Coverage [float]

These fields define the area covered by the poathswn L/L
coordinates. These values are pre-defined in loit duick
drawing by the Sea Scan PC plotter. The Starttptsfines the
beginning of the range and the End point definesethd of the
range. Note that the start point may be some rdistédrom the
Towfish location due to a range delay.

Starboard Swath Coverage [float]

These fields define the area covered by the stadbsaath in
L/L coordinates.

Sonar is Active [integer typedef as Boolean]

This field contains the Boolean flag indicating $wnar state. If
the flag is 0, the sonar was turned OFF at thistipasfix.
Otherwise, sonar was turned ON at this position fix

Layback — X (Lateral) [float]

This field defines the lateral layback of the tidunser from the
null point of the survey vessel. A negative andifiee value for
the X distance sets the layback to the left andtnigspectively
of the null point of the survey vessel. The layp&cmeasured
in meters.

Layback — Y (Axial) [float]

This field defines the axial layback of the transelufrom the
null point of the survey vessel. A negative andifiee value for
the Y distance sets the layback to the fore ancesfiectively of
the null point of the survey vessel. The laybackneasured in
meters.

Layback is Enabled[integer typedef as Boolean]

This field contains the Boolean flag indicating thgback state.
If the flag is 0, the layback was disabled at thésition fix.
Otherwise, the layback was enabled at this posftion

NavinfoCount
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3.38NaviInfo5

Tag:
Type:
N:

Comments:

56

297 (129h)
STRUCT
Value from NavinfoCount field

This field contains the Navigational Informatiecords. Each record
contains the navigational information at an assediaystem time.

The structure declaration in the C programmingleage for the version
5 Navigation Record (nr5) is as follows:

struct NavRec5 { /I nr5
DWORD dwSysTime; /I system timestamp
float fLatitude; /I Latitude (proprietary format)
float fLongitude; /I Longitude (proprietary format
float fSOGKnots; /I speed-over-ground in knots
float fCOG; /I course-over-ground (true)
float fTD1,; /I Loran-C time delay 1 (if avail)
float fTD2; /I Loran-C time delay 2 (if avail)
float fHeading; Il towfish heading in degrees
float fPortStartPtLat; /I Port swath coverage
float fPortStartPtLong;
float fPortEndPtLat;
float fPortEndPtLong;
float fStbdStartPtLat; /I Starboard swath coverage
float fStbdStartPtLong;
float fStbdEndPtLat;
float fStbdEndPtLong;
BOOL bSonarlsActive; /I flag indicating sonar ige
float fLaybackX; /I Lateral Layback (port/stbd)
float fLaybacky; /I Axial layback (fore/aft)
BOOL bLaybackEnabled; // flag indicating laybaciabled
h

typedef struct NavRec5 *NavRec5Ptr, *NavRec5Hd!I;

Each nr5 contains twenty fields.

1.

2-3.

Timestamp [long word typedef as DWORD]

This field contains the timestamp for the incomirayigational
information. This is the system time that the pgatibnal
information was received via the serial port frone texternal
navigational device.

Latitude and Longitude [float] in proprietedormat

These fields contain the latitude and longitudeL)Lof the
position fix from the external navigational devic&he L/L are
stored in a proprietary format. This format isaésed in detail
later in this section.

Speed-Over-Ground [float]

This field contains the speed-over-ground (SOGhriats. The
SOG has a range of 0.0 to 9.9 knots.

Course-Over-Ground [float]

This field contains the true course-over-ground G3O The
COG has a range of 0.0 to 359.9 degrees. 0.0 eedgsedue
north and 90.0 degrees is due east.
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Time delays [float]

These fields contain the primary and secondary telays used
by a Loran-C to compute the L/L. These valuesoatg valid if
the external navigational device used for navigetio
information was a Loran-C. Otherwise these twiifiere set to
99999.9 to mark the time delays as invalid.

Towfish Heading [float]

This field contains the towfish heading. If theatlimg was not
available this field is set to 99999.9 to mark tmeading as
invalid.

Port Swath Coverage [float]

These fields define the area covered by the poattswn L/L
coordinates. These values are pre-defined in lot duick
drawing by the Sea Scan PC plotter. The Starttlgfines the
beginning of the range and the End point definesethd of the
range. Note that the start point may be some ristédrom the
Towfish location due to a range delay.

Starboard Swath Coverage [float]

These fields define the area covered by the stadbsaath in
L/L coordinates.

Sonar is Active [integer typedef as Boolean]

This field contains the Boolean flag indicating 8wnar state. If
the flag is 0, the sonar was turned OFF at thistipasfix.
Otherwise, sonar was turned ON at this position fix

Layback — X (Lateral) [float]

This field defines the lateral layback of the tidunser from the
null point of the survey vessel. A negative andifdee value for
the X distance sets the layback to the left antt nigspectively
of the null point of the survey vessel. The laypameasured
in meters.

Layback — Y (Axial) [float]

This field defines the axial layback of the transglufrom the
null point of the survey vessel. A negative andifdee value for
the Y distance sets the layback to the fore ancesfiectively of
the null point of the survey vessel. The laybackneasured in
meters.

Layback is Enabled[integer typedef as Boolean]

This field contains the Boolean flag indicating thgback state.
If the flag is O, the layback was disabled at th@sition fix.
Otherwise, the layback was enabled at this posftion

NavinfoCount
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3.39NavInfo6

Tag: 308 (134h)

Type: STRUCT

N: Value from NavinfoCount field

Comments: This field contains the Navigational Informatiecords. Each record

contains the navigational information at an assediaystem time.

The structure declaration in the C programmingleage for the version
6 Navigation Record (nr6) is as follows:

struct NavRec6 { /I nré
DWORD dwSysTime; /I system timestamp
float fLatitude; /I Latitude (proprietary format)
float fLongitude; /I Longitude (proprietary format
float fSOGKnots; /I speed-over-ground in knots
float fCOG; /I course-over-ground (true)
float fTD1,; /I Loran-C time delay 1 (if avail)
float fTD2; /I Loran-C time delay 2 (if avail)
float fHeading; Il towfish heading in degrees
float fPortStartPtLat; /I Port swath coverage
float fPortStartPtLong;
float fPortEndPtLat;
float fPortEndPtLong;
float fStbdStartPtLat; /I Starboard swath coverage
float fStbdStartPtLong;
float fStbdEndPtLat;
float fStbdEndPtLong;
BOOL bSonarlsActive; /I flag indicating sonar ige
float fLaybackX; /I Lateral Layback (port/stbd)
float fLaybacky; /I Axial layback (fore/aft)
BOOL bLaybackEnabled; // flag indicating laybaciabled
float finterNavDistance; // distance in metersirprevious fix
b

typedef struct NavRec6 *NavRec6Ptr, **NavRec6Hdl;
Each nr6 contains twenty-one fields.

1. Timestamp [long word typedef as DWORD)]

This field contains the timestamp for the incomimayigational
information. This is the system time that the gational
information was received via the serial port frone texternal
navigational device.

2-3. Latitude and Longitude [float] in proprietdformat

These fields contain the latitude and longitudelL)Lof the
position fix from the external navigational devic&he L/L are
stored in a proprietary format. This format isaésed in detail
later in this section.

4, Speed-Over-Ground [float]
This field contains the speed-over-ground (SO&riats. The
SOG has a range of 0.0 to 9.9 knots.

5. Course-Over-Ground [float]
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This field contains the true course-over-ground GJO The
COG has a range of 0.0 to 359.9 degrees. 0.0 elegsedue
north and 90.0 degrees is due east.

Time delays [float]

These fields contain the primary and secondary telays used
by a Loran-C to compute the L/L. These valuesoatg valid if
the external navigational device used for navigetio
information was a Loran-C. Otherwise these twiifiere set to
99999.9 to mark the time delays as invalid.

Towfish Heading [float]

This field contains the towfish heading. If theatleng was not
available this field is set to 99999.9 to mark theading as
invalid.

Port Swath Coverage [float]

These fields define the area covered by the poathswn L/L
coordinates. These values are pre-defined in loit duick
drawing by the Sea Scan PC plotter. The Starttl@fines the
beginning of the range and the End point definesethd of the
range. Note that the start point may be some rdistédrom the
Towfish location due to a range delay.

Starboard Swath Coverage [float]

These fields define the area covered by the stadbsaath in
L/L coordinates.

Sonar is Active [integer typedef as Boolean]

This field contains the Boolean flag indicating $wnar state. If
the flag is 0, the sonar was turned OFF at thistipasfix.
Otherwise, sonar was turned ON at this position fix

Layback — X (Lateral) & Y (Axial) [float]

These fields define the lateral and axial laybacthe transducer
from the null point of the survey vessel. A negatand positive
value for the X distance sets the layback to tiedad right

respectively of the null point of the survey vess8imilarly, a

negative and positive value for the Y distance gedayback to
the fore and aft respectively of the null pointled survey vessel.
The layback is measured in meters.

Layback is Enabled[integer typedef as Boolean]

This field contains the Boolean flag indicating thgback state.
If the flag is O, the layback was disabled at th@sition fix.
Otherwise, the layback was enabled at this posftion

Inter-Navigation Fix Distance [float]

This field defines the distance from the previoasigation fixe
in meters.

NavinfoCount
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3.40NavinfoCount

Tag: 266 (10Ah)

Type: SHORT

N: 1

Default: 0

Comments: This field contains the number of Navigationdbimation Records that

are included in the data file.

Dependency: None
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3.41NavinterpolationTimeout

Tag: 304 (130h)

Type: LONG

N: 1

Default: 10000

Comments: This field contains the timeout limit for the rigation interpolation

algorithm in milliseconds. The interpolation algom will interpolate
between consecutive navigation data points ifithe tifference
between the two points is less than the timeouteval

Dependency: None
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3.42PingNavinfo

Tag: 274 (112h)

Type: STRUCT

N: SonarLines

Comments: This field contains the navigational informatifam the nadir of each

sonar record line. This field is not provided @aktime by the Sea Scan
PC. It must be calculated in post-processing ligetating the
Navigational Information records with the sonarareclines using the
system timestampThis is a redundant field, but it is provided tdoal
fast lookups for the navigational information ag¢thadir of each ping.

It is useful for applications that need to sealghdonar data based on
ping nadir location and do not want to correlatetvigational
information and sonar data each time.

Use the same structure used for the Navigatiomfless described in
the MSTIFF Navinfo field. However, fTD1 and fTD2ust be set to
99999.9 to mark the time delays as invalid. Initaldl the bDrawSwath
field must be set to TRUE.

Dependency: SonarLines

62



MSTIFF — MSTL Image Data File Format
August 2011

3.43RightChannel

Tag: 264 (108h)
Type: BYTE
N: SonarLines x BinsPerChannel

Comments: This field contains the 6-bit sonar data (0-G8)the Right Channel only.
The Right channel data of the sonar record linesoieed contiguously in
the file as a single segment.

Please refer t®.4
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Range Code(p. 90) for more information on the storage schéonehe
different range codes.

Dependency: Compression, BitsPerBin, SonarLines, BinsPerCaki8onarDatalnfo
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3.44RightChannel2

Tag: 300 (12Ch)
Type: BYTE
N: SonarLines x BinsPerChannel

Comments: This field contains the 8-bit sonar data (0-2ff6)the Right Channel
only. The Right channel data of the sonar recioieklis stored
contiguously in the file as a single segment.

Please refer t®.4
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Range Code(p. 90) for more information on the storage schéonehe
different range codes.

Dependency: Compression, BitsPerBin, SonarLines, BinsPerCakr8onarDatalnfo2
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3.45 RightChannelOdd

Tag: 310 (136h)
Type: BYTE
N: SonarLines x BinsPerChannel

Comments: This field contains the odd fields for 8-bit somiata (0-255) for the left
over data when sampling at 1024 bytes per chann¢hé Right
Channel only. The Right channel odd data of th&asoecord lines is
stored contiguously in the file as a single segment

Dependency: BitsPerBin, SonarLines, BinsPerChannel, Sonarbfia
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3.46ScrollDirection

Tag: 261 (105h)

Type: SHORT

N: 1

Default: 0

Comments: Data scroll direction.

0= Data scrolls UP, thus Left Channel on right siflscreen.
1= Data scrolls DOWN, thus Left Channel on leftesaf screen.

Dependency: None
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3.47 SonarDatalnfo

Tag:

Type:
N:

Comments:

Dependency:

265 (109h)
STRUCT
SonarLines

This field contains the sonar data informationdach line in the sonar
record. Each sonar data line has an associatedtaatture that defines
the sonar data. The structure declaration in tipeo@ramming language
for the Sonar Data Information Record (sdir) isal®ws:

struct SonarDatalnfolRec { /I sdirl

DWORD dwSysTime;  // system timestamp
rngValue rvRangeCode; // range code

short iRangeDelay; // range delay in bins
short iAltitude; // altitude in bins

h
typedef struct SonarDatalnfolRec *SonarDatalnfoFRecé*SonarDatalnfolRecHdl;

Each sdirl contains four fields.

1. Timestamp [long word typedef as DWORD)]
This field contains the timestamp for the sonaadete. This is
the system time that the ping signal was senteaolthwfish.

2. Range code [integer typedef as rngValue]
This field contains the range code for the sonaa tlae. The
range code is described in detail later in thigisec

3. Range delay [integer]
This field contains the range delay, recorded imslds opposed
to meters. To convert the range delay from binsiéters:

Rangé metets

RangeDelay metg= RangeDdla
g o b geDdlay] BinsPerChinne

4, Altitude [integer]

This field contains the altitude, recorded in bir&imilar to the
range delay calculation, to convert the altitudentrbins to
meters:

Rangé metets

Altitudd metey= Altitude b
d 4 de bl BinsPerChannel

SonarLines
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3.48SonarDatalnfo?2

Tag: 292 (124h)

Type: STRUCT

N: SonarLines

Comments: This field contains the sonar data informationdach line in the sonar

record. Each sonar data line has an associatedtadtiture that defines
the sonar data. The structure declaration in tipego@ramming language
for the Sonar Data Information Record (sdir) isal®ws:

struct SonarDatalnfo2Rec { /I sdir2

I8

DWORD dwSysTime;  // system timestamp
rngValue rvRangeCode; // range code
frequency fActive; /I frequency

short iRangeDelay; // range delay in bins
short iAltitude; // altitude in bins

typedef struct SonarDatalnfo2Rec *SonarDatalnfoBRec*SonarDatalnfo2RecHdl;

Each sdir2 contains five fields.

1.

Timestamp [long word typedef as DWORD]

This field contains the timestamp for the sonaadete. This is
the system time that the ping signal was sentdadrthwfish.
Range code [integer typedef as rngValue]

This field contains the range code for the sonda diae. The
range code is described in detail later in thisisec

Frequency [integer typedef as frequency]

This field contains an enum value indicating thexfrency mode.
The frequency enum has been defined as follows:

\enum MSTIFF_FREQUENCY {FREQ 150, FREQ_300, FRE®,60FREQ_1200,
FREQ_UNKNOWN, FREQ_900, FREQ_2400, FREQ_1800};

Range delay [integer]

This field contains the range delay, recorded imslds opposed
to meters. To convert the range delay from binwiéters:

Rangé metets

RangeDelay metg=  RangeDdla
g o b geDdlay] BinsPerChinne

Altitude [integer]

This field contains the altitude, recorded in bir&imilar to the
range delay calculation, to convert the altitudentfrbins to
meters:

Rangé metets

Altitudd metey= Altitude b
4 4 de bl BinsPerChannel

Dependency:  SonarLines
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3.49SonarDatalnfo3
Tag: 298 (12Ah)
Type: STRUCT
N: SonarLines
Comments: This field contains the sonar data informationdach line in the sonar

record. Each sonar data line has an associatedtaditure that defines
the sonar data. The structure declaration in tipeo@ramming language
for the Sonar Data Information Record (sdir) isal®ws:

struct SonarDatalnfo3Rec { /I sdir3
DWORD dwSysTime;  // system timestamp
rngValue rvRangeCode; // range code
frequency fActive; /I frequency
short iRangeDelay; // range delay in bins
short iAltitude; // altitude in bins
LRGainRec Irgr; /I gain settings

typedef struct SonarDatalnfo3Rec *SonarDatalnfo¥Rec*SonarDatalnfo3RecHdl;

Each sdir contains six fields.

1. Timestamp [long word typedef as DWORD]
This field contains the timestamp for the sonaadete. This is
the system time that the ping signal was sentdadrthwfish.

2. Range code [integer typedef as rngValue]
This field contains the range code for the sonda diae. The
range code is described in detail later in thigisec

3. Frequency [integer typedef as frequency]

This field contains an enum value indicating thegfrency mode.
The frequency enum has been defined as follows:

enum MSTIFF_FREQUENCY {FREQ 150, FREQ 300, FREQ,B0BREQ_ 1200,
FREQ_UNKNOWN, FREQ_900, FREQ_2400, FREQ_1800};

4, Range delay [integer]
This field contains the range delay, recorded imslds opposed
to meters. To convert the range delay from binsiéters:

Rang¢ metets

RangeDelay metg=  RangeDdla
g R b geDdlay] BinsPerChinnel

5. Altitude [integer]

This field contains the altitude, recorded in bir&imilar to the
range delay calculation, to convert the altitudentrbins to
meters:

Rangé metets

Altitudd metey= Altitude b
d 4 de bl BinsPerChannel

6. Gain [struct]
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Dependency:

72

This field contains the gain settings for the leftd right
channels. The time-gain compensation curve thapied to
the raw sonar data is derived from this informatidBach gain
setting is an 8-bit value stored as a 16-bit shofihe eight
separate gain settings are applied at the followamges. The
gain structures are defined as follows:

struct GainRec { Il gr

short iGain[NUM_GAINPTS]; // gain
b
typedef struct GainRec *GainRecPtr, *GainRecHdl;

struct LRGainRec { //Irgr
GainRec grLeft; /I Left Channel gain
GainRec grRight; /I Right Channel gain
h
typedef struct LRGainRec *LRGainRecPtr, **LRGainRielt;

Please see sectidn5 for the definition and code samples in C
for conversion of the gain data.

SonarLines
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3.50 SonarLines
Tag: 259 (103h)
Type: SHORT
N: 1
Default: 1000
Comments: Number of sonar lines stored in this data fisumber of vertical rows

in the sonar data.

Dependency: None
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3.51 SurveyPlotterimage

Tag: 271 (10Fh)

Type: BYTE

N: 300 x 200 bitmap

Comments: This field contains the bitmap of the Survey Bint This is only a

bitmap of the Survey plotter. You must read thev8yPlotterParms or
SurveyPlotterParms2 field to determine the boundaordinates.

Dependency:  Compression
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3.52 SurveyPlotterParms

Tag: 270 (10Eh)

Type: STRUCT

N: 1

Comments: The structure declaration in the C++ programniémgyuage for the

Plotter Parameters Record (ppr) is as follows:

struct PlotterParmsRec { Il ppr
float fLL_Lat; /I Lower left Latitude
float fLL_Long; /I Lower left Longitude
float fUR_Lat; /I Upper Right Latitude
float fUR_Long; /I Upper Right Longitude
float fRng_Lat; /I Latitude range
float fRng_Long; /I Longitude range
char strLL_Lat[15]; /I Lower left Latitude string
char strLL_Long[15]; /I Lower left Longitude stgn
char strUR_Lat[15]; /I Upper right Latitude sgin
char strUR_Long[15]; /I Upper right Longitudeist
BOOL bDrawSwath; /I Draw swath flag
BOOL bDrawLines; /I Draw interconnecting linesgfla
float fPrevLatitude; /I Previous Latitude
float fPrevLongitude; /I Previous Longitude
BOOL bCrossDateLine; /I Plotter parameters cldogs

I8

typedef struct PlotterParmsRec *PlotterParmsRe¢fRiptterParmsRecHd|;

Although you will only require the first four fiés to define the Survey
Plotter, all 15 fields of each ppr will be descdbe

1-2.

3-4.

5-6.

7-10.

Lower Left Latitude and Longitude [float]

These fields contain the latitude and longitudd.)lof the lower
left (southwest) corner of the plotter. These e minimum
latitude and longitude values for the plotter. Tl are stored
in a proprietary format. This format is descriliedietalil later in
this section.

Upper Right Latitude and Longitude [float]

These fields contain the latitude and longitudé.)lof the upper
right (northeast) corner of the plotter. These thee maximum
L/L values for the plotter.

Latitude and Longitude Range [float]

These fields contain the range from the lower (sfiuthwest)
corner to the upper right (northeast) corner intude and
longitude (L/L) values. These fields are not regdito define
the coordinates of the plotter.

Lat/Long strings [15 byte C string]

These fields contain the latitude and longitudéngsr for the
lower left and upper right corners of the plottare individual
strings, including the required 0’ terminator far C string,
cannot be more than 15 characters. These fietda@rrequired
to define the coordinates of the plotter.

75



MSTIFF — MSTL Image Data File Format

August 2010

Dependency:
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11-12.

13-14.

15.

None

Draw Swath and Lines [integer typedef as|&amd

These fields contain Boolean flags to set the displarameters.
If the respective values are non-zero the plottidlr dvaw the
swath lines for the sonar data on the plotter ahd t
interconnecting lines between neighboring posifires. These
fields are not required to define the coordinafethe plotter.

Previous Lat/Long [float]

These are reserved fields that do not contain @fioymation but
are used when drawing the plotters. These figlelsiat required
to define the coordinates of the plotter.

Cross Date Line [integer typedef as Boolean]

This field contains a Boolean flag to alert thetfp drawing
routine that the plotter parameters cross the riat@nal date
line. Thus, contrary to convention, the leftmagégt) longitude
will be greater than the rightmost (east) longitude
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3.53 SurveyPlotterParms?2

290 (122h)
STRUCT

Tag:

Type:
N:

Comments:

1

The structure declaration in the C++ programniémgyuage for the
version 2 Plotter Parameters Record (ppr2) is l&sifs:

struct PlotterParmsRec?2 { 1l ppr2
float fLL_Lat; /I Lower left Latitude
float fLL_Long; /I Lower left Longitude
float fUR_Lat; /I Upper Right Latitude
float fUR_Long; /I Upper Right Longitude
float fRng_Lat; /I Latitude range
float fRng_Long; /I Longitude range
char strLL_Lat[15]; /I Lower left Latitude string
char strLL_Long[15]; /I Lower left Longitude stgn
char strUR_Lat[15]; /I Upper right Latitude sgin
char strUR_Long[15]; /I Upper right Longitudeist
BOOL bDrawSwath; /I Draw swath flag
BOOL bDrawLines; /I Draw interconnecting linesgfla
BOOL bDrawDepth; /I Draw depth flag
float fMaxWaterDepth;  // Maximum Water Depth
float fPrevLatitude; /I Previous Latitude
float fPrevLongitude; /I Previous Longitude
BOOL bCrossDateLine; /I Plotter parameters cliogs
b

typedef struct PlotterParmsRec?2 *PlotterParmsRec2MlotterParmsRec2Hdl;

Although you will only require the first four fiés to define the Survey
Plotter, all seventeen fields of each ppr2 willdescribed.

1-2.

3-4.

5-6.

7-10.

Lower Left Latitude and Longitude [float]

These fields contain the latitude and longitudé.)lof the lower
left (southwest) corner of the plotter. These e minimum
latitude and longitude values for the plotter. Tl are stored
in a proprietary format. This format is descriliedietail later in
this section.

Upper Right Latitude and Longitude [float]

These fields contain the latitude and longitudé.)lof the upper
right (northeast) corner of the plotter. These thee maximum
L/L values for the plotter.

Latitude and Longitude Range [float]

These fields contain the range from the lower (sfiuthwest)
corner to the upper right (northeast) corner intude and
longitude (L/L) values. These fields are not regdito define
the coordinates of the plotter.

Lat/Long strings [15 byte C string]

These fields contain the latitude and longitudéngsr for the
lower left and upper right corners of the plottarhe individual
strings, including the required “\O’ terminator far C string,
cannot be more than 15 characters. These fietda@rrequired
to define the coordinates of the plotter.
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11-13.

14.

15-16.

17.

None

Draw Swath, Lines and Depth [integer typedeBoolean]

These fields contain Boolean flags to set the displarameters.
If the respective values are non-zero the plottidlr dvaw the

swath lines for the sonar data on the plotter,itikerconnecting
lines between neighboring position fixes and thptldeusing a
standard depth scale. These fields are not refjtireefine the
coordinates of the plotter.

Maximum Water Depth [float]

This field contains the maximum water depth. TMakie is used
to scale the depth display using the standard d=ygth scale.
Previous Lat/Long [float]

These are reserved fields that do not contain @fioymation but
are used when drawing the plotters. These figlelsat required
to define the coordinates of the plotter.

Cross Date Line [integer typedef as Boolean]

This field contains a Boolean flag to alert thetidp drawing
routine that the plotter parameters cross the nat@nal date
line. Thus, contrary to convention, the leftmasgégt) longitude
will be greater than the rightmost (east) longitude
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3.54 SurveyPlotterParms3

302 (12Eh)
STRUCT

Tag:

Type:
N:

Comments:

1

The structure declaration in the C++ programniémgyuage for the
version 3 Plotter Parameters Record (ppr3) is l&s/fs:

struct PlotterParmsRec3 { Il ppr3
float fLL_Lat; /I Lower left Latitude
float fLL_Long; /I Lower left Longitude
float fUR_Lat; /I Upper Right Latitude
float fUR_Long; /I Upper Right Longitude
float fRng_Lat; /I Latitude range
float fRng_Long; /I Longitude range
char strLL_Lat[15]; /I Lower left Latitude string
char strLL_Long[15]; /I Lower left Longitude stgn
char strUR_Lat[15]; /I Upper right Latitude sgin
char strUR_Long[15]; /I Upper right Longitudeist
BOOL bDrawSwath; /I Draw swath flag
BOOL bDrawLines; /I Draw interconnecting linesgfla
BOOL bDrawDepth; /I Draw depth flag
float fMaxWaterDepth;  // Maximum Water Depth
float fPrevLatitude; /I Previous Latitude
float fPrevLongitude; /I Previous Longitude
BOOL bCrossDateLine; /I Plotter parameters cliogs
BOOL bDrawToPlotter; /I Draw info to Plotter flag

typedef struct PlotterParmsRec3 *PlotterParmsRec3MlotterParmsRec3Hdl;

Although you will only require the first four figs to define the Survey
Plotter, all eighteen fields of each ppr3 will besdribed.

1-2.

3-4.

5-6.

7-10.

Lower Left Latitude and Longitude [float]

These fields contain the latitude and longitudé.)lof the lower
left (southwest) corner of the plotter. These e minimum
latitude and longitude values for the plotter. Tl are stored
in a proprietary format. This format is descritvedetail later in
this section.

Upper Right Latitude and Longitude [float]

These fields contain the latitude and longitudé.)lof the upper
right (northeast) corner of the plotter. These thee maximum
L/L values for the plotter.

Latitude and Longitude Range [float]

These fields contain the range from the lower (stiuthwest)
corner to the upper right (northeast) corner intude and
longitude (L/L) values. These fields are not regdito define
the coordinates of the plotter.

Lat/Long strings [15 byte C string]

These fields contain the latitude and longitudéngsr for the
lower left and upper right corners of the plott@re individual
strings, including the required 0’ terminator far C string,
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Dependency:
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11-13.

14.

15-16.

17.

18.

None

cannot be more than 15 characters. These fietda@rrequired
to define the coordinates of the plotter.

Draw Swath, Lines and Depth [integer typedeBoolean]

These fields contain Boolean flags to set the displarameters.
If the respective values are non-zero the plottidlr dvaw the

swath lines for the sonar data on the plotter,itikerconnecting
lines between neighboring position fixes and thptldeusing a
standard depth scale. These fields are not refjtireefine the
coordinates of the plotter.

Maximum Water Depth [float]

This field contains the maximum water depth. TMakie is used
to scale the depth display using the standard d=yth scale.

Previous Lat/Long [float]

These are reserved fields that do not contain @fioymation but
are used when drawing the plotters. These figlelsat required
to define the coordinates of the plotter.

Cross Date Line [integer typedef as Boolean]

This field contains a Boolean flag to alert thetidp drawing
routine that the plotter parameters cross the nat@nal date
line. Thus, contrary to convention, the leftmaségt) longitude
will be greater than the rightmost (east) longitude

Draw to Plotter [integer typedef as Boolean]

This field contains a Boolean flag to indicate tHeawing
persistency for the plotter. If the value is namez the
navigational information (depending on the Draw 8wand
Lines flags) will be drawn on the plotter. Thielf is used
during the real-time data collection and is notuiszd to define
the coordinates of the plotter.
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3.55 SurveyPlotterParms4

305 (131h)
STRUCT

Tag:

Type:
N:

Comments:

1

The structure declaration in the C++ programniémgyuage for the
version 4 Plotter Parameters Record (ppr4) is l&sifs:

struct PlotterParmsRec4 { Il pprad
float fLL_Lat; /I Lower left Latitude
float fLL_Long; /I Lower left Longitude
float fUR_Lat; /I Upper Right Latitude
float fUR_Long; /I Upper Right Longitude
float fRng_Lat; /I Latitude range
float fRng_Long; /I Longitude range
char strLL_Lat[32]; /I Lower left Latitude string
char strLL_Long[32]; /I Lower left Longitude stgn
char strUR_Lat[32]; /I Upper right Latitude sgin
char strUR_Long[32]; /I Upper right Longitudeist
BOOL bDrawSwath; /I Draw swath flag
BOOL bDrawLines; /I Draw interconnecting linesgfla
BOOL bDrawDepth; /I Draw depth flag
float fMaxWaterDepth;  // Maximum Water Depth
BOOL bDrawCoast; /I Draw WVSFULL.DAT coastline
BOOL bDrawGrid; /I Draw Lat/Long grid lines
float fPrevLatitude; /I Previous Latitude
float fPrevLongitude; /I Previous Longitude
BOOL bCrossDateLine; /I Plotter parameters clogs
BOOL bDrawToPlotter; /I Draw info to Plotter flag

h

typedef struct PlotterParmsRec4 *PlotterParmsRec#MlotterParmsRec4Hdl;

Although you will only require the first four figs to define the Survey
Plotter, all twenty fields are described as follows

1-2.

3-4.

5-6.

7-10.

Lower Left Latitude and Longitude [float]

These fields contain the latitude and longitudé.)lof the lower
left (southwest) corner of the plotter. These e minimum
latitude and longitude values for the plotter. Tl are stored
in a proprietary format. This format is describedetail later in
this section.

Upper Right Latitude and Longitude [float]

These fields contain the latitude and longitudé.)lof the upper
right (northeast) corner of the plotter. These thee maximum
L/L values for the plotter.

Latitude and Longitude Range [float]

These fields contain the range from the lower (stiuthwest)
corner to the upper right (northeast) corner intude and
longitude (L/L) values. These fields are not regdito define
the coordinates of the plotter.

Lat/Long strings [32 byte C string]

These fields contain the latitude and longitudéngsr for the
lower left and upper right corners of the plott@re individual
strings, including the required 0’ terminator far C string,
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11-13.

14.

15-16.

17-18.

19.

20.

None

cannot be more than 32 characters. These fietda@rrequired
to define the coordinates of the plotter.

Draw Swath, Lines and Depth [integer typedeBoolean]

These fields contain Boolean flags to set the displarameters.
If the respective values are non-zero the plottidlr dvaw the

swath lines for the sonar data on the plotter,itikerconnecting
lines between neighboring position fixes and thptldeusing a
standard depth scale. These fields are not refjtirelefine the
coordinates of the plotter.

Maximum Water Depth [float]

This field contains the maximum water depth. TMakie is used
to scale the depth display using the standard d=yth scale.

Draw Coast and Grid [integer typedef as Bao]

These fields contain Boolean flags to set the bexkyl display
parameters. If the respective values are nontherplotter will
draw the coastline from the WVSFULL.DAT coastlirike fand
the Lat/Long grid lines on the plotter. These d&lare not
required to define the coordinates of the plotter.

Previous Lat/Long [float]

These are reserved fields that do not contain @fioymation but
are used when drawing the plotters. These figlelsat required
to define the coordinates of the plotter.

Cross Date Line [integer typedef as Boolean]

This field contains a Boolean flag to alert thetidp drawing
routine that the plotter parameters cross the nat@nal date
line. Thus, contrary to convention, the leftmasgégt) longitude
will be greater than the rightmost (east) longitude

Draw to Plotter [integer typedef as Boolean]

This field contains a Boolean flag to indicate tHeawing
persistency for the plotter. If the value is namez the
navigational information (depending on the Draw 8wand
Lines flags) will be drawn on the plotter. Thielf is used
during the real-time data collection and is notuieed to define
the coordinates of the plotter.
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3.56 TimeCorrelation

Tag:
Type:
N:

Comments:

Dependency:

262 (106h)
STRUCT
1

The Sea Scan PC applications make extensivefule system time as a
timestamp to maintain relative timing between theiming sonar data
lines and the navigational information. The systene is the time
elapsed in milliseconds since Windows was lastesarYou can
correlate the system time with local time by logkat the
TimeCorrelation field. The system time and thedldane (as a

Borland C++ tm structure) were recorded at the sme (within a
millisecond). This data will allow you to deterraia local time for any
system time in the active data file.

This field contains the time correlation structuiiéhe structure
declaration in the C programming language for thmeeCorrelation
Record (tcr) is as follows:

struct TimeCorrelationRec { Il ter
DWORD dwsSystime; /I system time
struct tm tmTime; /I Borland tm structure for time

I8

typedef struct TimeCorrelationRec * TimeCorrelafk@etPtr, ** TimeCorrelationRecHdl;
Each tcr contains two fields.

1. Timestamp [long word typedef as DWORD]
This field contains the timestamp, which is theetiglapsed in
milliseconds since Windows was last started.

2. Borland C++ tm structure [128 byte C string]
This field contains the Borland C++ tm structureatthwas
recorded at the same time as the Timestamp.

The Borland C++ tm structure is defined as follows:

struct tm {
short  tm_sec; /I Seconds
short  tm_min; /I Minutes
short  tm_hour; /I Hour (0--23)
short tm_mday; /I Day of month (1--31)
short  tm_mon; /I Month (0--11)
short tm_year; /I Year (calendar year minus 1900)
short tm_wday; /I Weekday (0--6; Sunday = 0)
short tm_yday; /I Day of year (0--365)
short  tm_isdst; /1 0 if daylight savings time ig imoeffect)
b

None
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3.57 TVGType

Tag:

Type:
N:

Comments.

Dependency:

84

311 (137h)
LONG
1

The Sea Scan PC applications stores type of Tat@ware that it is
controlling in the MSTIFF file so the TVG curve caocurately be
reconstructed. The type of TVG hardware is encaded bit. The
following bits are currently being used:

TVGTYPE_NORMAL = 0x00000000
TVGTYPE_HIGHRES = 0x00000001
TVGTYPE_HIGHSPEED = 0x00000002

These bits can be used in any combination. Famele, Sea Scan PC
hardware that has both High Resolution TVG and Fegked TVG will
be stored as 0x00000003.

Please see sectiéb for the definition and code samples in C for
conversion of the TVG data.

None
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3.58 Y2KTimeCorrelation

Tag:
Type:
N:

Comments:

Dependency:

285 (11Dh)
STRUCT
1

The Sea Scan PC applications make extensivefule system time as a
timestamp to maintain relative timing between theiming sonar data
lines and the navigational information. The systene is the time
elapsed in milliseconds since Windows was lastesfarYou can
correlate the system time with federal governmezarY2000 compliant
date/ time by looking at the Y2KTimeCorrelationldie The system time
and the Year 2000 compliant time were recordetleasame time

(within a millisecond). This data will allow yoo tdetermine a valid
Year 2000 compliant time for any system time indleéve data file.

This field contains the Year 2000 time correlatiructure. The
structure declaration in the C programming langufagé¢he
Y2KTimeCorrelation Record (y2ktcr) is as follows:

struct Y2KTimeCorrelationRec {// y2ktcr

DWORD dwsSystime; /I system time
unsigned long ulDate; /I Y2K Date
unsigned long ulTime; /' Y2K Time

I8

typedef struct Y2KTimeCorrelationRec *Y2KTimeCoatbnRecPtr, **Y2KTimeCorrelationRecHdl;
Each y2ktcr contains three fields.

1. Timestamp [long word typedef as DWORD)]
This field contains the timestamp, which is theetiglapsed in
milliseconds since Windows was last started.

2. Year 2000 compliant date [unsigned long]

This field contains the federal government Y2K-ctieng date
that was recorded at the same time as the Timestaifipe
format of the Y2K Date is described in detail latethis section.

3. Year 2000 compliant time [unsigned long]

This field contains the federal government Y2K-cdiemt time
that was recorded at the same time as the Timestafripe
format of the Y2K Time is described in detail later this
section.

None
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4 Fields Sorted by Number

4.1 Current Fields

Field Decimal Hex Type Number of Values
Compression 254 FE SHORT 1
Condensedimage 255 FF BYTE
Descriptior 25€ 10C ASCII
History 257 101 ASCIl
BitsPerBir 25¢ 10z SHORT 1
SonarLine 25¢ 10¢ SHORT 1
BinsPerChannel 260 104 SHORT 1
ScrollDirectior 261 10t SHORT 1
TimeCorrelatiol 262 106 STRUCT 1
NavinfoCount 266 10A SHORT 1
SurveyPlotterimag 271 10F BYTE 300 x 20(
PingNavinfo 274 112 STRUCT SonarLines
Annotation3Count 280 118 SHORT 1
Annotation! 281 11¢ STRUCT Annotation3Cour
Y2KtimeCorrelation 285 11D STRUCT 1
FathometerCou 28¢€ 11E SHORT 1
MagnetometerCou 28¢ 12C SHORT 1
Magnetometer 289 121 STRUCT MagnetometerCount
Fathometer 29€ 126 STRUCT FathometerCou
SonarDatalnfo 29¢ 12A  STRUCT SonarLine
LeftChannel2 299 12B BYTE SonarLines x BinsPerClehnn
RightChannel 30C 12C BYTE SonarLines x BinsPerChan
CreatorVersio 301 12D STRUCT 1
MagnetometerParms2 303 12F STRUCT 1
NavinterpolationTimeotl 304 13C LONG 1
SurveyPlotterParms4 305 131 STRUCT 1
Marker5Count 306 132 SHORT 1
Markert 307 132 STRUCT Marker5Cour
NavInfo6 308 134 STRUCT NavinfoCount
TVGType 311 137 STRUCT 1
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Field Decimal  Hex Type Number of Values
LeftChannel 263 107 BYTE SonarLines x BinsPerChhanne
RightChanne 264 10¢ BYTE SonarLines x BinsPerChan
SonarDatalnf 26E 10¢ STRUCT SonarLine
Navinfo 267 10B STRUCT NavinfoCount
MarkerCoun 26¢ 10C SHORT 1
Marker 269 10D STRUCT MarkerCount
SurveyPlotterParms 270 10E STRUCT 1
AnnotationCour 272 11C SHORT 1
Annotation 273 111 STRUCT AnnotationCount
NavinfoZ 27¢ 112 STRUCT NavinfoCoun
Marker2Cour 27¢€ 114 SHORT 1
Marker2 277 115 STRUCT Marker2Count
Annotaion2Coun 27¢ 11€ SHORT 1
Annotation: 27¢ 117 STRUCT Annotation2Cour
NavInfo3 282 11A STRUCT NavinfoCount
Marker3Cour 28:¢ 11B SHORT 1
Marker: 284 11C STRUCT Marker3Cour
Fathometer 287 11F STRUCT FathometerCount
SurveyPlotterParm: 29C 12z STRUCT 1
MagnetometerParms 291 123 STRUCT 1
SonarDatalnfo2 292 124 STRUCT SonarLines
Navinfo4 29¢ 128 STRUCT NavinfoCoun
Marker4Count 294 126 SHORT 1
Marker< 29t 127 STRUCT Marker4Cour
NavlInfot 297 12¢ STRUCT NavinfoCoun
SurveyPlotterParms3 302 12E STRUCT 1
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5 Definitions

5.1 Julian Date and Time

The Julian Date is expressed as a five digit ursldang. The first two digits (ten
thousands and thousands) are the last two digttseofear (i.e. 1998 becomes 98xxx).
The last three digits are the day of the year usgitigbased notation (i.e. February 1 is
xx032). To convert the date to Julian Date:

JulianDate= (Year — 1900) * 1000 + DayOfYear

i.e. February 1, 1998 Julian Date = (1998 — 1900) * 1000 + 32
=98 * 1000 + 32
=98032

The Julian Time is expressed as an unsigned |Idhg.time is the number of seconds that
have past since midnight. To convert the timeut@d Time:

JulianTime= (((Hour * 60) + Minutes) * 60) + Seam

i.e. 2:32:45 p.m= Julian Time = (((14 * 60) + 32) * 60) + 45
= 52365

5.2 Year 2000 Compliant Date

The U.S. Federal Government has mandated a Ye&r (X@X) compliance criterion.

This stipulates that all dates must use a YYYYMMHEIDmat, with no exceptions. The
Y2K Date is expressed as an eight digit unsignad.lorhe first four digits are the four
digit year (i.e. 1998 becomes 1998xxxx). The mext digits are the month of the year
using a 1-based notation (i.e. February is xxxx0ZkRe last two digits are the day of the
month using a 1-based notation (i.e. tHds7xxxxxx07. To convert the date to Y2K Date:

Y2KDate= Year * 10000 + Month * 100 + DayOfMonth

i.e. February 1, 1998 Y2K Date = 1998 * 10000 + 2 * 100 + 1
=19980000 + 200 + 1
= 19980201
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5.3 Latitude and Longitude Values

The latitude and longitude (L/L) values are staasdloats. The degrees and decimal
minute values have been converted into decimal tesnuFor example, 1° is 60.0 decimal
minutes. The decimal minutes are made positivéhi®mMNorth and East hemispheres and
negative for the South and West hemispheres.

To convert the float value to degrees and decinialites for Latitude:

LatDegreess MSTLat/600

LatMinutes= MSTLat- (LatDegrees1600)

if MSTLat> 0= N Hemisphere
otherwise= SHemisphere

To convert the float value to degrees and decinialites for Longitude:

LongDegres = MSTLong/600
LongMinutes = MSTLong- (LongDegree [1600)
if MSTLong= 0= E Hemisphere

otherwise= W Hemisphere
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5.4 Range Code

The range code defines the channel and range witthwhe sonar data was collected.
This code is divided into two sections:

Channel Mode

The channel mode designates which of the sonametfawere selected for the sonar data
line. The operator may chose to look at Both ceémrhe Left channel only at double
resolution or the Right channel only also at doubkolution.

The seventh and eighth bits of the 8-bit range cedermine the channel mode. The
channel mode bits may be separated from the otmepanents of the range code by
masking the range code with the hexadecimal val@ $

ChannelMode= RangeCofl&s 0C

Thus the channel mode is defined as:

Channel Mode Bits Channel Mode
01XX XXXX Left Channel Onl
L1OXX XXXX Right Channel Only
00XX XXXX Or 11XX XXXX Both Channels

The data is stored in slightly different ways degieg on the channel mode.

Both Channdls

The data from the left channel is stored sequépniiakhe left channel buffer. For
example, theidata bin from the Interface board for the leftruhel is stored as thé'n
element in the left channel array for the curremizs line. Similarly, the'fidata bin from
the Interface board for the right channel is stasdhe i element in the right channel
array for the current sonar line. There BhesPerChannetlata bins for each channel
stored for each sonar data line, tRéiBinsPerChannetlata bins in total for each sonar
data line.

Left Channel Only

The double resolution data from the left channstésed sequentially in both the left and
right channel buffers. For example, the (Z*djta bin from the Interface board for the
left channel is stored as th8 element in the left channel data storage arrayhfercurrent
sonar line. Then, the (2*n+1)pata bin from the Interface board for the leftruma is
stored as the'helement in the right channel data storage arraghf® current sonar line.
There ar@*BinsPerChannetiata bins for the left channel stored for eaclasadata line.

Right Channel Only

Similar to the Left Channel Only mode, the douldsalution data from the right channel is
stored sequentially in both the right and left arelrbuffers. For example, the (2*hjlata
bin from the Interface board for the right chanisedtored as the'helement in the right
channel data storage array for the current soner [Then, the (2*n+{)data bin from the
Interface board for the right channel is storethas!" element in the left channel data
storage array for the current sonar line. Thee#&BinsPerChannetlata bins for the

right channel stored for each sonar data line.
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Range Mode

The range mode designates the range of the twa sbhaanels. The range is totally
independent of the channel mode.

The first four bits of the 8-bit range code detarenihe range mode. The range mode bits
may be separated from the other components ofttgercode by masking the range code
with the hexadecimal value $0F.

RangeMode= RangeCod&$0 F

Thus the range mode is defined as:

Range Mode Range Mode Range
Bits Decima [meters
0001 1 5
001(C 2 10
0011 3 20
010( 4 50
0101 5 75
0110 6 100
0111 7 15C
100C 8 20C
1001 9 300
1010 10 500
1011 11 30
110 12 40
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5.5 Time Varying Gain

Time varying gain is controlled in the Sea Scansly§tem via a combination of software
and hardware. A total of 8 gain control sliders provided for each channel, one for the
right channel and one for the left channel. Eddhese sliders controls a voltage ramp
that is sent to an amplifier that ultimately incges.its gain over time. The table below is a
list (in compiler #define statements) of Normal iGeanges.

#define RANGE_GAINPTO 2.0
#define RANGE_GAINPT1 4.0
#define RANGE_GAINPT2 8.0
#define RANGE_GAINPT3 16.0
#define RANGE_GAINPT4 32.0
#define RANGE_GAINPTS5 64.0
#define RANGE_GAINPT6 128.0
#define RANGE_GAINPT7 1024.0

Each of these gain points represents the rangehhva particular slider has control.
Each slider can never be less than the previodersliThere can never be a decrease in the
gain ramp. When the gain hardware is setup in ISighed mode the ranges are decreased
by a factor of 4. The following ranges are thailies

#define RANGE_GAINPTO 0.5
#define RANGE_GAINPT1 1.0
#define RANGE_GAINPT2 2.0
#define RANGE_GAINPT3 4.0
#define RANGE_GAINPT4 8.0
#define RANGE_GAINPT5 16.0
#define RANGE_GAINPT6 32.0
#define RANGE_GAINPT6 256.0

For the Normal TVG and High Speed hardware eadeisposition is converted into a
slope value that describes the ramp that the stidetrols. There is one exception. The
first slider (slider 0) does not control a rampdtually sets the initial value of where the
gain curve start.

For example:

To convert the slider 3 from its absolute positiorslope form for the Normal TVG
hardware one would use this equation:

Slopg = (Absolutg — Absolutg) / (RANGE_GAINPF— RANGEGAINP3)

WhereSlopg is the resultant slope valubsolutg is the absolute position value of slider
3, andAbsolutg is the absolute position value of slider 2.

For the High Resolution TVG hardware each slidesitm is not converted into slope

value. The hardware does the slope conversiordiffezence between the previous slider
and the next slider is used instead.
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For example:

To convert the slider 3 from its absolute positiom difference value for the High
Resolution TVG hardware one would use this equation

Difference = (Absolutg — Absolutg)

WhereDifference is the resultant difference valughsolutg is the absolute position value
of slider 3, andAbsolutg is the absolute position value of slider 2.
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