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Knudsen 320BR
Rackmount High Power System for Full Ocean Depth Survey

System Applications
 Precision Hydrographic Surveys
* Pre & Post Dredge
 Scientific Sounding (sediment & sub-bottom)
 Full Ocean Depth Sounding

System Overview
» Simple Architecture
» Software Driven
 Easily Reconfigured & Reprogrammed
» DSP Based
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Knudsen 320BR System Architecture ‘
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Front Panel'

mKNUDSEN

ENGINEERING LIMITED

D121-03178-Rev1



Back Connector Panel.
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Inside The 320BR System‘
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Main Processing Module (I\/IPM)‘
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Signal Processing Module (SPM)

32K X 16
SRAM
ADG00 4TH ORDER ADT7872 INTERFACE
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High Power Transmitter Module

LF 2 KW TRANSMITTER MODULE

Gate Drive —_|
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Dual Frequency Transmitter Back
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Signal Pickup Module .
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Hardware Related Issues.

Common Problems:

Hi Power Transmitter Failure

Probable Causes:

Impedance Mismatch
Waveform Synthesis

Solutions:

Transducer Impedance Measurements
Square Wave Modulation vs PWM
Restricted Frequency Sweep
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New Software Release‘

K KNUDSEN

. . : ENGINEERING LIMITED
Knudsen Engineering Ltd. BB == 3208 Series Echosounder

SounderSuite

comprised of:

EchoControl

Sounder Control via SCSI, Data Recording to file.
PostSurvey

Display & Printing of recorded Sounder data files.

SerialControl
Sounder Configuration and Control via serial port, no data recording.

SerialUpgrade
Sounder Configuration upgrade via serial port.

Hypack MAX DLL
Specialized driver DLL for use with Coastal Oceanographic’s Hypack MAX.
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Software Architecture.

SeriallUpgrade

SerialControl

Ini Setup File

D11-02213-Revt.3

D121-03178-Rev1l

RS5-232
Serial

320 Series
Echosounder

SC3l

Data Logger /
Survey Package

Device Driver DLL

CDE Interdface

EchoControl

Keb binary
data files

PostSurvey

Printer’Recordar

Kea ASCI|
data fila

Sgy SEG-Y
data fila

K

KNUDSEN

ENGINEERING LIMITED



Selected vs. actual

EchoControl Software :

Suunder Suite: EchoControl - 1.01
File Sounder Dizplay Hecording Setup Upgrades  Fis Mark  BlamkcScoreen Help
[All HF LF 5% &% | &7 | 2 || B | N2
Pulze: HF LF & s
Selected: 1.5mz chrp 2hmz chrp
Actual: 08m= chrp .2amz chip 100t
Power: 1 1
Gair:
Mode: AGEC AGLC
Value: 43.0dE 80.0dE: o
Blanking: 8.2 54
Senstivity: 1 1 300
Proceszing Gain: ] 1]
Diraft; 0.00 .00
— Cantrols —HE 1IoR
nitz: Fest s
Saound 491
TVE Herie -39 dB a0.0f
Gate 10
Prirnary HF | - LF
R ange: 100 o bR
Phaze:
Control | ¥
window 0100 e
St at u S Depth Limitz:
bir: 0
. (LERR 12000 0.0t
DI S p | ay Recording: Binary Seg“(
Bz
Drizplay: 90 .07t
Contrast: 0
Mode: Overlayed
100.0f
For Help, press F1 [ | |REC: BSA&  |GPS: unavailable |05 WwindBe 2

File Recording Status/
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EchoControl - Configure Recording Options.

Current File Format

Configure Recording Ophions

— File Maming Mode — File Formatz To Be Record

. = il i W Binam File [KEE)
N ew Fl I e PR S o I‘T‘u:uurName W Compress Binary Data
Namin = W ASCI File [KEA]

g " PC Generated .

. [ Modify A5CH output format
Op t I O n S F"'- Lir-IE # r. Ith"lE'-'\':lr I_ Juiiar'- D-\.:]tE F Tin-IE IF SEG_l.T.I F||E-' [SEl.T.I]
!1_

£ From Hupack File Counter Start VY alue: ID

File Mame Format Example:

Storage Folder: our ame_ 000

D:h

[-c] -

[-d-] B

B |

[-o] |

['h:] :] Cancel ]S

Sample Name Format
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EchoControl - Menu Tree.

E— s e Cr—
[escoris ] [Conros | [Comant | [Sontne | [Wormguns ]
| save c-:lﬁg | | HF L | | Sai‘tingal | [ Ena Linal | | syne Ml}lde |
| Themal Recordar Select | [ LF [ | [ Event Ar!nntsliun | | Gu‘r!ngnIa | | Primary Channel |
[ Exit ! | setp | [ Range S[et,.u_'- | | DEplhsl | | Harl:lc-clp!f | [ pate |
| Bar Check | | Gnnhﬂlslﬂm{us | | sync rm!e |
[ Tmnlﬂrglﬂ-hta | | Tucull:ta.'l | | Event Marks |
[ Tve l | | status Etlar | [ Pingarmlaua |

I

| Check for Soundar I [ 3 Minute Cheack

| ,
| sounder Ping Rate | [ 320 Serial 320 Com Ports |
|
|

Depth Log |

| Upgrades | | Fix mark | | Blankscreen | | Help ; |

[ToetTog | [ deniteion ] Top Level Menu Bar

[ mmal-zelwm | [ Tecn Su!upnrt | Moved From Setup Menu
l p,wram:;g ] | About El:IhncuC»:mt-:uI | Revised

[ Pn:-gramIT X ] N EW

| verity Tx |
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EchoControl - New Controls.

Recorder Options |
_:jiszz}l Made— Euntra;t iid;n:tl » N eW ReC O rd er Set u p O p t i O n S
it Al 2] | € tageron separate from Display Options
" Stacked
o N

O |

The zelected window iz too large For the zelected carner data
output, Fleaze iy one of the following:

NeW War n I n g DI al O g fo r ' Switch Dizplay Modes

{7 Decrease Harge

SEG-Y data display il
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EchoControl - Modified Controls.

: Echozounder M=l E3 Dizplay Settings g
[EARECLL Eaii] - Display Modes — EcholGram Prezentation C
Ranage | | Phaze
OnsOff| OFF Onsoff| OFF —— ¥ Di
10 R e v [Dizplay EchoGram
Gain: 28 = Gain: 128 = :“I ﬂ ~ HED [ oeaia Cancel |
e = rily
v ac W Agc - - N ew De p t h .l I~ Reverse Video Teul |
Power: 1 : Fower: 1 ﬂ ;J\I:-'I'iguanw L . . t A t . . Dverlayed — Owerlays
-30m
Fulze Type: Pulze Type: I m I S C Ive ™ Stacked ™ Heave Indicator
il B it B oo ehip [ AutoPhaze On at al | tl m eS " Scope HF [ Heave Conected Digitized Depth
Proceszing Gain: .F?Dcessing G air: b S " Scope LF ™ Uncomected Digitized Depth
aw. Depth Lirnit:

ﬂ i Pt | i ﬂ ol " Scope Dual

e £ sl emmmeel o I e [ Scroll Display [ Palette Test
Tx Blank: Tx Blank: Mir. Deoth Lirit: & HF Cartiet [ Embedded Grid Text

il 5 e B e " LF Camier

Sensitivity: S erzitivity: ﬂ T

ﬂ aff = oK Close

= New

Carrier (SEG-Y)
data display option

320 Com1 Setup

Baud Rate: |19200

Farity: I MHone

[ratasStop Bits: IE data /1 stop :_I

Device: INDHE j

I Locpth Datato o3 New Layout for COM Setup

[GKNUDSEN
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EchoControl - Changes Requested By Users‘

All controls that have a direct bearing on sounding performance
In one location

 Moved all relevant controls under the main menu item “Sounder”
All control settings displayed clearly in front of the user

» Added Controls Status display bar that can be toggled on & off

Indication of File Recording

» Added recording indicators to Controls Status display &
Application Status Bar

More data parameters recorded to SEG-Y file

» Used additional fields in standard header such as GPS
» Option to Record extra KEL data in unused bytes in the trace header

KNUDSEN
D121-03178-Rev1 [G ENGINEERING LIMITED



EchoControl - Underused / Misused Controls‘

* Tracking Gate Width
* Processing Gain

e Tx Blank

 Min / Max Depths

e TVG

e Sensitivity
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PostSurvey‘ Open Multiple Datg Sets At Once

25 SounderSuite: PostSurvey - 1.01 - 005_conD

Eile “Wiew Window Help

Low Frequency

High Frequency

NeW " s
Dialog _ =
Sidebar

3z

o o
o (m]
_____________________ | R .| | O S S VROV SOOI, ST S ——— - | ]
o [l
b= 2
i 1500m =
Kl 3
Far Help Press F1 % |05 Wind8ze |

New & Improved Status Bar

D121-03178-Rev1l

[GKNUDSEN

ENGINEERING LIMITED




PostSurvey - New Features.

Conversion Utility

 converts entire data sets to new KEL format
* larger file sizes means fewer files to load

View Multiple Data Sets At Once

* load multiple data for side by side comparison

Scrolling Data Sets

e entire line set is loaded
« scroll through entire line set

Support For All Windows Printers

KNUDSEN
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SerialControl & SerialUpgrade

H[=1E3

Help

#+ SerialControl - 3.00
File

SHEE 28
——— Serial Wility Activity Me g

“iew Operational Com Portz  Depth Logging  Setup  Upgrades

Communications link was successfully established.
GetPkelD0 returned: SPKEL00,02000,4.69,00000,0.00, 3.5, 12 ,0100E006.
The data setup in the echosounder was successfully read.

320 Echosounder Response Messages

Knudsen Engineering Limited

KEL 320 Series Echosounder

Software #: D40-02000 VYersion 4.69

Setup Compilation Flags: 0100 E0OGh

Power-Up Error Flags: 0000h  PS:00h DS:00h
This program is running from SRAM.

Type '[?' for command summary.

T

For Help, press F1

Serial Upgrade

 Serial interface only

» Used for upgrades only

» Supports upgrading 320M printers

Serial Control

 Serial interface only

* Provides access to all the same
controls as Echo Control (if enabled)
e Saves / Restores sounder control
settings

r'} Senallpgrade - 3.00 =]

File PCPort Upgrades Help
Upgrade Utility Activity Messages

Communications link was successfully established.

Processor responded successfully to handshake request.
320 Echosounder Response Messages

Knudsen Engineering Limited

KEL 320 Series Echosounder

Software #: D40-02000 Version 4.69

Setup Compilation Flags: 0100 E00Gh

Power-Up Error Flags: 0000h PS:00h DS:00h

This program is running from SRAM.

Type "1?" for command summary.

For Help, press F1 [ [NUM | i

KNUDSEN
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Upcoming Software Features.

EchoControl

* Network Capability

o XTF File Format Recording

« Waterfall Display

« Simplified user interface with more “hot key” definitions
« TCP/IP protocol for third party data logging applications

PostSurvey

« SEG-Y File Format Support

e XTF File Format Support

e Digital Depth Trace Windows

» “Oscilloscope” trace graph for individual pings with
stop / forward / reverse controls

o Zoom Capabilities

KNUDSEN
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Software Related Issues.

Problems:

» Autophasing

» Bottom Tracking

* Reacquisition in Autophase Mode
e Interface to EPC Printers

Solutions:

* Revised algorithms

 Tightened tracking gate algorithms

* Reworked EPC interface handling

» Sea trials aboard the following to test and improve algorithms

* Moss Landing’s PT. SUR
* NOAA’'s KA'IMIMOANA
» Woods Hole RV KNORR

KNUDSEN
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Chirp & Correlation Processing.

Low Frequency Channel (3.5 kHz)

Chirp: 2500 Hz to 5500 Hz
Df: 3000 Hz
Pulse Lengths: 0.25msto 24 ms

High Frequency Channel (12 kHz)

Chirp: 10,500 Hz to 13,500 Hz
Df: 3000 Hz
Pulse Lengths: 0.25 msto 24 ms

KNUDSEN
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Advantages of Correlation Processing
J

1) Pulse Compression:

t = 1/Df

2) Improved Signal to Noise:

DSNR =10log TDf dB

KNUDSEN
D121-03178-Rev1 [G ENGINEERING LIMITED



D:\Projects\S5PM Debug Stuff\Carrier Data Samples\Spm003_5 Chp Haw.zqgy

] & Enhanced MetaFile

= " Bitmap

[ No Backagroune

I 3D View

Copy

Frint I

Trace # 1

[eProject21VSPM Debug StutfiCarrier Data Samples\Spmd03_S_Chp_ Rawe sgy Trodd

ettt m St Ll it B ke r---rT
1 1 1 1 | 1
1 1 1 1 1 1
1 1 1 1 1 1
R I A R il ] I -——
1 1 1 1 i 1
1 1 1 1 1 1
1 1 1 1 1 1

1
1
1

)
.
T

[E] 1{1%51 1]

064 0087

002 0023 0026 00258 0031 0033 0036 0035 0041 0044 0046 0045 0031 0054 0036 0.0

1
h n
-+ -+
1 1
1 1 T T
1 1 1 T
B
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
T R e A
1 1 1 1
1 1 1 1
1 1 1 1
TS iy Kl
1 1 1 1
1 1 1 1
1 1 1 1
T i T e B R R B |
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
S TN T | )
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1 oo
1 1 1 1 1 -_—
FET T A i T T 1 I i T i 1 I i [ i 1Te
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [N =]
1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1
1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 | 1 1 ﬁ
T T T T S S S e e S e S e R O pi e s M It il il il Bl bE p=]
1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 _D.
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 [N L
e L e T e e B R el T B =
1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 _D.
1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
._.|||._.|||L||||_||||_r|||._.|||._.|||L||||_||||r|||r|||._|||L||||_||||_||||._.|||L||||_|m.
1 1 1 1 1 [ | 1 1 l 1 1 [ 1 1 [ 1 1l a
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 N
1 1 1 1 1 ] 1 1 1 1 1 | 1 1 1 | 1 L =
P T T T TR T T T R T e T T SRR R L E T R b .
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [N =]
1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1
1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 | 1 1 m
T T T T S S S e e S S (e R R p e s M It il Rl -l Rl =]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [N =
1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1
1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 [ S
e e e i L B T e e il T S I |L-|m
1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 _D.
1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
! ! ! ! ! ! ! ! otk ! I I ! ! ! ! !
T T T T T T T T T T T T T T T T T T =
=2 =2 = =2 =2 = = =2 = = =2 = = =2 = = = =
=2 =2 = = = = = =2 = =2 = = = = = [ [,
(=} Ly = L (=} ul = Ly 5 (= ul = 'R = ul = L
= m B W e = = 8F B m o ® ow
sapnydwy

Time (zec)

KNUDSEN
ENGINEERING LIMITED

K

-03178-Rev1

D121



IZII
o
3
0
o
=3
0
o
g
0
02
0
oz
3
0
o
B
] -
oz -
8 T
1] -
03 -
1 T
0
03
3
0
03
5
0
03
g
01 044
0
04
4
0
04
B
0
04
9
0
s
1
0
s
4
0
05
15
0
05
9
0
05
1
0
05
4
0

06
7

0
o0
3
1]
FrRaga
s
EI T
1

T
L 1
=l T
_||_
1 -! "
ke
ﬂuun ; 5 T
_||_ "||" T
I ik i
| I ] _||_ T
= 1 _||h ; "| 1
- 1 - ! ==L T
_ b 1 e ! = n
: =t ! a- | - ! T
- ; R ! e i i 1
||_ f - 1 = I gl T
v 1 _||_ I ! " = '
_||" ; L 1 _||_ : il T
I _ = 1 | |_ ! -- I i !
= 1 _|L i e 1 _|_ ! i
-= ! i 1 ! o - | -
_|_ = s 1 = - I
I - ! - 1 !
i =] = : ' ! 5 |_
- T _||_ ! =5 ' e I =o ! T
e e 1 i} 1 a i _I_ 1 ot 1
i T _||_ ! =i 1 -= ! -4 1
-- | 4 ! |_ ! o ||_
_ ks 1T ! ! 1 | 4- Sl T
- ! gl 1 =1L ! _||_ I _ i ]
|"| " b T " N ] 1 l -L "
- | =5 ! = _||_ 2 1 R
! |"| : - - _||" 1 a i ! i "
I : i 1 -k ) i | b B | it _
. ! o 1 T : _|_ 1 | = ! i )
34 1 __ | sl L 4- x n r- 1 _|_ i
5 .
[} L ! I 1 1 o I -l ez - 1 r- _||_ T
= = ! _||. 1 T ! A T =k _||_ ! = . = |
-L ! = _||_ ! - + ! = =l T
= I |_ 1 ! . 1 1 15
= _|_ 5 1 _||_ : el e | ! il i L= |
S I 2l _ ol 1 ! - G = =< 1 = [ i 1 ks [
uvul. - ! _llh Sk I I : 1 - e = ! _||_ ! al ! _|_
T ] 1 = ! e | _||“ ! T - : =4 i = 1 _||_ . i T
_||_ : |L_ 1 et [ S T 1 i ! _||_ 1 T- ! _|_ T
n_._ | =i I 2 _|_ I = =it i - i o i i
= ot I ! = I 4= 4 ! |_ | ]
) - ! _|_ | - L ! - ! i - iz = 1 _||_ " 4 | ﬂl_ _||_ T
| et [ |"| 0 e ] _||. ; = i el 1 1o ! _||_ i b ! 2 :
o T " | = _ = " _--_ = _--" "--_ | e | "--_ | =i "
g " "--" T L P _ -
= ||_ ! |h i i 1 _||“ ; = ; e I e ot 1 _| i _||_ | nek T T
= e 1 B, | i 1 = ; ; T- _|" ; =55 i _||" | i) HE
=5 _||_ ! 4 i _||_ ! | . i e 1 T Fe; P | I i ; o 1
5] 1 - ! ! = 1 ! = -
- ! 7 g ! - - A 1 = - | L ! | _ir
[ - | _|_ ! 7 i 1 it - . et | = _|_ _Inh 1
o - = ! T =) ! 1 i - _||_ i i _ |
= I = ! ! ) T ! = 1 1 B |_ 3
m. _|_ J |_ 1 r ! _||_ = ; _||_ ! = 3 i 1 _|_ ) + 1
£ ! ] | sy _||_ i oy |.“ : o n - - L _ n L ] _| ;
] I 1 _||_ ! o | - ! [ ol _|_ 1 ot _||_ _|_ .
roreery . o | r ! _|_ | ol i " | -k . _||_ | B . . | T
- ..M - . _||_ ! -5 N - - 1 e l 7o ! _||_ | i ! _||_ | |_ _.
& o =5 ! ) i | ! -9 3 i R ' - ! Fos | 4 T i §
_ 2 e ! R i 4- = 4 1 - 5 | il I ; s |
w o _ _|_ - | - 5 = = _|_ ! L | _|_ - | i
i ] - h iy 1 e : _|_ | . | |_ ! - f _ ] o ] 1 1
m = ik \ = 1 bk ; = 1 i I oo ! _|_ | ok _ I 4 _||_ t
g = _--_ I -4- ! _-_ 1 i |-" : g \ 2 " _-u_ _--_- ! T 1
D__LI| m I - I _||_ f ik I e | _|| i A 1 _||_ _||. | 1|_ _||_ | _r
= fu = i i l ! _|_ i . i 1 e H a | . 1
(] ] 5 3 1 ni ! e | - ! - ! T _||_ o I | 1 i
= G i _-__ . A i _-__ 50 Lo - -t !
5_ 2 : =i 1= ! _|_ 1 E 1 ] | -r _||_ ) .. il ! To 1
- = = i = 1 I =4 = Bl i I 1 | i [ | r
2 5 L - i | B - : Lo | : 5 | el ! o _|_ I
...J_ o B i [ = T- I - | _ i ek 1 it L= | boSs i i i
o = = 1 - ] i - I ! i ] = A | i
= =1 - | et i T | o i i ) R i
o 5 [if] |_ I _ h _||_ | n ! =) I ol ! - _|_ oy |
ump =] I = 1 2 ! N 1 i 1 |_ ! : ' ! ! |_ = ) | :
E nam = L 1 - ; _||_ 1 o : - | : 5 i ﬂl_ _|_ i L ] _||_ i |_.
D.Em_H_ o |_ it T ! - - # - o 1 S +- | _|_ i | +
i o - ; N 1 - : | ' L _|_ 1 ! 2 0 2 ! o 1 B !
\.r,a = % Lwal — s P Lo Ee o _ E-E a _ st - I
" ._..,.,.N ] _t | g I _ ! 1 e ! 2 i " b . el | s L B ; o
= 5[ " _||_ ) |_ " R 1 1~ 4 -- 2 " _|_ _||" " T ! _||L_ " o
[ L _“_DI.._, - 1 J= " “.ll_ _||“ " |.“.| = 4 =) 0 -i- 1 _||_ _||_| I - ! T
E pus _||_ s i o 1 o T o | e Lz 0 _||_ i i _|_ i i
-] = 1 = J o _|_ ! .“ 1 3 ! ] |_ | -L ! = ! | ek ! &l ] o 1
1] & - 1 _||_ ! e 1 = S 1 2 _|_ _|_ - h _||_ i
3 = P ﬂun _||_ ; L | _|_ 4 -4 - ! _||_ . -1 1 o ) _||_ | i ! 1
= =] N 1 i ! VT 1 e i st _|_ ! L _||_ ! i . - I i 4 T
[} o] _ﬂll_ 1 il I "||_ _||_ ! |t N - 1 _||" i . 1 u.l ! _||_ 1 |"| t
= ki ; _||_ ! b ! e | o : i | _||_ _|_ i l b ; |
= B " o | == T
u A — = 1 i ! T ' ) ! + = _|_ ! 2k ; _||_ Sl i e | = i
"Uu. (ot I 2k | L = 1 et e | r- 0 | L i i )
= ! N 3 | _|_ -4 | - ; = ! A [ = 1 i ! . = ! T T
_ﬂD 1 - 1 - 1 = ! |_ 1 ! r 1 i ! e ' - i il
_.I._3 T I _|_ _|_ i ! _||_ =1 I 2k ! _||_ ! o _|_ _|_ b
- = ||_ = 1 T- ! i il ' L ||_ i _! i . : - | _ : 4 ' |
...I_l o o F = ! = - i o L - T ! It =l 1 - 1 3
5 _|_ 1 |.“ : - \ _||_ ! o i | " _||_ i o " b ; _|_ " 4 :
- i - | = | _||_ ! Al i ||_ ! ey : B I _||_ ; el I T ! _||_.
v I 1 _|_ T | - 1 == =] 1 o _||_ = ! _||_ It ! )
e h ] 1 _ _|_ ! 1 e 1 e i 1 = il ! B
=] = = I i a- T = + ! i ' = ! i _||_ fi 8
i ! |_ e | 1 = | ! I ' ! r i _|_ L i
2 i ! = i _ 0 i 2y ! L i _||_ e : = ] oL ; & ! T i}
e ¢ ! _--_ _--_r ! _L ' 4--" o] i e " £o l i a " S L _--_ ! N
= iz 1 = I . ; _|_ ! 5 _||_ ! el i i | ! _||_ | e ; T
= n _||_ ! i i o 1 Eutl | il ! L - y _|_ 1 i | - | 1 i 1
= _||_ _ e | _|_ ! e " i j _||_ i -L J B ! _||_ _||_ ! e |
o | - ! AR 1 -1 ! i i d 1 1 _|_ it 1 r i (i ! i
5 1. _-__ ! __-_ {55 k o o i _-__ . I
= - - - 1 e a 1 e _|_ ! & _||_ 1 |_ == 1 - d
" r ! i 1 T I = n 1 _ q ) - 1 i i i 1 _ 3 ol 1
s _||_ 1 4 i _|_ ! _ i L | et . ot 1 The ! _||_ ' il ] (5 ;
[ - I - 1 =l I = . ! ! H f N e | - o
o 1 _ I |_ ¥ 1 |_ - 5= 1 a a 1 _ |_ 1
L - i I lh h T I _I_ y i i ! i il ' il ] 1~ : f |_ | i . &
= 1 = I . _||_ ) - 1 T _||" | T- I _||_ | -L ! 1= J _||_ !
o ++ _|_ : a 1 r ! [ | kg ! = | ik I = e 1 _||_ ; - |
= _ i _ 2. _||_ ! 3 el ] i r I _||_ 1 =ik ! flz2 _||_
. o i _||_ ! ot i i 1 _||_ e 1 4 - " _||_ | 2 ! _|_ _|.“ ! t
A L —— - o a & . . - s in
= = u i ! |_ = 1 ||_ £ 1 - ! e ' | -k b i _|_ e i
. =7 o} 1 - I = 1 1 ! H | |_ = e | i 1 B
.__ L 1 | 1 it 1 1
.. “H. = E | _||_ " i I 1- | - ! i | ".|_ _||“ ! "| n _||_ ! i
- g - ! Ei _|_ ! - _||_ ! o = | ||_ ! | Ejios ! B
= = ¥ L 1 1 1
= = T 1 1 = == 1 = 0 a 1 _|_ 1 ! - | 1 |_ 5
= m L ! "||" 1 o ! -r | _||_ _||"| ' -- ! _ﬂlln _||_ ! .“.l "
= _H_. " i e 1 |_||" ek 1 i " _|_ _||" { ﬂl_ _||" i o
o (=1 1 | _|_ ! - ! T 0 i 1 ! . ot | & ; 4
(=] o i | AT 1 T _|_ 1 L : _|_ 1 = : o | - - T
28% - ool = o L
o0 = - ) = 1 . ! |“ | _||_ _|." i = ! _||_ T i
2 - i e o 1 = ; o 1 _ _|_ 1 _ T
uw = - 4 ez _|_ ! e ; _||_ ! _if i = I ._||" 1
S o ! ! =1 | ._||" _||_ i e | _|||_ _||_ " i il
-+ = X ' et : S | ﬂl_ _||_ | L ! _||_ | =
= = 1 = | ik ! I _|_ ! 4 I T
o = - _|_ | - - 1 At =1 | _
=] o = i T ! = | L ! = \ ! i
e i = _||_ ! i s I _|_ + W+
(7] = I ! = 1 = ! i i - ! _ A
o] 1 = ! _.|_ _|_ ! L ; _||_ i
— - | _||_ ! = ] q- 1 T ] a 1 +
=2 2 1 ! " i -= 1 j i ! _||_ 1 = s
* = | | . _|_ T el [ 2 _ : |_.
e = 4 I ! |_ ] I = il ] i
T o . . o 1 ! . o [ o o . T
= = T _|_ ! - | AR i
= ' = = ! - 1 r- ! S | 5
ap oy = - _ = | 1 ! ! = ; L- .
i = T 1 _| r 1 == et
1 ! [ - I - 1 ! i
I[lal iy = . ! - 1 1 L | Bl | 1B
w =] T 0 i b I - i
krd 1 = m i | i " _||_ 1 |.". ".
! 2 .II_. ! _ e [ L ! Bt 2
o = - ; _|_ _|_ . B
g = & " ! e I e, " 1
= S = __-L T I3
=) m - " _||_ ! .
1 = | | o ] o
o = : . ; o W}
= [} 1
a = = . | o 5
- =] P ! ! i
> = = = ! T
1 2I o] Il 4 3
- =] o g
L =) = J
= T
e [}
! o o
— (]
| i
il
'

KN
T

EN
Gl
NE|
At
IMIT

ED

[

Tifm
Sieacs

0
_ReVl

0
e

D121



&
L7
-
o
il
o
=]
=,
]
o
(=]
(=]
E
=)
wl
-
[
e
=
E
-]
w
i)
=
-]
(=]
=
=
=
-]
o]
-
=
=
=
w
=]
=]
0
[
=]
-3
=B
w
-
il
&
o
=
<]
=
=8
-
=]

' Enhanced MetaFile

Restore

I™ Mo Backgroun:

" Bitmap

=z
3
=
fum |
(o]
|

Copy

=
(il

Trace # 1

Ov'\Praoject="=Ph Debug StuftWZarrier Data Samples'SpmO03_5_Chp_Sor.sgy Troed

1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 [
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
e s e e s R EARASAE ] BASATAS REASART EASMSAEH (SRS LEARED S el B LML TR [N IR RN Ky
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1
| T T e e S S S e e e e e e e i e ] e i B sl E S et Fasaa B
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| At Hha e & e fin e hatiatiing | iatinthnd s untintinl initim e s Thimiiat ind Tt imt il it ime ST s i o [ o il ] o e S S S S S S S s = S S S
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
B e e e I e B R R SR B N
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
e s e e L R RS SAT ] BASASAE REASART! EASASALH SASASAS LEASAED RS B LI R I I SRR B
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 _m
: T T T T I I T T T T
1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 [
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ T L e T e S T, SR S Bl il o i B el i e S S RIS S R A S R R RS S T R R
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
S R S T e e I R e e E R N R Rl R R A R EE e o
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
b T A e B R T S R L S T e P R R et e F e et [t P et oy [ e S g
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L R B B e e e L e e s e e s s s sl oo s o o
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ T L e T s T S T, SRS E SS Bl il i o i D ol e e S S SIS S R A S R R R T R R
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
S R R T e e e R e e e el R L e R R
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
P e e i oo sl ol s T e e e e e R e e ot S R L S SR ] e S o (RS ] S S i e P
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| T T e e S S S e e e e e e e i e ] e i B sl E S et Fasaa B
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| A Hha e & e fin e hatiatiing | intinthnd Inuntintinl initimiime s Thimiint ima Tt imt i il it o ST s o e o il ] o i S S = S S S S s = S S S
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
B e e o I e e R k- SR B N
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
e s e e s R EARASAE ] BASATAS REASART EASMSAEH (SRS LEARED S el B LML TR [N IR RN Ky
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1
| T T e e S S S e e e e i e e i e ] e e B el E S e Faaaa B
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
E e e e e e e e e e e e e e e Rl R R B RN A R R T R R L
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
b T e e T R T e P R et P e [ Pt Pyt P [ S spa
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Lo o I e T e o A e S e O B O e S e B Gl |G Sl Gl e S S S Se C RC SO SOt ECRCEK BORORCE| heSete S SRt £
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ T L e T s T S T, S S S Bl il i i B el e e S S RIS S R A S S R RS S T R R
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
S R e s e e e R e e e e R R R o el o
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
b T A B R T S R S T e P R R et e E e St [t Pl oy e S Sopa
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ e e e S e e e e g e e g e e g e e e e R e e e e ey e Pl S e e B
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
P T T T T T T R T e T i S e R e e e e L e e e e 1 i Wil o] bt ooty -t et B
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
B B e e B ] e | ey i B
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
! ! ! ! ! ! ! ! ! ! ! ! I ! ! ! ! ! I
T T T T T T T T T T T T T T T T T T T
= = = = = = = = = = = = = = = = = = = [}
= = ) = =2 =2 = = [ = = =2 [ = = = = =2 =
e} = L = L (= 'y} = o = L'rl = (e} = . (=1 L'e R = L
o o o o (= (= [fn) [n) L L =t =+ L) [en) (] (] R Tt
sapnydwy

0013 0015 00MG 002 0023 0026 00253 0031 0033 0036 0035 0041 0044 0046 0049 0051 0034 0056 0059 0.061 0064 0.067

0003 0.005 0003 0.

a

Time (sec)

KNUDSEN
ENGINEERING LIMITED

K

-03178-Rev1

D121



Mid-Depth Data (1500 m)ﬂ

EE PostSurvey - [005_conl_keb] _ |5

Ef File Wiew Window Help =18 x|
] TZo0m TS0
Low Freguency
RSO EEORUUTO || || 1B00m _ o _____ 1860m | __ _____
High Frequency
L L | R —————————— Tl — TBOOM,
Frirt

T 00032 0349913086 LF: 1462.77m 32 30.50480

1750m

0033

2000

For Help Prezs F1

I [

|05: Windgse |

Data Taken From A Knudsen 320BR @ 3.5 kHz

D121-03178-Rev1l

[GKNUDSEN

ENGINEERING LIMITED



Deep Water Data (3800 m) :

EE PostSurvey - [002_conl_keb] M=l ES
EH Fle View Window Help =8| x]

T T
Lo Frequency
z e BRI s r s b raler e ser s s s s e T s s s e e e I, ove bodivanlb s v e v rassarasy
High Frequency
Farameter Dataf | »90
Frirt Wil
L
i
v ey I._
A g
T ]}
[ O
R | T |
| = [}
4 S
S el
e ik o1 . o vl
LA L] i [ LA | iy ik
E y . | ol
M = TR B e R i E i
AR KA iy iy LW e 2
W . o A AR B0 IR B P 0 e el itk
k=) i " ] ]
W@ - P o \
el : i £ % * e B i
st . it i i ]
| i s = 2 5o !
2g6im v ' 2960m AL
LT et VTR R c'{""& """""""""" b o Al N e I e i il S R "!T%‘
o ' o ™ o [
1] ¥ ts
& 7 o 2 LT
B 4 & fig
it ORI o Attt Sl BELARS o 1M . NG byl O S 0, SNCE SR 7| N TR SUEDM . b o] PR, S I T R 1 LYE
o P o o) g o
o L o o i {ru}
[ (] [} [} & (]
g g g 8
A0 e B S000m o ol
4] | i
For Help Presz F1 |05: Win98se |

Taken From A Knudsen 320BR @ 3.5 kHz
[{KNUDSEN



