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FOREWORD

Marine resources are important protein sources for the growing human population, but these
resources can be difficult to manage because of factors such as their inaccessibility and
variability. Acoustic survey technology can help to overcome some of these difficulties. In
particular, the development of acoustic equipment and analytical systems to process the
acoustic data have been very beneficial for marine stock assessments, especially in deep areas
such as the high seas. Here, |1 would like to mention other benefits of applying new acoustic
technologies towards natural resource management in coastal areas of tropical zones.

Although coastal areas are relatively small in relation to the area of the open ocean, they
contain high amounts of biodiversity and primary productivity and thus are very important for
resource sustainability. In general, many small-scale fisheries are conducted in coastal areas,
and these fisheries play important roles as income and protein sources for local people.
Unfortunately, collecting data on small-scale fisheries can be quite difficult, in part, because
much of the activity is family-based, the products are traded during face-to-face interactions.
Therefore, collaboration is needed among the local fishers, researchers and governmental
officers to collect reliable fisheries statistics data toward sustainable fisheries developments. In
this regard, it is important to find better ways to involve the local fishers in stock assessments
and fisheries management decisions.

A fishery management typically begins with a stock assessment based on statistical data,
and then, regulate fishing activities up to target yields e.g. MSY etc. Authorities responsible for
fisheries management then enforce the corresponding regulations. This approach seems quite
rational, but it does not do enough to facilitate the participation of local fishers. There are
typically no incentives for local fishers to collaborate with the managing authorities. The
establishment of a system in which local fishers are given high incentives to participate in
resource management would be very beneficial for coastal fisheries.

A community-based set-net fishery was installed along a beach in Rayong, Thailand, in
2003, and catch data from this fishery during 2003 to 2013 were well collected by fishermen.
This success shows us how best to involve local fishers in data collection efforts. Government
officials and researchers provided some initial technical and economic support for the set-net
installation, and local fisheries groups were directly involved in product sales and community-
based activities such as data collection. Catch data and selling data were shared among the
members. Moreover, the set-net could act as a nursery for larval and juvenile fish, and as a
physical barrier against illegal fishing by large vessels in the coastal zone. The members of the
set-net fisheries groups demonstrated concern about the fish inside the set-net. Acoustic
technology was employed to give them information about the actual number of fish in the net.
If the technology actually installed to set-net, incentive of fishermen to collaborate with
researchers will also be enhanced because this technology improved the efficiency of fisheries
management efforts.



If local fisher groups are able to use acoustic technology to assess and monitor the fishery
resources, they are better able to understand the status of the fisheries and they can utilize the
resources effectively. As the depth of the coastal area is shallow in many locations, traditional
acoustic surveys for stock assessments are not always a suitable option. However, some
acoustic survey systems and equipment have been invented recently those are applicable to
shallow waters. Even though these shallow-water systems do not have high resolution
capabilities like the systems used in high sea areas, they can provide useful information and
help communities visualize the fisheries resource situation in the underwater environment.
Such information was found to be important for unifying the local fishers who operate in the
same fishing grounds.

Recently, area-capability cycle was proposed as a model for balanced development in rural
areas, The area-capability cycle consists of finding new resources, effectively using them,
developing a community of users, enhancing user capability, cultivating interest in the health
of the ecosystem, understanding the importance of caring for the environment, promoting
activities to care for natural habitats and primary production of resources, and fostering pride
and hope in users in regards to their use and care of ecosystem services. New technology can
help find new resource; new technology can facilitate effective utilization of the resource. And
new technology can promote collaboration of many stakeholders. What | would like to say is
the development of acoustic technology can be a key for new coastal development model.

Satoshi ISHIKAWA

Research Institute for Humanity and Nature (RIHN)
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INTRODUCTION

Research Institute for Humanity and Nature (RIHN) program,

Component 5 Activities:

Activityl: Developing the new data collection equipments and analysis systems of acoustic
survey at coastal areas

Activity2: Field test of the developed equipments and system

Activity3: On-site-Training on new acoustic survey equipments and systems

Activity4: Publication of the research protocol guidelines for acoustic survey in coastal areas

Development and improvement of acoustic equipments and systems for shallow area

This study was carried out as part of the RIHN project on “Coastal area-capability
enhancement in Southeast Asia”. This project was aimed at investigating the linkage between
livelihoods and ecosystem health in the Southeast Asian coastal areas to fully understand its
complexity and consequent vulnerability, particularly from the human-related viewpoints
through collaborative holistic researches with local peoples. The acoustic data collection
system including equipment modification was conducted for coastal area survey around the
set-net fishing ground in Rayong Province, Thailand. An analytical methodology was also
developed and used as a tool for acoustic survey methodology and education for young
scientists. Since, the depth of the target research area is about 15 meters, the searching range is
too narrow for using scientific echo sounder available in the market, the project therefore
modified the acoustic device which is composed of GPS Plotter Fish-Finder (FURUNO
GP1670F), Interface box and personal computer (PC), in order that this could be used as
acoustic data collection equipment in coastal areas.

Objectives

1) To develop new acoustic data collection system for shallow waters,

2) To study the fisheries resources distribution around set-net fishing ground in Rayong
Province, Thailand,

3) To estimate the amount of fisheries resources using acoustic data and the fish catch data
of set-net fishing operation, and

4) To conduct human resource development activities on the new acoustic survey
equipment and system through on-site training and publication of guidelines for
acoustic survey in coastal areas.



ACOUSTIC DATA COLLECTION SYSTEM FOR SHALLOW WATERS

Development of new data collection equipments and analysis systems for acoustic survey
in coastal areas.

Development of acoustic data collection system and modification of equipment were carried
out for the coastal area survey in Rayong Province, Thailand. The hardware and software
system for data collection were developed at Tokyo University of Marine Science and
Technology, Tokyo Japan. The first testing session of the hydro-acoustic equipments and
systems for shallow areas were conducted at Tateyama Bay, Chiba Prefectures, Japan in
October 2012.

Modification of GPS and echo sounder system for hydro-acoustic data collection
The hydro-acoustic system for data collection was modified by using any kind of echo sounder
and GPS receiver. Some devices have echo sounder and GPS plotter (e.g. FURUNO GP-
1670F), but some devices are independent of an echo sounder and the GPS receiver.

Required specifications of echo sounder
The echo sounder should operate on 50 kHz. The data collection system was designed to
record the echo sounder signal of 50 kHz only.

Required specifications of GPS receiver

The GPS receiver provides highly accurate position, courses and speed information. The GPS
receiver should have these data output. Normally, these data are in NMEAQ0183 format and out
-put in RS-232C or USB terminal are used for other instruments.

] 1

] 1

! Echo-sounder GPS-receiver ||

| 1
T T T T T T T T T T T T INMIEA data

\ 4
.| Data collection system -~ PC
(AQFI-1301) -
—
Transducer

Figure 1. Echo sounder data collection system block diagram.

In this study, the hydro-acoustic system for data collection was modified by using FURUNO
GPS Plotter model GP-1670F. The GP-1670F is equipped with GPS receiver and chart plotter
system. The machine is also equipped with echo sounder operating simultaneously on 50 kHz
and 200 kHz. The GP-1670F provides a total integrated GPS receiver, color video plotter and
color fish finder. The built-in GPS receiver provides highly accurate position, courses and
speed information. The fish finder presents vivid underwater images on a high quality LCD.
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The compact display unit and antenna unit permit could be installed even where space is
limited. Specifications of the equipment are shown as follows,

Main features of GP-1670F;

- Bright 5.7 inch (GP-1670F) color LCD with brilliance control.

- Excellent viewing angles, even when wearing sunglasses.

- Internal GPS receiver provides high accurate position information (GPS, within 2.5 m,
SBAS, within 2 m).

- Customizable analog and digital displays show wind angle and speed, engine condition
(speed, temperature, oil pressure, etc.), etc.

- Large internal memory stores 30,000 track points, 30,000 points, 1,000 routes (500
waypoints/route).

- SD card slot accepts SD and SDHC cards for external storage of data and settings.

- Full range of alarms; Arrival, Anchor Watch, Cross-track Error, Speed, Depth,
Temperature, Fish Alarm, Bottom Alarm, etc.

- Man overboard (MOB) feature records latitude and longitude coordinates at the time of
MOB.

- CAN bus interface for the connection of GPS Receiver, Weather Station, FI-50
(instrument series), Satellite Compass, etc.

- Accepts NMEAO0183 input with optional NMEA data converter.

- Internal GPS antenna available.

- C-Map 4Dcharts available.

FOINTS/GO TO key

Pictured: GP-1870F Curso®ad

HOME/CTRL key

ESC/MEMNU key

ENT key

EVENT/MOE key

RotoKey
POWER/BRILL key

Behind cover:

- SD card shot

- USE micro connector
- RESET button

Figure 2. FURUNO GP-1670F display and control panel.

% This figure is quoted from “FURUNO GPS PLOTTER/SOUNDER GP1670F, GP1870F OPERTOR’S
MANUAL?” of product GP-1670F of Furuno Electric Co., Ltd.



Display unit (back)
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CAN bus 6
3 equipment

fﬁ-_ 1
mack(‘.’l White A
\ _Shield
P CY
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GPS antenna unit Transducer
GPA-017/017S

Figure 3. Connection socket of GP 1670F.

% This figure is quoted from “FURUNO GPS PLOTTER/SOUNDER GP1670F, GP1870F OPERTOR’S
MANUAL” of product GP-1670F of Furuno Electric Co., Ltd.

HOW TO CONNECT ECHO SOUNDER TO DATA COLLECTION SYSTEM

There are multiple signal lines on the cable connecting the main unit and the transducer.
Among them, it is necessary to find the signal line used for transmission/reception. The number
of pins and assignments varies from manufacturer to manufacturer. In many cases, it is
described in the manual of each device. After checking the signal line, cut the cable halfway
and connect it to terminal 8 (Transducer side) shown in Figure 4. Other signal lines are
connected to the same pin number as Transducer side and GP1670F side. If necessary, replace
the connector both of Transducer side and GP1670F XDR PORT.

Equipment modification was performed by importing the echo sounder transmitting and
receiving signal from transducer cable to the newly designed Echo Sounder Data Collection
System (AQFI-1301). The Echo Sounder Data Collection System (AQFI-1301) is composed of
Pre-Amplifier and Band Pass Filter, Interface unit, Analog to Digital Converter, and PC
computer system. The GPS position data is transferred from GP 1670F to PC Computer passing
through NMEA to USB port. The GPS position data are recorded to the PC using Windows
Hyper-terminal program. The data collection system is designed to record the echo sounder
signal of 50 kHz. only.



DATA COLLECTING UNIT for GP1670F

------------------------------------------------------------------------------------------

i Zl BNC
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Figure 4. Circuit diagram of Survey Echo Sounder Data Collection System (AQFI-1301).
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INTERFACE
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Figure 7. Interface circuit using IC 2122.

The return echo signal picks-up from the transducer cable is fed into Pre-Amplifier circuit for
signal filtering and amplifying. Analog echo signal from Pre-Amplifier are put into Analog —
Digital Converter, Pico 4224, for transforming into echo signal digital data. Personal Computer
receives and records digital echo signal by AQUA SOUND software program of “FishFinder,
Version 3.2” for Microsoft Windows 7. Digital data from echo sounder are sent to PC through
USB port.

1CO

PicoScope® 4000 Series

High-Precision PC Oscilloscopes

Detailed waveform capture
from Pico Technology

* 12-bit resolution

* 80 MS/s reaktime sampling rate

+ USB 2.0 interface for data and power
* 32 M sample buffer size

* Up to 4 channels

* D-channel IEPE model available

Figure 8. Analog to Digital Converter, PicoScope 4224.



How to connect GPS receiver to PC

Ship position information (GPS) from echo sounder (GP1670F) is present on the CAN bus
equipment port. CAN bus is a communication protocol that shares multiple data and signals
through a single backbone cable. By simply connecting any CAN bus devices into the
backbone cable, the network onboard can be expanded. All CAN bus devices can be
incorporated into the NMEA2000 network.

The GPS receiver should have USB or RS232C data output port. If it is a USB output, connect
it directly to the PC. If it is RS232C, connect it to the PC using the conversion cable (Figure
10).

The GPS information from echo sounder is transferred to the PC by applying the program
“HyperTerminal” through NMEA Data Converter (IF-NMEA2K2), USB-to-Serial (RS232)
Converter, and PC USB port.

NMEA DATA CONVERTER ol [
4
0.30 | 2
FURUNQ ELECTRI m. W i
NORMAL (] HIGH SPEED (GUT ORANGE) [ AISI(

CBLOVINN

Figure 9. NMEA Data Converter (IF-NMEA2K?2).

Figure 10. USB-to-Serial (RS232) Converter.



SETTING UP OF ACOUSTIC DATA COLLECTION SYSTEM

The acoustic data collection system hardware comprises of three main components such as
Echo sounder (GP-1670F), Data Collection System (AQFI-1301), and Data Collecting Unit
(PC). The set up of the actual acoustic data collection system hardware is shown in Figure 11.

Simplest acoustic data collecting system

by FUSION
Echo Sounder Data collecting PC INC.

Signal converter

T oun
s Y e v e E = o3
’ » = i: 4
P

ADFI=1301 o= e

Transducer 4

Figure 11. Acoustic data collection system hardware connection layout.

Setting up the acoustic data collection system hardware could be carried out following the
procedures below:

1. Power cable connection
Connect the power cable to the power connector of FURUNO GP-1670F and Echo
Sounder Data Collection System (AQFI-1301). Connect the leads to the battery (12 or
24 VDC): red to plus (+) terminal and black to minus (-) terminal. Make sure that the
shield is safe by connecting it to a ground which is the ship’s ground.
Note: Since the fuse (3A) is not waterproof, wrap the fuse holder with vinyl tape to
keep water out from the fuse holder.

Figure 12. Power cable connection.
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2. Transducer connection
Connect the transducer cable to the XDR port of GP-1670F and ES port of AQFI-1301.

Connect transducer cable, (520-5PSD) to TD port of AQFI-1301.

Figure 13. Transducer
connection.

3. CAN bus (GPS Information) connection
Connect FURUNO CAN bus cable of NMEA Data Converter (IF-NMEA2K2) to CAN
bus port of GP-1670F. Connect RS232 Serial port (9-pins) of NMEA Data Converter
(IF-NMEA2K?2) to USB-to-Serial (RS232) Converter. Connect USB of USB-to-Serial
(RS232) Converter to computer.

Figure 14. CAN bus (GPS
Information) connection.

RS232 Converter

4. Data output connection
Connect data cable USB type B male to Data Out of Echo Sounder Data Collection
System (AQFI-1301) and USB type male A to Computer USB port.

Figure 15. Data output connection.
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Figure 16. Echo sounder survey data collection system hardware connection.

Mount a Transducer

The thru-hull mount transducer provides the best performance of all, since the transducer
protrudes from the hull and the effect of air bubbles and turbulence near the hull skin is reduced.
If the boat has a keel, the transducer should be at least 30 cm away from it.

The performance of fish finder is directly related to the mounting location of the transducer,
especially for high-speed cruising. Thus, the installation should be planned in advance, keeping
in mind the length of the transducer cable and the following factors:

e Air bubbles and turbulence caused by movement of the boat seriously degrade the
sounding capability of the transducer. The transducer should, therefore, be located in a
position where water flow is the smoothest. Noise from the propellers also adversely
affects performance and the transducer should not be mounted nearby. The lifting
strakes are notorious for creating acoustic noise, and these must be avoided by keeping
the transducer inboard.

e The transducer must always remain submerged, even when the boat is rolling, pitching
or planning (gliding) across water at high speed.

e A practical choice would be to place the transducer somewhere between 1/3 and Y2 of
the boat’s length from the stern. In the hull, it is generally practical to install or locate
the transducer rather far from the boat stern, so that is always in water regardless of the
planning attitude of the boat.

12



SYSTEM SOFTWARE INSTALLATION AND CONFIGURATION

A. Pico Scope 6

1) Insert Pico Technology system disk to computer

2) Select “pico” Application, Enter

=
MName Date modified

4 Files Currently on the Disc (9)

.. document 25/8/2554 16:25
. fscommand 25/8/2554 16:25
. software 25/8/2554 16:25
L utilities 25/8/2554 16:24
2| autorun 24/9/2552 18:15
pico 27/5/2554 17:17
-:L?, PicoAutomotiveCatalogue 31/8/2553 16:16
ﬁ PicoCatalogue 6/6/2554 16:48

| readme 25/8/2554 15:46

3) Select “Run Pico.exe” from AutoPlay, Enter

DVD RW Drive (E:) Pico Software
Reference CD-ROM

[] Always do this for software and games:
Install or run program from your media
Run Pico.exe
Publisher not specified
General options

Open folder to view files
l using Windows Explorer

View more AutoPlay options in Control Panel

4) Select language menu as “English”, Enter

English Deutsch Espafiol Francais Italiano Nederlandse 3

Type

File folder
File folder
File folder
File folder
Setup Information

Application

Adobe Acrobat D...
Adobe Acrobat D...

Text Document

Size

1KB
5,923 KB
1,713 KB
3,335 KB

4 KB



5) Select “USB oscilloscope”, Enter

[ 4t Flaah Plaer 3

data acquisition education

6) Select “Install Software”, Enter

Adebe Flash Player 9

Technology

Software and Reference CD-ROM

Welcome to the Pico Technology
Software and Reference CD-ROM.

2D you will find all you need to
use our PC Oscilloscope,
in and Vehicle Diagnostics

7) At Install Software, select “Install Software”, Enter

Adobe Flash Player 9 | B

Technology

Install Software

Install the latest software, drivers
and manuals for your Pico product.

Check f updates

Use simulated data to test the impressive |
range of features available in Pico software.
R g, | "Ny,

Use drivers and example code to write
your own software or integrate Pico products
into existing software.

o

< home

14



8) Select “Install PicoScope and PicoLog”, Enter

A Adobe Flash Player 9 =| &

plico

Technology

Install Software

At Pico we are continously
Install the latest software, drivers and improving our software, as such
manuals for Pico data acquisition products the software including on this CD
and PC oscilloscopes. may not be the latest version.

‘We recommend you check for

software updates (requires an

internet connection) if you are
Install the EnviroMon software to set up the installing a new product.
EnviroMon data logging system, and to download
data for storage and graphical analysis.

Check for sofiware updates .

9) Select “Install PicoScope 6”, Enter

Adobe Flash Player 9 =)

Plico
Technology

Install Software

Install PicoScope 6 - the latest version of our
oscilloscope software

Install Picolog data logging software for use
with Pico PC Oscilloscopes and data acquisition
devices.

Install PicoScope 9000 - the software for the
PicoScope 9000 Series of sampling oscilloscopes.

Install PicoScope Education - the software for
the PicoScope Education Kit.

< software

10) Select the language for the installation from the choices given such as “English (United
States)”, OK

| —
Choose Setup Language

g Select the language for thiz installation fram the choices below.
]

| English [United States) -

[ Ok, ] [ Cancel ]

15



11) At Welcome to the Install Shield Wizard for PicoScope 6, select “Next >”, Enter

PicoScope 6 - I
| L s

Welcome to the InstallShield Wizard for
PicoScope 6

The InstallShield(R) Wizard will install PicoScope 6 on your
computer. To continue, dick Mext.

WARNMING: This program is protected by copyright law and
international treaties.

< Back MNext > ] [ Cancel

12) At License Agreement window, select “I accept the terms in the agreement”, Next>,
Enter.

-
PicoScope 6 -
o e

License Agreement

Flease read the following license agreement carefully,

»

Grant of license

m |

The material contained in this release is licensed, not sold. Pico Technology
Limited (Picc’) grants a license to the person who installs this software,
subject to the conditions listed below.

Access

The licensee agrees to allow access to this software only to persons who have
been informed of and agree to abide by these conditions. o

(@ I accept the terms in the license agreement

() I do not accept the terms in the license agreement

InstallShield

[ < Back ][ Mext = ] [ Cancel ]

13) At Ready to Install the Program, select “Install”, Enter

PicoScope 6 - I
L i e

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstallShield

< Back ][ Install ] [ Cancel

16



14) During Installing PicoScope 6, please wait while the installShield Wizard installs
PicoScope 6 is finished,

4 PicoScope 6 - InstallShield LEnL-
-~

Installing PicoScope 6 \
The program features you selected are being installed. :

Please wait while the InstallShield Wizard installs PicoScope 6. This may take
several minutes,

Status:
Updating component registration
— —

InstallShield

15) On windows Security asking for installing this device software, select “Always trust
software from “Pico Technology Ltd.”, “Install”, Enter

Windows Security l 9 |1

Would you like to install this device software?

Mame: Pico Technology Ltd Universal Serial Bus...
e Publisher: Pico Technology Ltd

[} Always trust software from "Pico Technology Ltd". Install ] [ Don't Install ;

@' You should only install driver software from publishers you trust. How can [ decide
which device software is safe to install?

16) At InstallShield Wizard Completed windows, select “Finish”, Enter

. 15l PicoScope 6 - InstallShie
e . P

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed PicoScope 6.
Click Finish to exit the wizard,

< Back Cancel

17



17) Select “Quit” on Pico Technology Install Software windows

18) After completing the PicoScope 6 installation, the “PicoScope 6” icon will show on the
computer display screen

B. Aqua Sound

1) Insert FishFinder Version 3.6 system disk of AquaSound into computer

18



2) Copy V3b6_FishFinder application to drive c: V3b6_FishFinder application icon will
appear on drive c: screen.

&% \V3b6 _FishFinder

C. Hyper Terminal

1) Load Hyper Terminal software into the computer. Select “HyperTrm” Application,
Enter

| . HyperTerminal Name Date modified Type Size

4| Hticons.dll 13/6/2544 13:34 Application extension 60 KB
| HyperAccess Order Form 22/8/2543 10:52 HTML Document 4 KB
4| Hypertrm.dil 27/6/2544 13:15 Application extension 464 KB
a}i HyperTrm 27/6/2544 1315 Application 44 KB
%= imagel 22/8/2543 10:52 GIF image 3KkB

INSTALL 22/8/2556 22:22 Text Document 12 KB
% Purchase Private Edition 19/9/2543 8:56 Application 111 KB
| ReadMe 12/6/2544 10:50 HTML Document 20 KB
@ register 22/8/2543 9:24 Application 115 KB
'—"]j WordPad ReadMe 12/6/2544 10:50 Microsaft Word 97 -... 24 KB

2) Hyper Terminal program start-up will appear on display as follows:

HyperTerminal

Private Edition, Ver. 6.3
by Hilgraeve Monroe, Michigan LUSA

'. For more power and corsenience, upgrade to hot new ‘
Hyper& COESS, TODAY!

Build Date Copyright® 2001
Jun 132001 JParadeinfo.. Hilgrasve Inc.
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3) Connection Description windows will appear for information selection

= =
% New Connection - HyperTerminal =E| X

File Edit View Call Transfer Help
D &3 (05

Connection Description

% New Cannection

Disconnected Auto detect  Auto detect

4) Enter Name of connection, (For example: “GPS — Hyper Terminal”)
Select type of icon for current connection

Connection Description @I&J

% Mew Connection

Enter a name and choose an icon for the connection:

Name
]GPS—HyperTerminaI

lcon:

5) At “Connect To” windows, select “Connect using:” by selecting from available COM
port. Available COM port can be checked by following steps:
Control Panel > Hardware and Sound > Device and Printer > Device Manager > Port

(COM & LPT).
’ Connect To m \

—
% FishFider

Enter details for the phone number that you wantto dial:

Countryfregion: ]Thailand (66) _]
Area code: 02

Phone number: |

Connectusing: ]COM‘H _V_]

comz
TCPP (Winsock)
[ I
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6) At “Port Setting” windows, choose “Bits per second:” as 4800.

.
7 cOM11 Properties

Port Settings

Bits per second: |2400

2400
4800
Data bits: |9600
19200
38400

Parity: INuna

] » |4

m

411

Stop bits: |1 hd
Flow control: |Hardware -

Restore Defaults
CK I Cancel | Apphy |

7) At “Port Setting” windows, choose “Data bits:” as 8

—
COML11 Properties =

Port Settings

Bits persecond: |4300 hd

Data bits: |8

5
&
Parity. (7

Stop bits: |1 A7
Flow control: |Hardware A

Restore Defaults
oK I Cancel | Apply |

}

8) At “Port Setting” windows, select “Parity:” as None

.- )
COML11 Properties |7 [l

Port Settings

Bits per second: |4800 =
Data bits: |8 hd
Parity: |None =

Stop bits

Flow control: |Hardware

Restore Defaulis
0K | Cancel | Apply |
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COM11 Properties

9) At “Port Setting” windows, select “Stop bits:” as 1

- L9 o]

Port Settings

Bits per second: |4800 -
Data bits: |8 &
Parity: |None b
Stop bits: |1 -
1
15
Flow control: |2

Restore Defaults

Apply

]

Cancel |

10) At “Port Setting” windows, select “Flow control:” as Xon/Xoff

COM11 Properties

==

Port Settings

Bits per second: IWO—LI
ot f =]
e B
sopois T =]

Flow control lm

Xon [ Xoff
Restore Defaults

None

Hardware
Cancel |

o]

Apply

11) After completing Port Setting,enter OK.

COM11 Properties

Port Settings

Bits per second IMO—LI
Datbis 8 =]
Paity: [None =]

Stop bits: |1 -
Flow control

Restore Defaults

o |

Cancel | Apply
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12) The Hyper Terminal program will start-up with GPS — Hyper Terminal module as
already set up.

& GPs - HyperTerminal = XS

File Edit View Call Transfer Help
D& s 8|08 o

$1I0PT.9.6.0.8, <63
$1170A.035851,18,12,2013,-67,00=75
$TIVTG6.216.1,T,,.5.2 N,9.6,K,A=5B
$1IGGA,035851,1234 7584, N,10122.6679,E,1,11/,0.8,4.9,H,,, 0D
tIIRHC 835851 H 123& 7584 N,10122 .6679.E.5.2,216.1,181213, | A=62

tIIZI]I?I 935352 ]3 12 2@13 9? BB*?E

$IIBGH 635852 123& ?5?2 N 13122 EE?I E,1,11,0.8,4.9,H,.,,~8E
$TIRMC.035852 A, 1234 7572 N, 10122 6670 .E.5.4,218.3,181213, ,  A-6B
$1IDPT.9.6,0.0,=63

$11700.035853,18,12,2013,-07,00=77
$1IVTG,221.7.1,,.5.8,N,10.8,K, A~65

$1TGGA. 035853, 1234 7560, N, 10122, 6658,F,1,11,0.8,4.2,M,, ,,=0D
$TIRMC 035853 A, 1234 . 7560 N,10122 6658 .E.5.8,221.7,181213, , ,A=61
$1IDPT.9.7,0.0,%62

$117DA,.935854,18,12, 2013, -07, 00-10

$11V16,218.8,T,, .4.8,N,8.9,K, A=51

$T166A, 035854, 1234 . 7550 N, 10122 6650 F.1.11,0.8,.3.9 M, ~0D
$TIRMC 035854 A, 1234 . 7550, N, 101226650 E ., 4.8,218.0,181213, , . A=61
$1T0PT.9.7.0.0, =62

$117DA,835855,18,12,2013,-07,00-71
$IIVIG.217.5,T,.,5.6,N,10.4 K,A=60

m

Connected 0:26:33  Auto detect 4800 8-N-1 : ' Capture i y
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FURUNO GP-1670F OPERATIONAL PROCEDURE*

1) Turn the Power On, FURUNO GP-1670F
Press £ to turn the power ON.

How to remove the hard cover POINTS/GO TO key
Put fingers under notch at bottom
of cover and pull toward you. CursorPad

HOME/CTRL key

ESC/MENU key

ENT key

EVENT/MOB key

RotoKey

POWER/BRILL key

Behind cover:

- SD card slot

- USB micro connector
- RESET button

% This figure is quoted from “FURUNO GPS PLOTTER/SOUNDER GP1670F, GP1870F OPERTOR’S
MANUAL” of product GP-1670F of Furuno Electric Co., Ltd.

2) Menu Operation

This section shows how to operate the menu. There are eight menus, [General], [Map], [Plotter],
[Alarms], [System], [Fish Finder], [Instruments] and [Interface].

Long-push of the ESC/MENU key will show the main menu. Select “FISH FINDER”

MAIN MENU
GENERAL ‘ SYSTEM
[ |
MAP | ‘ FISH FINDER
|
PLOTTER | ‘ INSTRUMENTS
: ok
ALARMS | ‘ INTERFACE

3) Select “BOTTOM RANGE SHIFT AREA” for RANGE selection

FISH FINDER
BACKGROUND COLOR White
PICTURE ADVANCE 11
TEMPERATURE GRAPH On
ZOOM MARKER On
A-SCOPE off
A-SCOPE PEAK HOLD off
COLOR BAR On
BOTTOM RANGE SHIFT AREA -
ZERO LINE REJECTION On
ZERO LINE RANGE 2.0
FULL SCREEN GAIN CONTROL off
ACCU-FISH
BOTTOM
FISH FINDER SETUP

SENSOR SETUP
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[RANGES]: The default range settings are suitable for most applications. However, the ranges
can be customized to suit one’s needs, i.e. [RANGE 1] - [RANGE 8]. Set the ranges in
descending order. Make sure that each range is lower than its preceding range.

[ E———s |
RANGE 1 15 M
RANGE 2 20 M
RANGE 3 60 M
RANGE 4 100 M
RANGE 5 120 M
RANGE 6 200 M
RAMNGE 7 300 M
RANGE 8 500 M
ZOOM RANGE 30 M
BOTTOM LOCK RANGE 30 M
Select a display range
Range can be selected automatically or manually. Open the RotoKey menu then 15m
select [Auto Range] and [Auto] or [Manual]. -
m
Select manual operation, the [RANGE] window, which appears on the right. Turn 100 m
the key clockwise to increase the range and counterclockwise to decrease the range. 120 m
Select the Range at 20 m. 200m
30m
500m |

4)  Adjust the Gain

The gain controls how echoes of different strengths are displayed. Gain is automatically adjusted;
however, the gain can be fine tuned accordingly to meet local characteristics, etc. Set the gain to show a
slight amount of noise on the screen. Increase the gain for greater depths and lower the gain for shallow
waters.

To adjust the gain, open the RotoKey menu then select [Gain 50k] or [Gain 200k] followed by the soft
control labeled with the frequency that is desired to be adjusted, then the corresponding adjustment
window appears. Rotate the key clockwise to increase the gain, counterclockwise to decrease it.

Adjust Gain 50kHz
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How to adjust the gain

Since the gain controls how echoes of different strengths are displayed, set the gain to show a slight
amount of noise on the screen. Increase the gain for greater depths and lower the gain for shallow waters.

CAUTION

Adjust the gain correctly. Incorrect
adjustment can lead to a dangerous situation

Gain too high Gain proper Gain too low especially if the boat is steered according to the
depth indication.

5) Home Screen (Display Selection)

Select a display from the home screen which has eight displays. Press the HOME/CTRL key to show
the home screen. Operate the CursorPad or rotate the RotoKeyTM to select a display. The current
selection is circumscribed by a red rectangle. Press the RotoKeyTM or ENT key to confirm your

selection.

Use ROTCQOkey or «<=1= 1 keys to select display.
Press ROTOkey/[ENT] to open selected display.
Press ROTOkey for 3 seconds to customize display.

™
Select a display for the right half then push RotoKey . For example, select the fish finder
display. Control returns to the home screen. The result of your selection appears on the home
screen.

Plotter, fish finder display

Use ROTCOkey or == keys to select display.
Press ROTOkey/[ENT] to open selected display.
Press ROTOkey for 3 seconds to customize display.
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DATA COLLECTION OPERATION PROCEDURE
1) Turn on FURUNO GP-1670F

- Select the Range at 20 m. | Range |

15m
60 m
100 m
120 m
200m
300m
S00m |

2) Turn on Computer with Windows 7

3) Start PicoScope 6

4) Start FishFinder V.3.6

| V3b6 _FishFinder

When FishFinder program is running, a window on monitor screen will display an echogram
which is indicated by water depth range and echo color scale.

@ FishFinder (Under saving) = S
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5) Start Hyper Terminal: (GPS — Hyper Terminal)

HyperTerminal

Private Edition, Yer. 6.3
by Hilgraeve fonrae, Michigan USA

} For more powet and correnisnce, upgrade to hot new {
Hyper& COESS, TODAT!

Build Date Copyright® 2001
S | MislEeidie | Hilgraeve Inc.

When Hyper Terminal program is running, a window on monitor screen will display echo

sounder information in various format of terminal information.

I tml'lm I*I:merTm
. File Ecit View Call Transfer Help

=B "

i
il Do ol OF &
§ $IIVTG, 26.3.T,, 0.8 0 1.4.K R=6F
i | |$11660. 875249, 1236, 6821, 101194317 E,1.12.0.8.5.1.4, . ..
j | [SLIRNC. @T52459, 0. 135 6821 N, 1001194317, E.0.8, 24 3. 210414, . .R=50
$TIDPT 18.0,0.8_ =50
S$T1700. 875300, 21,04, 204,07, 00=T4
=0 STIVIG. 2. 3.7, . B3 0. 0.5.K, A=64
S$TIGGA 875300 12356822 N_ 101196317 E.1.12.0.8,5.0 N,
STIRNC, BT5300. 0. 1235, 68220, 10119631 7.E.0.9, 24 .3, Fnéii
SIT0PT. 18, 0,08 =50
$11700, Hﬁ:ﬂ,?l-ﬂ,!ﬁl&--m.m-ﬂ
$IIVIG.26.3.7,. 0.4 0.8 7.K R=6
$TIGGA. 875300, 1235, 6827 N, 1911? EATE N 120850, ,
STIRNC 75301 R 1235, 683N, 10119 6318 E.0.4, 24 3, mm =58
$110P1.9.9.0.0.-6C |
$11206, 075301, 21, 04, 2004 -07,00-T5
$IIVTG,23.8. T, 0.8 0, 1.4.K =63
$1IGGA, 075301, 1235, 6823 N, 101194318 €,1.12.0,8.5.0.0
STTRMC BT5301 0, 1735, 6823 0, 100119, 4308, F. 0.8, 238 _Fd]
$1I0PT,18.1.0.8_=5C
$11700.075302, 21,04, 2004 .-07, D076
$ITVIG. 23 8. 7., 0.4 N 0.2 K R=b3
$TIGGA, 75302 1235 6825 N 10119 639 E.1.12. 0.8 5.1 M
$TIRNC. 75302 A 1235, 6825 N, 10119, 6319, E.8. 4, 23,8 210414 =

(Conmacted 54835 Auto detact 4800 8-4-1
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6) Echo sounder data collection

- Move mouse cursor into the echogram window and use right bottom mouse click for
data collection drop down menu.

- Select “Collecting Start” button, left bottom mouse click. The echo sounder data will
automatically create new data recorded file using current date and time as file name on
Desktop folder. The format of file name will start with “FishFinder” followed by Date
such as “FishFinder_yyyymmdd_hhmmss.csv”.

- To stop data recording, select “Collecting Stop” button, and use left bottom mouse
click.

Collecting start button

7) Ship position data collection
- In Hyper Terminal window, select drop down menu of “Transfer”, Capture Text” and
enter Capture Text folder and file name.
- Select “Start” button. The echo sounder information text will automatically be recorded
into defined data file name.

%5 New Connection - HyperTerminal Capture Text ?
File Edit View Call | Transfer | Help

Folder: C:MProgram Files (86)\Windows NT\HyperTeminal

[ Send File...
—  _ File: RAYONG TXT Browse...

Receive File...
Capture Text... Start | Cancel |
Send Text File...

Capture to Printer
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- To stop data recording, select “Transfer”, Capture Text” and “Stop”

3% New Connection - HyperTerminal
File Edit WView Call | Transfer | Help

[ Send File...

B Receive File... I
: Stop I Capture Text 2
Pause Send Text File...
=TT Capture to Printer

ECHO SOUNDER DATA ANALYSIS PROCEDURE

The Echo Sounder Data Collection System (AQFI-1301) was designed to display echogram
(Figure 17) and data recorded digital echo signal (50 kHz) into PC screen and hard disc. The
Echo Sounder Data Collection System was set up at fixed sampling rate of 0.0512 msec with
total 800 sampling echo data of digital value echo-signal recorded into the PC hard disc for
each transmitting ping.

Collecting data specification

Sampling rate = 0.0512 msec = 3.84 cm
Depth range = sampling rate x 800 samplings = 40.96 ms
Maximum depth =40.96 x 0.75=30.72 m

@) FishFinder (Under saving) J013.374 [ EChOIEVEl

A/D conv.=12 bit
Data format : CSV
Data size : 30MB/H

Frequency 50 kHz.

awin

Figure 17. Echogram and A-scope display pattern shown on PC screen.
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The echo sounder data can be analyzed using Excel program. This manual shows the procedure
of analyzing data with Microsoft Excel.

1) Open echo sounder raw data file using the Excel program, then a table like Figure 18 is
displated. Column A indicates the recording date and time. The echo sounder data are set
from column B to column ADU (800 data). Since the sampling rate of the system is 0.512
msec (and sampling frequency is 19.53 kHz), the echo data are recorded with 3.84 cm
resolution as shown by the following equation:

Resolution = Sampling Rate x Sound Speed / 2
=0.512 (msec) x 1500 (m/sec) / 2 = 3.84 (cm)
And the maximum depth that the system can measure is:
Max. depth = Resolution x Amount of Data
=3.84 cm x 800=30.72 m

“ CCOEN insert Pagelayout Formulas Data Review View Developer Q) Tell me what you want to do

6 Cut A2y iz - A A — ¥-  EPWepTed General I = gy Dy
S e S s S e 4
Clipboard % Font 3 Alignment 3 Mumber 5 Styles
Al * I 2013/03/06 10:05:45 097
A B c D E F G H | J K
1 [2013/03/06 10:05:45 097 92 2948 7970 10504 10316 10156 10504 11356 11400 1]
2 2013/3/6 10:05 0 2992 6266 4676 3936 2004 1264 620 92
3 2013/3/610:05| 96 4468 9374 11192 9880 10616 10780 11560 11076 1
4 2013/3/6 10:05 0 712 6034 5456 4676 2600 1932 1148 320
5 [2013/03/06 10:05:46 066 0 133 6518 9836 10640 10064 10388 11056 11468 11
6 2013/3/6 10:05 68 2900 6150 4628 4008 2140 1288 644 a4
7 D 310:05 20 1056 6402 10132 10340 9972 10272 11192 11632 11
8 ate ;o0 20 2532 6450 497 T U3 1220 828 136
9 o130 and 7035 95 480 9674 110 Bcho data i 10084 11308 11424 1
10 Time 31005| 112 1264 6542 589 5064 2280 1724 1220 252
ul 510:05 68 2832 7946 10432 10316 10340 10432 11356 11240 11
12 2013/3/6 10:05 68 4168 7186 5436 3728 1632 1356 736 160
13 [2013/03/06 10:05:48 004 92 4696 9514 11516 9928 10548 10756 11424 11100 11
14 2013/3/610:05| 24 3636 6750 5044 3684 1816 1496 780 68
15 2013/3/610:05| 644 5940 10458 10180 10456 9740 11124 11076 11332 11
16 2013/3/6 10:05 68 4396 7186 5732 3820 1632 1336 712 112
17 2013/3/610:05| 24 1196 6450 9880 10596 10040 10388 11124 11540 1
18 2013/3/6 10:05 20 2004 6978 5804 5156 2280 1448 964 228
19 01352 /8 '|ﬁ'|"|5 AA A30E Q3NE 11308 Q8172 10548 10800 11584 11107 1
Sheet1 ® ‘

Figure 18. Echo sounder raw data.

The echo sounder FURUNO GP-1670F sends pulses of 50 and 200 kHz alternately.
Then, recording echoes are also arranged alternately by 50 and 200 kHz data in the
direction of the row. The return echo signal recorded by Echo Sounder Data Collection
System (AQFI-1301) on the “.csv” Excel file will also be composed of rows of digital data
information of 50 and 200 kHz alternately. However, Echo Sounder Data Collection
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System (AQFI-1301) is designed to analyze only 50-kHz data. The following processes
show the way to filter the 50-kHz data.

2) Input “=AVERAGE(B1:ADU1)” in cell ADV1 for calculating the average value from cell
B1 to ADU1(Figure 19).

3) Copy cell ADV1. Select the whole column ADV and paste the formula (Figure 19). Then
the low and high average values are being alternately shown in column ADV.

Insert  Page layout Formulas Data Review View Developer Q Tell me what you want to do

-5 —
B % i Heduwd 11 A A T == - EPWrap Text Currency
— EgCopy ~ :
Paste . . M. . w = == =3= S . . .0 €0 .00
= & Format Painter B I U-| DA~ Y- === 3= £ Merge & Center % ¥ %60 3.0
Clipboard ‘ Font I Alignment [ Number
ADV1 v I I =AVERAGE(B1.ADU1) I

ADR ADS ADT ADU — ADV ADW ADX ADY ADZ AEA

1 48 160 0 68| 1,959

2 20 20 -24 68 122 Copy
3 68 20 184 of 1,782 and
4 0 -2 24 68 124 Paste
5 24 20 160 20 1,839

6 68 -24 92 al

7 48 92 160 228 1,939

8 48 48 160 68 122

9 44 0 68 92| 1,933

10 20 20 68 of 123

Figure 19. Process to average echo data.

The values of 50-kHz data are relatively much higher than those of 200-kHz data. 50
kHz data can be extracted by the “Filter” function.

4) Select cell ADV1 and click “Data” > “Filter” of the upper menu (Figure 20).

5) Click the arrow in column ADV1, and then click “Number Filters”. Select “Greater Than
Or Equal To...” (Figure 21), then the Custom Auto Filter box is opened. In the Custom
AutoFilter box, type the criteria for filtering your data. For example, type 500 in the upper-
right box to show the data higher than 500. Click “OK” to apply the filter (Figure 22).
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H ©- = Book1 - Excel
: o Click S
File Home Insert Page Layout Formulas Review eloper Y/ Tell me what you want to do

r— ? [T1Show Queries H ™ [#]Connections %l W Y ¥, Clear ¥ Flash Fill B

~ Z IEiC : _z
X EIFrOI‘I‘I Table —& = Properties Reapply E‘aﬁemow Duplicates =:
Get External  New = Refresh | Sort Filter | Textto _., g
Data~  Query - LoRecent Sources  ajj» | Edit Links T Advanced  columns —° Data Validation ~
Get & Transform Connections Sort & Filter Data Tools
ADV1 - fo | =AVERAGE(B1:ADU1) FierACut Shift1)

s (o] wm [ | Turn on filtering for the selected
e cells.

ADR ADS ADT ADU ADV ADW

- 48, 160 0 68‘. 1,959.| Then, dick the arrow in the column
2 20 20 -4 (8 122 header to narrow down the data,
3 68 20 184 0f 1782
4 0 24 24 68" 124
5| -2 20 160 20 1,839 B e
6 | 68 24 92 48" 121
7 -48 92 160 228" 1,939
8 -48 48 160 68" 122
9 44 0 68 92 1,933
10 20 20 68 0" 123
11 92 68 68 207 1,865
12 0 92 112 o 12
13 48 204 44 136 1,716
14 44 44 24 200 122
15 24 0 0 207 1,942
16 -48 24 -48 48" 123
17 -48 0 20 200 1,721
18 20 0 a4 24" 123
10l Y on 48 112 1014
| Sheet1 ®

Figure 20. Activation of the “Filter” tool.
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File Home Insert Pagelayout Formulas Data Review View [EeEVEGHIED

o | £7]Record Macro SN — | 1'_' /" [ElProperties == |
14 o= it =] .
l__ o Use Relative References a ) ﬁ — : Q] View Code "
Visual Macros ) Add- Excel COM  Insert Design _ ) Source
Basic I Macro Security ins Add-ins Add-ins +  Mode Run Dialog
Code Add-ins Controls
ADV1 ~ e =AVERAGE(B1:ADU1)
ADR ADS ADT ADU ADV ADW ADX ADY
1 -7 1€ = €~ 1,9':'1
2 20 8| Sort Smallest to Largest Click
3 I 68 ﬁl Sort Largest to Smallest
4 ' 0 Sort by Color b
5 -24
6 68 T
{ umber Filters b Equals..
7 -48
i 48 Search jo, Doe
g { ) [v] (select All) A Gree SeleCt
[v]-a68
2 | 4“4 [v]-363 I Greater Than Or Equal To... I
10 20 E"] ';ii Less Than...
[¥]-
11 92 [v] 114 Less Than Or Equal To...
[ T
12 | 0 i:]l i:s v Between...
13 -48 o Top 10...
14 44 oK Cancel Above Average
15 -24 0 0 20 1,942  PelowAverage
16 -48 -24 -48 -48 123 Custom Filter...
17 AQ n an an’ 1 791

Figure 21. Selecting the way of filtering data.

Custom AutoFilter ? X
Show rows where:
1,959 Input a value
is greater than or equal to | ISOO I v

®and Oor

s b

Use ? to represent any single character

Use * to represent any series of characters

OK Cancel

Figure 22. Custom AutoFilter box.

34



6) Copy the filtered data (column A to ADV) and paste to a new sheet (the sheet is written as
“Sheet 2” bellow) (Figure 23).

The data should be converted to voltage values to evaluate the echo data. The equation for
converting is:
VR =0.00013 x Raw data value

7) Make an additional new sheet (the sheet is written as “Sheet 3” below). Copy column A of
“Sheet 2” and paste to column A of “Sheet 3”. Select cell B1 of “Sheet 3” and input
“=Sheet2!B1*0.00013” (Figure 24). Sheet 2 should be renamed, then input the name of the
“renamed Sheet 2” instead of just Sheet 2 in the equation. Copy cell B1 of “Sheet 3”.
Select cell B1 to cell ADU x (where x is the number of rows entered in the 50-kHz data in
“Sheet 2”), and then paste.

File Home Insert Pagelayout Formulas Data Review View [ESEYElTs=ls

% ™= ?7Record Macro & = mm = Properties |
;isual Macms iﬁ Use Relative References pg- :?c'el éom E'[ e '(Eji\fie: coda |
Basic I Macro Security ins Add-ins Add-ins ~ Mode 3] Run Dialog

Code Add-ins Controls

Al - fe | 2013/03/06 10:05:45 097
A B C D E F
1 §2013/03/06 10:05:45 097 . & 2941 797<] 103C.] 10
& 2013/3/6 10:05 -96 4468 9374 11192 9
5 12013/03/06 10:05:46 066 0 133 6518 9836 10
7 2013/3/6 1( Copy all dats 56 6402 10132 10
9 12013/03/06 10:05:47 0% v w80 9674 11076 10
11 2013/3/6 10:05 68 2832 7946 10432 10
13 12013/03/06 10:05:48 004 g7 4696 9514 11516 9
15 2013/3/6 10:05 644 5940 10458 10180 10
17 2013/3/6 10:05 -24 1196 6450 9880 10
19 2013/3/6 10:05 44 4396 9306 11308 g
21 2013/3/6 10:05 -24 2556 7762 10572 10
23 2013/3/6 10:05 68 4972 9838 11216 9
25 2013/3/6 10:05 436 5756 10298 10180 10
27 2013/3/6 10:05 184 5620 10342 10156 10
29 2013/3/6 10:05 68 22372 7394 10296 10
31 2013/3/6 10:05 296 5688 10390 10112 10
33 2013/ Make a new sheet 04 10206 10180 10
35 2013/ v/ v 2vevy T wub8 8846 10984 10
37 20 sl 15 68 1220 K450 aqnd. 10

Sheet1 | Sheet2 ®

Select destination and press ENTER or choose Paste

Figure 23. Copying and pasting the filtered data to a new sheet.
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File Home Insert Pagelayout Formulas Data Review View [l
" [===1 IRecord Macro a_ﬁ e -”I.. =
\\fisua.l Mac?os H5} Use Relative Reforances Add-  Excel .CEI)M ;F:I IaT v
Basic 1. Macro Security ins Ad i+ Mode @R
Code A IHPUt Controls
B1 y Je | =Sheet2!B1*0.00013
A B C D E
1 [2013/03/06 10:05:45 097 | 0.01196
2 2013/3/6 10:05 <M
3 |2013/03/06 10:05:46 066
4 2013/3/6 10:05 Copy and paste
5 |2013/03/06 10:05:47 035
6 2013/3/6 10:05
7 2013/03/06 10:05:48 004
8 2013/3/6 10:05
9 2013/3/6 10:05
10 2013/3/6 10:05
11 2013/3/6 10:05
12 2013/3/6 10:05
13 2013/3/6 10:05
14 2013/3/6 10:05
15 2013/3/6 10:05
16 2013/3/6 10:05
17 2013/3/6 10:(] Make a new sheet
18 2013/3/6 10:&;1
19 2013/3/6 1 g
Sheet1 | Sheet2 | Sheet3 @

Figure 24 Process of converting raw data into voltage data.

To show the relationship between the voltage
following processes.

data and depth, make a graph as shown in the

8) Select row 1. Right-click and select “Insert” (Figure 25).

9) Input “Depth” in cell Al and depth value
0.0384, 0.0768, ... ). Insert a “Scatter” grap

(meter) in cell B1 to ADUL (from left cell, 0,
h.

10) Right-click on the graph and select “Select data ...”, then the Select Data Source box is

opened (Figure 26). Click “Add” in the Sel
remove all. And then, Edit Series box is o

ect Data Source box. If there is any data series,
pened. Input Series name, Series x values, and
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Series y values. For example, to show the graph of data in row 2, input the data as shown
Figure 27, and the graph like in Figure 28 is displayed.

File EETNCM Insert Pagelayout Formulas Data Review View Developer €
2 _

|_f‘ _‘_?L{’C“t wdves 12 A A T == ®- EWrapText
Paste =8 Copy ~ B I U- . &'A.‘ a%' === ==

. ¥ Format Painter = LSS < = = = |25 | 2Merge &

Clipboard = Font [ Alignment
Al - £ 2013/03/06 10:05:45 097

Bdow-12 A AE% 9 [

BI=O-A--%% B ¢ D £ i
1 12013/03/06 10:05:45 097 0.01196 0.38324  1.0361 1.36552 1.34
23{’ Cut 5 -0.01248 0.58084 1.21862 1.45496 1.z
§ B oy 0 017368 084734 127868 1.

“Iy Paste Options:
~ 95 00026 0.13728 0.83226 1.31716 1.2

£ P'ie;j:ri'lfx & ‘“ -0.01248  0.6344 1.25762 1.43988 1.31
£ 5 0.00884 0.36816 1.03298 1.35616 1.34
?I g:i | 0.01196 0.61048 1.23682 1.49708 1.2¢
€ Cloar Contents 5 0.08372 07722 1.35954  1.3234 1.3t
€5 Format Cells. 5 -0.00312 0.15548  0.8385  1.2844 1.37
1 Row Height. 5 0.00572 0.57148 1.20978 1.47004 1.27
1 Hide 5 -0.00312 0.33228 1.00906 1.37436 1.32
1 Unhide 5 0.00884 0.64636 1.27894 1.45808 1.2¢
an TaS Ee Wis WEANE NaWal= N NcCeeo n74A000 1 07T A a4 3aTa R e bl

Figure 25. Inserting a new row.

Select Data Source

] Chart data range: E

Switch Row/Column

Legend Entries (Series) Horizontal (Category) Axis Labels

7 Edit 2% Remove ’ -7 Edit

Hidden and Empty Cells Cancel ¥

Figure 26. Selecting Data Source.
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Edit Series

Series name:
=Sheet3!$A$2 2+ =2013/03/0610..
Series X values:
=Sheet3!$B$2:$ADUS2 4+ -001196,0383..
Series Y values:
=Sheet3!$B$1:$ADU$1 k| =1
OK Cancel
Figure 27. Eample of an input data.
File Home Insert Pagelayout Formulas Data Review View Developer JEGEDEM Format Q) Tell me whi
[ ) - T - - - == .
Il @5 ege | : r: | : :
Add Chart Quick Change / / : / / gl
Element ~ Layout~ | Colors +lasimiiad - < ==ome e cacos ol
Chart Layouts Chart Styles
Chart3 - Jr =SERIES{Sheet3!5A52,5heet315B52:5ADUS2,Sheet315BS1:SADUSL, 1)
A B | C D | E F | G | H |
1 Depth 0 0.0384 0.0768  0.1152 0.1536 0.192 0.2304
2 2013/03/06 10:05:45 097 0.01196 0.38324 1.0361 1.36552 1.34108 1.32028 1.36552
3 2013/3/6 10:05 (-)0,01248 0.58084 1.21862 1.450496 1.2844  1.38008 1.4014 o
5 2013/3/6 10:05 - - Voltage level (V)
0 0.5 1 1.5 2
6 _2013;’03/06 10:05:47 035 0 ®
7 2013/3/6 10:05 s -
8 2013/03/06 10:05:48 004 —
o E 0
9 2013/3/6 10:05 ‘é’ 15
10 2013/3/610:05 | B e —
11 2013/3/610:05 | B
12 2013/3/6 10:05 - 20
13 2013/3/6 10:05 -
14

2013/3/6 10:05 & «oene —— O —0

P B L PR P [P [P [P

Figure 28. Graph showing the relationship between voltage values and depths.
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In order to find out the fish abundance distribution in the survey area, a further echo signal data
analyzing process is required as shown in the following:

1) Convert digital data (raw data) into voltage data (in terms of linear and decibels),
(Figure 29),

2) Calculate the Time Varied Gain (TVG) compensation of loss echo signal for each layer
of water depth (Figure 30),

3) Calculate the average value of echo signal for each transmitting ping, (Figure 31),

4) Calculate the integration value of echo signal of each integration distant,

(Figure 32),
5) Plot the echo integration value in the survey transect for fish abundance distribution
(Figure 33).
Collecting data from 001 to 800 samplings by CSV file

POLIAL 0 100845 28T ff itk me 15 I (317y 1 1135 (" Hiw (T 11024
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LW o L] o P 1 {-1]] ) 1338 LEHE -] Pepga (RE2F ] RENRR

ST b0 O LH] el i L1 Wh ([0 ] LEL -] (45 ] LRF) 2 [4F; 0

Raw data

i (‘MN-‘ Collecting data from 001 to 800 samplings
s
B e R J

) 1] 1] E-H el o = L] o

R LY "‘—I 1T Pl | T (L] Tarni T i i 1919 rrpmy 1

ve=0.000 Digit data
v Conversion to voltage data
430043
L L] o Dk L1 oiss amg Le ] Db B30T 03 oihi [ THr
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Figure 29. Converting digital data (raw data) in to voltage data.
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TVG (Time Variable Gain) compensation

[T -1 L
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‘Voltage data before TWG compensation
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Figure 30. Calculation of Time Varied Gain (TVG) compensation of loss echo signal for each
layer of water depth.
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Macro data processing
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Figure 31. Calculation of average value of echo signal for each transmitting ping.
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Figure 32. Calculation of integration value of echo signal of each integration distance.
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Integration of collecting data

Result of fish resources

Survey transect line : total xx miles
One line length : xx miles

Unit distance : aa mile

Ship speed : bb knots

Data interval = aa/bb x 60 minute

Figure 33. Plot of the echo integration value in the survey transect for fish abundance
distribution.
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GPS DATA ANALYSIS PROCEDURE

Outline of GPS data

The GPS receiver output data or record tracks, the time, accuracy, etc. in NMEA
format. NMEA is acronym for the National Marine Electronics Association. There are
different types of NMEA messages. Some of those that are applicable to GPS receivers are
listed below.

® GPGGA: essential fix data which provides 3D location and accuracy data.
® GPRMC: has its own version of essential GPS pvt (position, velocity, time) data.
® GPDPT: Depth

® GPVTG: Speed over ground and tracking offset.

The GPGGA message has enough information for this Manual’s system. To understand
the NMEA message structure, examine the $GPGGA message as shown below, this particular
message was an output from GPS receiver:

$GPGGA,031959,1235.0071,N,10122.5079,E,1,16,0.7,3.6,M,,,,*0C

031959 is the time stamp: UTC time in hours, minutes and seconds.

1235.0071 is the latitude in the DDMM.MMMM format.

N denotes north latitude.

10122.5079 is the longitude in the DDDMM.MMMM format.

E denotes east longitude.

1 denotes the fixed quality: 1 = independent
2 = Differentially correct coordinate (e.g., WAAS, DGPS)
3 = PPS fix
4 = RTK fix coordinate (centimeter precision)
5 = RTK Float (decimeter precision.

16 denotes number of satellites used in the coordinate.

0.7 denotes the HDOP (horizontal dilution of precision).

3.6 denotes altitude, meters, above mean sea level.
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M denotes units of altitude (eg. meters or feet)

(empty field): Height of geoid (mean sea level) above WGS84 ellipsoid
(empty field) time in seconds since last DGPS update

(empty field) DGPS station ID number

*0c is the checksum data, always begins with *

The NMEA of GPS is saved in text format. Here, the resource distribution is mapped
with Microsoft Excel.

a. Loading NMEA data with Excel
Open text file data by using Excel program
File -> Open --> All Files
At Text Import Wizard — Step 1 of 3, select “Fix width”, “Next”

Test Import Wizard - Step 1of 3 7 w5

The Text Wizard has determined that yvour data is Delimited,

If this is correct, choose Mext, or choose the data type that best describes your data.
Original data type

Choose the file type that best describes your data:
(7 Delimited - Characters such as commas or tabs separate each field.

i@ Fixed width - Fields are aligned in columns with spaces between each field.

Start import atrow: |1 = File origin: 874 : Thai (Windows) IEI

Preview of file DMy Documents \CFMD General\Activiies 2106\RIHM 20164GP. .. \20140421_001.TXT.

IIZDR,025130,21, 04,2014, -07, 00*70 -
IIVIG,2758.5,T,,,2.3,N,4_3, K, 2*53

IIGER, 025131,1254_8355,M,10122 _7201,E,1,09,1.1,0.7,M, ,,,*0&

IIRMC, 025131, A,1234_8355,M,10122 _7201,E,2_3,278_5,210414, , ,A%&2

Cancel

Finish
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b. At Text Import Wizard — Step 2 of 3, separate cells by hour, minute, second, degree, min.,
lat., degree, minute, and long., and select “Next”

Text Import Wizard - Step 2 of 3 [

This screen lets wou set field widths (column breaks).
Lines with arrows signify a column break.

To CREATE a break line, dick at the desired position.
To DELETE a break line, double dick on the line.
To MOVE a break line, dick and drag it.

Data preview

10 20 30 40 50 60 70

L 1 I} 1 1 1 1 1 1 1 1 1 1 1
ITzDn, pzlizol 1| 0e, zo1fe|, Ho 7, bo=70 -
1vTe, ke .o, . 2.5, 1. 4.5, 2, oS

I1cea, bzl hzlza  ezssl W, holkz 7301, E,1, 05,11, 0.7, 1, ,,, %08

T1EMc, bzEilEl R, hzse salE| W, 1b1zz _73p1, =, 2.3, 278 .5, 210414, , , A*E2
1IDET,E =, 0 bl ~leT i
-« I 3

[ Cancel ] [ < Back ] [ _______________ Mext > ] [ Einish

c. At Text Import Wizard — Step 3 of 3, select “General”, “Finish”

Text Import Wizard - Step 3 of 3 [

This screen lets you select each column and set the Data Format.

Colurmn data format

@ General
_ 'General’ converts numeric values to numbers, date values to dates, and all
| Text remaining values to text.

Jose fowe[3]

~) Do not import column (skip)

Data preview

*0a

Z
-k
Z
Z

P
L -
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d. The Excel data sheet will be displayed as follows:

A B C D E F G H I ] K L M N
1 "$IIGGA ," 2 51 3 12 34.8355 "N, 101 22.7301  ",E1,09,1.1,0.7,M,,,,%06"
2 |"$IIRMC " 2 51 3 "A 1234, 8355"" "N, 1"122.7  3"01,E,2.3,278.5,210414,, A*62"
3 |"$IDPT " 8 "3, " 00" X "67
4 |"$1zpA " 2 51 3 21"0420 14"  "07 ,"00%71
5 |"$IVTG " 27 2 "1 T 19 N"35 'K ,"A*SF
6 |"$IIGGA ," 2 51 2 12 34.8354 ","N"," 101 22.7295 "E1,09,1.1,0.3,M,,,,%0C"
7 |"$IIRMC " 2 51 2" "A 1234, 8354 "N, 1"122.7 2"95,E,1.9,272.1,210414,,,A*6B"
8 |"$IIDPT " 8 ", " 00" ,* "65
9 |"$lizpA " 2 51 33 21,0420 14 07 ,"00%73
10 "$IVTG " 25 6 "3 T 25 N'47 K A¥51
11 "$IIGGA ," 2 51 33" 12 34.8351 ","N"," 101 22.7289 "E1,09,1.1,0.7,M,,, *01"
12 "$IIRMC ," 2 51 33" "A 1234, 8351"" "N, 1"122.7  2"89,E,2.5,256.3,210414,,,A*63"
13 "$IIDPT " 8 "0, " 00" X "64
14 "$IIZDA " 2 51 33" 21"0420 14" 07 ,"00%73
15 "$INVTG ," 25 9 "0 T ™18 N33 'K %50
16 "$IIGGA ," 2 51 34 1234.835 "'N""1 01 22.7284 " E1,09,1.1,0.8,M,,,%05"
17 "$IIRMC ," 2 51 34" "A 1234, 8350"" "N, 1"122.7  2"84,E,1.8,259.0,210414,, A*60"
18 "$IIDPT " 8 "3, " 00" x "67
19 "$IIZDA ," 2 51 35 210420 1'4""  "07 ,"00%75
20 |"$IVTG " 24 6 "g ™19 N"36 'K %52
21 |"$1IGGA " 2 51 3 12 34.8347 ""N"," 101 22.7279 "1,09,1.1,0.6,M,,,,*0E"
22 |"$IIRMC " 2 51 35 "A 1234, 8347"" "N, 1"122.7  2"79,E,1.9,246.8,210414,,, A*62"
23 |"$1IDPT " 8 "2, " 00" E "66
24 |"$1IzDA " 2 51 36" 210420 14 07 ,"00%76
25 |"$IVTG " 23 2 "7 T 1.8 N34 'K "A*5D
26 |"$IIGGA " 2 51 36" 12 34.8343  ","N"," 101 22.7276  "E1,09,1.1,1.1,M,,,,%00"
27 |"$IIRMC " 2 51 36" A 1234, 8343"" "N, 1"122.7 2"76,E,1.8,232.7,210414,,, A*67"

e. Move cursor into cell which indicates “$IIGGA” where information on time, and position
(Latitude and Longitude) are contained, use right bottom mouse click for drop down menu.
Select “Filter”, “Filter by Selected Cell’s Value”.

Igﬁhoma S - A A E ey
AR < oA £ F G H I 1 K L M
1 [$1GGA "D 5121 12 34.8355 " 'N"" 101 22.7301 ",E1,09,1.1,0.7,M,,,, %06"
2 |"SIIRN & | Cut "A 1234, 8355"," N, 1"122.7  3"01,E,2.3,278.5,210414,, A*62"
3 |"$IIDHEa  Copy 0" I "67
4 "SIIZI &, paste 2170420 14" 07 0071
5 “$IIV-| Paste Special... T “! (“”(1-9 (N(“3-5 “(K :“AXSF
6 |"$IIG e 12 34.8354 " 'N"" 101 22.7295 " [E1,09,1.1,0.3,M,,, *0C"
7 "$IRy e "A 1234, 8354"" N, 1"122.7  2"95,E,1.9,272.1,210414,, A*6B"
8 |"$IIDE Delete.. 0" s 65
9 |"$IIZL | Clear Contents 2170420 1'4")"- 07 "00%73
10 |"$IIV] Fiter v [ "47 K VA%51
11 "SHG( | con 5 e —— 101 22.7289 " ,E,1,09,1.1,0.7,M,,,,%01"
12 "$IIRN ) . 1"" "N, 1"122.7 2"89,E,2.5,256.3,210414,, A*69"
13 “$HD[J Insert Comment Filter by Selected Cell's Color
14 “$IIZ|: ﬁ‘- Format Cells... Filter by Selected Cell's Font Color u(u_ "7 {Iloo*?:;
15 |"$IIV1 Pick From Drop-down List... Filter by Selected Cell's Icon "33 "K "A¥50
16 |"$IIG Name a Range... 1234.835 ,'N""1 01 22.7284 " 1,09,1.1,0.8,M,,,,*05"
17 “:IIRrg) — “xA 1234, 8350"" N, 1"122.7  2"84,E,1.8,250.0,210414,,, A*60"
18 |"$IIDFr—o 3 - 0" . 67
19 |"$I1ZDA," 2 5135 21",0420 14" "07 "00%75
20 "$IIVTG," 246 g T " 1.9 N,"3.6 "K V'A%S2
21 "$IIGGA," 2 5135 12 34.8347 " N"" 101 22.7279 ",E1,09,1.1,0.6,M,,,, *OE"
22 "$IIRMC," 2 5135 "A 1234, 8347"" N, 1"122.7  2"79,E,1.9,246.8,210414,, A*62"
23 "$IIDPT," 8 " 00" F "66
24 "$IIZDA," 2 5136 21",0420 14" 07 "00%76
25 "SIVTG," 232 "z T " 1.8 N,"3.4 "K VA*SD
26 "$IIGGA," 2 5136 12 34.8343 " 'N"" 101 22.7276 ",E1,09,1.1,1.1,M,,,,%00"
27 "$IIRMC," 2 5136 "A 1234, 8343"" N, 1"122.7 2'76,E,1.8,232.7,210414,,,A*67"
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f. Excel data sheet will display only the row of data starting with “$IIGGA”. Column defines
C as hour, D as minute, E as second, G as degree of latitude, H as minute of latitude, J as
degree of longitude, K as minute of longitude.

A B C D E F G H I ] K L M

1 |$IIZDA, ¥ - - - -, - +],04,201(~14-  [+]07, [~]00%70 [+ ~

3 |$1IGGA, )" 2 51 S 12 34.8355™,"N"," 101 22.7301 ,E,1,09,1.1,0.7,M,,,,%06
8 |sliGGa, )" 2 51 32" 12 34.8354™"N"," 101 22.7295 E,1,09,1.1,0.3,M,,,,%0C
13 |$1IGGA, "," 2 51 33" 12 34.8351","N"," 101 22.7289 ,E,1,09,1.1,0.7,M,,,,%01
18 |$IIGGA, "," 2 51 34" 12 34.835™,"N"," 101 22.7284 ,E,1,09,1.1,0.8,M,,,,%05
23 31IGGA, )" 2 51 35" 12 34.8347 ™,"N"," 101 22.7279 E,1,09,1.1,0.6,M,,,,*0E
28 S1IGGA, " 2 51 36" 12 34.8343""N"," 101 22.7276 E,1,09,1.1,1.1,M,,,,%00
33 S1IGGA, " 2 51 37" 12 34.834""N"," 101 22.7273 E,1,09,1.1,1.4M,,,,%02
38 S1IGGA, " 2 51 38" 12 34.8335™,"N"," 101 22.7271 E,1,09,1.1,1.4,M,,,,%0D
43 |$IIGGA, "," 2 51 39" 12 34.833""N"," 101 22.7269 ,E,1,09,1.1,1.6,M,,,,%02
48 SIIGGA, " 2 51 40" 12 34.8325","N"," 101 22.7268 ,E,1,09,1.1,1.6,M,,,,%09
53 SIIGGA, " 2 51 40", 12 34.8325™,"N"," 101 22.7268 ,E,1,09,1.1,1.6,M,,,,%09
58 S1IGGA, " 2 51 42m" 12 34.8315™,"N"," 101 22.7268 E.1,09.1.1,1.4,M,. *0A
63 |SIIGGA, " 2 51 43" 12 34.8309™,"N"," 101 22.7268 E,1,09,1.1,1.7,M,,,,%05
68 SIIGGA, " 2 51 4, 12 34.8304™,"N"," 101 22.727 E,1,09,1.1,1.3,M,,,,%02
73 S1IGGA, " 2 51 44" 12 34.8304 ™,"N"," 101 22.727 E,1,09,1.1,1.3,M,,,,%02
78 SIIGGA, " 2 51 467" 12 34.8294 " "N"," 101 22.7275 E,1,09,1.1,1.5M,,,,*0B
83 SIIGGA, " 2 51 7" 12 34.8289 ™,"N"," 101 22.7279 E,1,09,1.1,1.6,M,,,,%09
88 SIIGGA, " 2 51 a7m" 12 34.8289 ™,"N"," 101 22.7279 E,1,09,1.1,1.6,M,,,,%09
93 31IGGA, " 2 51 ag"" 12 34.8285","N"," 101 22.7283 E,1,09,1.1,1.4M,,,,%0D
98 |SIIGGA, " 2 51 497" 12 34.8281™,"N"," 101 22.7287 E,1,09,1.1,1.7,M,,,,*0F
103 |s11GGA, )" 2 51 50" 12 34.8278""N"" 101 22.7292 E,1,09,1.1,1.3,M,,,,%01
108 s11GGA, ", 2 51 517" 12 34.8274™"N"," 101 22.7298 E,1,09,1.1,1.5,M,,,,%00
113 |$11GGA, ", 2 51 517" 12 34.8274""N"," 101 22.7298 E,1,09,1.1,1.5M,,,,%00
118 SIIGGA, " 2 51 517" 12 34.8274""N"," 101 22.7298 E,1,09,1.1,1.5,M,,,,%00

Copy all the data to a new work sheet.

g. Delete data in column A, B, F, I and L-N.

A B C D E F G H I ] K L M N
1 |"$IIGGAT]," .2 |51 - -] - »]34.8355 7 |","N"," 1[+]22.7304~ " E, 1,09 ~|1,0.7,M,,,,%06"
6 "$IIGGA " 2 51 320" 12 34.8354 ""N"," 101 22.7295 "E,1,09,1.1,0.3,M,,,,*0C"
11 "$IIGGA " 2 51 3" 1234.8351 ""N"," 101 22.7289 "E1,09,1.1,0.7,M,,,,%01"
16 "$IIGGA ," 2 51 34" 12 34.835  ""N"," 101 22.7284 "E,1,09,1.1,0.8,M,,,,%05"
21 "$IIGGA " 2 51 357" 12 34.8347 ""N"," 101 22.7279 ",E1,09,1.1,0.6,M,,,,*0E"
26 "$IIGGA " 2 51 36" 12 34.8343 ""N"," 101 22.7276  "E,1,09,1.1,1.1,M,,,,%00"
31 "$IIGGA " 2 51 37" 1234.83¢  ""N"" 101 22.7273  "E1,09,1.1,1.4,M,,,,%02"
36 "$IIGGA " 2 51 3" 12 34.8335 ""N"," 101 22.7271  "E1,09,1.1,1.4,M,,,,%0D"
41 "$IIGGA " 2 51 397" 1234.833  ""N"," 101 22.7269 "E1,09,1.1,1.6,M,,,,%02"
46 "$IIGGA ," 2 51 40m" 12 34.8325 ""N"," 101 22.7268 "E,1,09,1.1,1.6,M,,,,%09"
51 "$IIGGA " 2 51 40" 1234.8325 ""N"," 101 22.7268 "E1,09,1.1,1.6,M,,,,%09"
56 "$IIGGA " 2 51 4n 12 34.8315 ""N"," 101 22.7268 "E,1,09,1.1,1.4,M,,, *0A"
61 "$IIGGA " 2 51 43m" 1234.8309 ""N"," 101 22.7268 "E1,09,1.1,1.7,M,,,,%05"
66 "$IIGGA " 2 51 44" 12 34.8304 ""N"," 101 22.727  "E1,09,1.1,1.3,M,,,,%02"
71 "$IIGGA " 2 51 44" 12 34.8304 ""N"," 101 22.727  "E1,09,1.1,1.3,M,,,,%02"
76 "$IIGGA " 2 51 46" 12 34.8294 ""N"," 101 22.7275 "E,1,09,1.1,1.5,M,,,,*08"
81 "$IIGGA " 2 51 47m" 1234.8289 ""N"," 101 22.7279 "E1,09,1.1,1.6,M,,,,%09"
86 "$IIGGA " 2 51 47 1234.8289 " "N"," 101 22.7279 "E1,09,1.1,1.6,M,,,,%09"
91 "$IIGGA " 2 51 48" 1234.8285 ""N"," 101 22.7283 "E1,09,1.1,1.4,M,,,,*0D"
96 "$IIGGA " 2 51 49" 1234.8281 ""N"," 101 22.7287 "E1,09,1.1,1.7,M,,,,*0F"
101 "$IIGGA " 2 51 507" 1234.8278 ""N"," 101 22.7292  "E1,09,1.1,1.3,M,,,,%01"
106 "$IIGGA " 2 51 517 12 34.8274 ""N"," 101 22.7298 "E1,09,1.1,1.5,M,,,,%00"
111 "$IIGGA " 2 51 517" 1234.8274 ""N"," 101 22.7298 "E1,09,1.1,1.5,M,,,,%00"
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h. After deleting, calcurate UTC (Coordinated Universal Time) and degree of latitude and

longitude, column H as 1:00, | as 0:01, J as 00:00:01, K as =+H1*A1+B1*I11+C1*J1, L as
=+D1+E1/60 and M as =+F1+G1/60.

K1 - i | =+H1*A14B1%11+C1%I1
A B C D E F G H I J K L M
1 2 51 kil 12 34.8355 101 22.7301 1:00 0:01  0:00:01 2:511 12.58059167 101.378835
2 2 51 32 12 34.8354 101 22.7295 1:00 0:01  0:00:01 2:51 12.58059 101.378825
3 2 51 33 12 34.8351 101 22.7289 1:00 0:01  0:00:01 2:51 12.580585 101.378815
4 2 51 34 12 34.835 101 22,7284 1:00 0:01  0:00:01 2:51 12.58058333 101.3788067
2 2 51 35 12 34.8347 101 22,7279 1:00 0:01  0:00:01 2:51 12.58057833 101.3787983
6 2 51 36 12 34.8343 101 22.7276 1:00 0:01  0:00:01 2:51 12.58057167 101.3787933
7 2 51 37 12 34.834 101 22.7273 1:00 0:01  0:00:01 2:51 12.58056667 101.3787883
8 2 51 38 12 34.8335 101 22.7271 1:00 0:01  0:00:01 2:51 12.58055833 101.378785
9 2 51 39 12 34.833 101 22.7269 1:00 0:01  0:00:01 2:51 12.58055 101.3787817
10 2 51 40 12 34.8325 101 22.7268 1:00 0:01  0:00:01 2:51 12.58054167 101.37878
11 2 51 40 12 34.8325 101 22.7268 1:00 0:01  0:00:01 2:51 12.58054167 101.37878
12 2 51 42 12 34.8315 101 22,7268 1:00 0:01  0:00:01 2:51 12.580525 101.37878
13 2 51 43 12 34.8309 101 22.7268 1:00 0:01  0:00:01 2:51 12.580515 101.37878
14 2 51 44 12 34.8304 101 22.727 1:00 0:01  0:00:01 2:51 12.58050067 101.3787833
15 2 51 44 12 34.8304 101 22.727 1:00 0:01  0:00:01 2:51 12.58050067 101.3787833
16 2 51 46 12 34.8294 101 22.7275 1:00 0:01  0:00:01 2:51 12.58049 101.3787917
17 2 51 47 12 34.8289 101 22.7279 1:00 0:01  0:00:01 2:51 12.58048167 101.3787983
18 2 51 47 12 34.8289 101 22.7279 1:00 0:01  0:00:01 2:51 12.58048167 101.3787983

. Adjust the value of UTC in columm K by selecting, “Format Cells”. “Time”, and “13:30:55".

K1 - Jfe | =tH1*AL+HI1*BLHIICL
A B C D E F G H I ] K L M N 0
1 2 51 k31 12 34.8355 101 22.7301 1:00 . L = = N
[— 7. [
2 2 51 2 12 34.8354 101 22.7295 00| | mEces - - - e
3 3 2} ;i g 3‘3';'*3;3; ﬁ} ggggi 18@ Number | Algoment | _Font | Border | Fil | Protecton |
5 2 51 35 12 34.8347 101 22.7279 1:00 Categary:
6 2 51 36 12 34.8343 101 22.7276 1:00 Generd - |  sompe
7 2 51 37 12 34.834 101 22.7273 1:00 Currency 25131
8 2 51 38 12 34.8335 101 227271 1:00 Aczunting Type:
9 2 51 39 12 34.833 101 22.7269 1:00 s -
10 2 51 40 12 34.8325 101 22.7268 1:00 Percentage i [
11 2 51 40 12 34.8325 101 22.7268 1:00 Sontfic znimo v i
12 2 51 42 12 34.8315 101 22.7268 1:00 e Fei W
13 2 51 43 12 34.8309 101 22.7268 1:00 e
14 2 51 4 12 34.8304 101 22.727 1:00 Locale flocation):
15 2 51 4 12 34.8304 101 22.727 1:00 Thai (Thaland) -]
16 2 51 16 12 34.8294 101 22.7275 1:00
17 2 51 47 12 34.8289 101 22.7279 1:00
18 2 51 47 12 34.8289 101 22.7279 1:00 =
19 2 51 48 12 34.8285 101 22.7283 1:00 e o dctes ot and b ae e v, e fomets et bedi i
. Ime frorma’ Ispia’ late an ime serial numbers as date values. Time rorma’ iat begin with an
20 2 51 49 12 34.8281 101 22.7287 1:00 asterisk (*) fESDEI‘IdyUJ changes in regional date and time settings that are spedified for 31& operating
21 2 51 50 12 34.8278 101 22.7292 1:00 system, Formats without an asterisk are not affected by operating system settings.
2 2 51 51 12 34.8274 101 22.7298 1:00
23 2 51 51 12 34.8274 101 22.7298 1:00
24 2 51 51 12 34.8274 101 22.7298 1:00 [ o< ][ caca |
25 2 51 51 12 34.8274 101 22.7298 100 |
26 2 51 51 12 34.8274 101 22.7298 1:00 0T 0:00:07 1T 1258045667 T0T.37883
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Excel sheet UTC time will show columm K

W00 ] O LN s LD D e

-
7%}
MNNRRRNMNMNRNRMERNNRNENRNNRNANNRNRN S NRN NSNS

B C D
51 31 12
51 32 12
51 33 12
51 34 12
51 35 12
51 36 12
51 37 12
51 38 12
51 39 12
51 40 12
51 40 12
51 42 12
51 43 12
51 44 12
51 44 12
51 46 12
51 47 12
51 47 12
51 48 12
51 49 12
51 50 12
51 51 12
51 51 12
51 51 12
51 51 12
51 51 12

E
34.8355
34.8354
34.8351

34.835
34.8347
34.8343

34.834
34.8335

34.833
34.8325
34.8325
34.8315
34.8309
34.8304
34.8304
34.8294
34.8289
34.8289
34.8285
34.8281
34.8278
34.8274
34.8274
34.8274
34.8274
34.8274

101
101
101
10
101
101
101
101
101
101
101
101
101
101
101
101
101
101
10
101
101
101
101
101
101
101

G
22.7301
22,7295
22.7289
22.7284
22.7279
22.7276
22.7273
22.7271
22,7269
22.7268
22.7268
22.7268
22.7268

22.727

22.727
22.7275
22.7279
22.7279
22.7283
22,7287
22,7292
22.7298
22.7298
22,7298
22.7298
22.7298

I J K L
1:00 0:01  0:00:01 2:51:31  12.58059167
1:00 0:01  0:00:01 2:51:32 12.58059
1:00 0:010  0:00:01 2:51:33 12.580585
1:00 0:01  0:00:01 2:51:3%4  12.58058333
1:00 0:010  0:00:01 2:51:35  12.58057833
1:00 0:01  0:00:01 2:51:36  12.58057167
1:00 0:01  0:00:01 2:51:37  12.58056667
1:00 0:01  0:00:01 2:51:38  12.58055833
1:00 0:010  0:00:01 2:51:39 12.58055
1:00 0:01  0:00:01 2:51:40  12.58054167
1:00 0:01  0:00:01 2:51:40 12.58054167
1:00 0:01  0:00:01 2:51:42 12.580525
1:00 0:01  0:00:01 2:51:43 12.580515
1:00 0:01  0:00:01 2:51:44  12.58050667
1:00 0:01 0:00:01 2:51:44  12.58050667
1:00 0:01  0:00:01 2:51:46 12.58049
1:00 0:01  0:00:01 2:51:47  12.58048167
1:00 0:01  0:00:01 2:51:47  12.58048167
1:00 0:01  0:00:01 2:51:48 12.580475
1:00 0:01  0:00:01 2:51:49  12.58046833
1:00 0:010  0:00:01 2:51:50  12.58046333
1:00 0:01  0:00:01 2:51:51  12.58045667
1:00 0:01  0:00:01 2:51:51  12.58045667
1:00 0:010  0:00:01 2:51:51  12.58045667
1:00 0:01  0:00:01 2:51:51  12.58045667
1:00 0:01  0:00:01 2:51:51  12.58045667

M
101.378835
101.378825
101.378815

101.3788067
101.3787983
101.3787933
101.3787883
101.378785
101.3787817
101.37878
101.37878
101.37878
101.37878
101.3787833
101.3787833
101.3787917
101.3787983
101.3787983
101.378805
101.3788117
101.37882
101.37883
101.37883
101.37883
101.37883
101.37883

J.  Copy values from column K to M to a new sheet. “Paste”, “Paste Values”. Convert the data
of column A to time by “Format Cells”, “Time”, “13:30:55".

[ mehemcjs A S8 0

B I

MEC Y- I

1 0.119108796l 12 s8nsa1/7 101 378835
2 011 & Cut ESZS
3 0.11 53 copy 815
4 0.118 3 paste 8067
5 0.11¢ Faste Special... /o83
6 0.11¢ 7933
7 | 011g It 7883
8 | 0119  Delete- B785
9 0.11¢ Clear Coptents 7817
10 | 0.11¢ Filter » /878
11 | 0.119 Sort . 7878
12 | 0.11¢ 7878
13 0.11¢ 4 Insert Comment 7878
14 | 0.11G/5 Format Celis.. 7833
15 0.11¢ Fick From Drop-down List.., 7833
16 | 0.11% Name a Range... 7917
17 | 0.11S @, Hyperiink... y983
18 | 0.11%zso=ox TE JoUTOTOT rororos 983
19 | 0.119305556| 12.580475 101.378805
20 0.11931713 12.58046833 101.3788117
21 | 0.119328704 12.58046333 101.37882
22 | 0.119340278 12.58045667 101.37883
23 | 0.119340278 12.58045667 101.37883
24 | 0.119340278 12.58045667 101.37883
25 | 0.119340278 12.58045667 101.37883
26 | 0.119340278] 12.58045667 101.37883

FSZBS
D

B e D E
- = o
Format Cells (-2
1 - -
Number | Algnment | Font [ Border | Fil [ Protection |

Category:

General
Number
Currency
Accounting
Date

[Time.
Percentage
Fraction
Scientific
Text
Spedial
Custom

.| Sample

Locale (ocation):
Thai (Thailand)

Time formats display date and tme serial numbers as date values. Time formats that begin with an
asterisk (*) respond to changes in regional date and time settings that are specified for the operating
system. Formats without an asterisk are not affected by operating system settings.

. 7 101.37883

12.58045667 101.37883

28 12.58041167 101.37888
29 12.58041167 101.37888
30 12.58039333 101.3788967
3 12.580385 101.3789033

k. The column A is UTC. Normally, local mean time is used in the resarch. So the local time
is shown in column E (UTC add Time difference). The columns of latitude and longitude
should be reversed, because the latitude is on the y axis and longitude on the x axis.
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1 UTC

2 2:51:31
3 2:51:32
4 2:51:33
5 2:51:34
6 2:51:35
7 2:51:36
8 2:51:37
9 2:51:38
10 2:51:39
11 2:51:40
12 2:51:40
13 2:51:42
14 2:51:43
15 2:51:44
16 2:51:44
17 2:51:46
18 2:51:47

B
Latitude
12.58059167

12.58059

12.580585
12.58058333
12.58057833
12.58057167
12.58056667
12.58055833

12.58055
12.58054167
12.58054167

12.580525

12.580515
12.58050667
12.58050667

12.58049
12.58048167

C
Longitude

D

E

Time Diff. Local Time

101.378835]

7:00|=+D2+A2 |

101.378825
101.378815
101.3788067
101.3787983
101.3787933
101.3787883
101.378785
101.3787817
101.37878
101.37878
101.37878
101.37878
101.3787833
101.3787833
101.3787917
101.3787983

7:00
7:00
7:00
7:00
7:00
7:00
7:00
7:00
7:00
7:00
7:00
7:00
7:00
7:00
7:00
7:00

9:51:32
9:51:33
9:51:34
9:51:35
9:51:36
9:51:37
9:51:38
9:51:39
9:51:40
9:51:40
9:51:42
9:51:43
9:51:44
9:51:44
9:51:46
9:51:47

F

Longitude
101.378835
101.378825
101.378815
101.3788067
101.3787983
101.3787933
101.3787883
101.378785
101.3787817
101.37878
101.37878
101.37878
101.37878
101.3787833
101.3787833
101.3787917
101.3787983

G
Latitude

12.58059167
12.58059
12.580585
12.58058333
12.58057833
12.58057167
12.58056667
12.58055833
12.58055
12.58054167
12.58054167
12.580525
12.580515
12.58050667
12.58050667
12.58049
12.58048167

I.  Select Columns F and G, select insert chart, select a scatter plot chart. This procedure can
produce a drawing of the track line.

F

G

101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101

3657
3668
3556
3668
3668
3668
3668
palalala
3668
3668
3556
3668
3668
3668
3668
palalala
3668
3668
3556
3668
3668
3665
3665

1258108

125611
1256111
1256111
1256111
1256111
1258116
1256117
1258115
1256121
1256123
1258125
1258127
1258125
1256131
1256133
1258135
1258138
1256138
1256141
1258143
1258145
1258147

1255

12585

1258

12575

1257

12565

12.56
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m. Add shore line data and detect with the tracking data. This procedure will produces a rough
survey map. After a chart is added, some of the default elements should be modified to
create an exquisite eye-catching map.

101.3558| 125697
101 3558 125697 1264
101 3557 | 1256972
12.62

101.485 12.631253|share line data
101.47656 12.631253|share line data .
101 47598 12.630373|share line data 128
101.46932 12.630373|share line data
101.46923 12.629493|share line data 1258
101.45574 12.629493|share line data
101.45486 12.628613|share line data -
101.45339 12.628613|share line data
101.45251 12.628026|share line data
101.45163 12.628026|share line data 12.54
101.45075 12.627146|share line data
101.44987 12.627146|share line data 1252
101.44928 12 626266 |share line data b
101.44488 12.626266|share line data

101.444 12 625386 |share line data 125 a
101.44166 12.625386|share line data
101 43667 12 620399 |share line data 12.48
101.43579 12.620399|shore line data 101.25 101.3 101.35 101.4 101.45 1015
101.43197 12.616586|share line data
AN4A 42407 A% CACTAC oo 1to o Jlmao

Plotting of survey data cruise tract could be displayed to fit with the design survey transect in
the study area. This experiment was conducted in the set-net fishing ground of Banphe,
Rayong Province, Thailand. The coverage survey area is 2.5 x 6.5 square kilometers with
parallel cruise tract of 500 meters apart.

N - A +
= AL
e s Ban Phe
o
s
S
: =
R s
N 1
\“*-‘_ 2 + +
=
\ . z

- \\'\ e

B U O
\\
\) Laem ¥a 1
w3 f BENR
NN 4 - o
= Hin Bush b
2 o i

= : N
Ko Samed
% <
Set-NetNo. 1 Lat 12" 35.504 N | Z
Lon 101°20'.849 E ¢
Set-Net No.2 Lat  12° 34714 N 1}
Lon 101° 21345 E I/
S = e A i

Survey transect coverage in the set-net fishing ground of Banphe, Rayong Province, Thailand.
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ANNEX |
Source Code of Program “FishFinder, Version 3.2 in Visual C

<Original source code can be downloaded from RIHN archive database:
http://www.chikyu.ac.jp/rihn/archive_datebase/archive/index.html >

/****************************************************************************

* Program

****************************************************************************/

using System;

using System.Collections.Generic;
using System.Linq;

using System.Windows.Forms;

namespace jPicoFishfinderl._0

{

struct ChannelSettings

{
public bool DCcoupled;
public Imports.Range range;
public bool enabled;

}

class Pwq

{
public Imports.PwqConditions[] conditions;
public short nConditions;
public Imports.ThresholdDirection direction;
public uint lower;
public uint upper;
public Imports.PulseWidthType type;

public Pwg(Imports.PwqConditions[] condit,ioNs
shor t nConditions,

Imports.ThresholdDirectio NdireCtion,

uint lower, uint upper,
Imports.PulseWidthType ty(pe

{
this.conditions = conditions;
this.nConditions = nConditions;
this.direction = direction;
this.lower = lower;
this.upper = upper;
this.type = type;

}

}

static class Program

{
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/1

//] <summary>

/// The main entry point for the application.
//] </summary>

[STAThread]

static void Main()

{
Application.EnableVisualStyles();

Application.SetCompatibleTextRenderingDefault(false);

short handle;
short s = tatusimports.OpenUnit(out handle); //1. Open the oscilloscope

if (status '= 0)

{
MessageBox.Show("Unable to open device", "ERROR");
}
else
{
Application.Run(new Form1(handle));
MessageBox.Show("Close the device?");
Imports.CloseUnit(handle); //12. Close the oscilloscope
}
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/****************************************************************************

* Forml

****************************************************************************/

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Lingq;

using System.Text;

using System.Windows.Forms;
using System.Threading;

using System.IO;

using Emgu.CV;

using Emgu.CV.Structure;

using System.Net;

namespace jPicoFishfinderl._0

{

public partial class Form1 : Form

//colorbar for GPS version
double[] m_dLevel = { 1000, 900, 850, 800, 750, 700, 650 };

//fishfinder
private Color[] colorbar = new Color[8] { Color.Navy, Color.Blue, Color.Aqua,

Color.LimeGreen, Color.Yellow, Color.Orange, Color.Red, Color.DarkRed };

Thread m_threadcvimg;
int m_cvimgStart = 0;
Point m_pLetfTop;
Point m_pRightBottom;
Bitmap m_cvBmp;

bool m_bOdd=true;

//1.1.1
short[] m_sPingData;

//AD 2 SV
double m_dSpeed ;// Double.Parse(txtSpeed.Text);

double m_dSR ;// Double.Parse(txtSampRate.Text);

double m_dAbsorb;// Double.Parse(txtAbsorb.Text);

double m_dTau;// Double.Parse(txtPulseW.Text);

double m_dVar; // m_dvar = 10 * Math.Log10(0.5 * m_dSpeed * m_dTau * m_dPhi) -

m_dK;
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//pico below
private readonly short _handle;
public const int BUFFER_SIZE = 800; //sample rage ==20k, set the range here, 1 sample

==0.0375m, 1m==26.7samples (for 1500m/s); so (30m:800samples, 40m:1068samples)

/120150323
public const int MAX_CHANNELS = 4;
public const int QUAD_SCOPE = 4;
public const int DUAL_SCOPE = 2;

uint _timebase=1001;
int _timelnterval;

bool _logFlag = false;
bool _saveFlag = false;

short _oversample = 1;
bool _scaleVoltages = true;

ushort[] inputRanges = { 10, 20, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000,

50000 };
bool _ready = false;
short _trig = 0;
uint _trigAt = 0;

int _sampleCount = 0;

uint _startlndex = 0;

bool _autoStop;

private ChannelSettings[] _channelSettings;
private int _channelCount;

private Imports.Range _firstRange;

private Imports.Range _lastRange;
private Imports.ps4000BlockReady _callbackDelegate;
long second = 10;

Thread m_threadLoggin;

public Form1(short handle)
{

_handle = handle;
InitializeComponent();
GetDevicelnfo();
pictureBox_echograph.BackColor = Color.DarkBlue;
// m_cvBmp = new Bitmap(pictureBox_echograph.Width, pictureBox_echograph.Height);

}

/****************************************************************************

* Initialise unit' structure with Variant specific defaults

****************************************************************************/

void GetDevicelnfo()
{

int variant = 0;
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string[] description = {
"Driver Version ",
"USB Version
"Hardware Version ",
"Variant Info
"Serial
"Cal Date
"Kernel Ver
%
System.Text.StringBuilder line = new System.Text.StringBuilder(80);

if (_handle >= 0)

{
string srLable2="";
textBox1.Clear();
for (inti=0;i<7; i++)
{

short requiredSize;

Imports.GetUnitinfo(_handle, line, 80, out requiredSize, i);
if (i==23)
{

}

srLable2 = String.Format("{0}: {1}", description[i], line);
srLable2 = srLable2 + "\r\ n";
textBox1.AppendText(srLable2);

}
srLable2 = String.Format("Sampling Rate  : {0} ksps", 1000000/(50*(_timebase-

variant = Convert.Tolnt16(line.ToString());

D));
textBox1.AppendText(srLable2);

switch (variant)
{
case (int)Imports.Model.PS4223:
_firstRange = Imports.Range.Range_50MV;
_lastRange = Imports.Range.Range_100V;
_channelCount = DUAL_SCOPE;
break;

case (int)Imports.Model.PS4224:
_firstRange = Imports.Range.Range_50MV;
_lastRange = Imports.Range.Range_20V;
_channelCount = DUAL_SCOPE;
break;

case (int)Imports.Model.PS4423:
_firstRange = Imports.Range.Range_50MV;
_lastRange = Imports.Range.Range_100V;
_channelCount = QUAD_SCORPE;
break;

case (int)Imports.Model.PS4424:
_firstRange = Imports.Range.Range_50MV;
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_lastRange = Imports.Rang€.Range_20V;

_channelCount = QUAD_SCORPE;
break;

case (int)Imports.Model.PS4226:
_firstRange = Imports.Range.Range_50MV;
_lastRange = Imports.Range.Range_20V;
_channelCount = DUAL_SCOPE;
break;

case (int)Imports.Model.PS4227:
_firstRange = Imports.Range.Range_50MV;
_lastRange = Imports.Range.Range_20V;
_channelCount = DUAL_SCOFPE;
break;

case (int)Imports.Model.PS4262:
_firstRange = Imports.Range.Range_10MV;
_lastRange = ImportS.Range.Range_20V;

_channelCount = DUAL_SCOPE;
break;

/****************************************************************************

* Callback
* used by PS4000 data block collection calls, on receipt of data.
* used to set global flags etc checked by user routines

****************************************************************************/

void BlockCallback(short handle, short status, IntPtr pVoid)

{
// flag to say done reading data

_ready = true;

}

/****************************************************************************

* SetDefaults - restore default settings

****************************************************************************/

void SetDefaults()

{
for (inti = 0; i < _channelCount; i++) // reset channels to most recent settings
{
Imports.SetChannel(_handle, Imports.Channel.ChannelA + i,
(short)(_channelSettings[(int) (Imports.Channel.ChannelA + i)].enabled ?
1:0),

(short)(_channelSettings[(int) (Imports.Channel.ChannelA +
i)].DCcoupled ? 1 : 0),

57



_channelSettings[(int)(Imports.Channel.ChannelA + i)].range);

/****************************************************************************

*

* Select _timebase, set _oversample to on and time units as nano seconds

*

****************************************************************************/

void SetTimebase(uint timebase)

{

_timebase = timebase;
int maxSamples;

while (Imports.GetTimebase(_handle, _timebase, BUFFER_SIZE, out _timelnterval, 1, out
maxSamples, 0) !=0)

{

_timebase++;

}

_oversample = 1;

}

/****************************************************************************

* SetTrigger
* this function sets all the required trigger parameters, and calls the
* triggering functions

****************************************************************************/

short SetTrigger(Imports.TriggerChannelProperties[] channelProperties, short
nChannelProperties, Imports.TriggerConditions[] triggerConditions, short nTriggerConditions,
Imports.ThresholdDirection[] directions, Pwq pwq, uint delay, short auxOutputEnabled, int
autoTriggerMs)

{

short status;

if
(status =
Imports.SetTriggerChannelProperties(_handle, channelProperties, nChannelProperties,
auxOutputEnabled,
autoTriggerMs)) !'= 0)

{

return status;

}

if ((status = Imports.SetTriggerChannelConditions(_handle, triggerConditions,
nTriggerConditions)) != 0)
{

}

return status;
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if (directions == null) directions = new Imports.ThresholdDirection[]
{ Imports.ThresholdDirection.None,
Imports.ThresholdDirection.None, Imports.ThresholdDirection.None,
Imports.ThresholdDirection.None,
Imports.ThresholdDirection.None, Imports.ThresholdDirection.None};

if ((status = Imports.SetTriggerChannelDirections(_handle,
directions[(int) Imports.Channel.ChannelA],
directions[(int) Imports.Channel.ChannelB],
directions[(int) Imports.Channel.ChannelC],
directions[(int) Imports.Channel.ChannelD],
directions[(int) Imports.Channel.External],
directions[(int) Imports.Channel.Aux])) != 0)

{

}

return status;

if ((status = Imports.SetTriggerDelay(_handle, delay)) != 0)
{

}

return status;

if (pwq == null) pwq = new Pwq(null, 0, Imports.ThresholdDirection.None, 0, 0,
Imports.PulseWidthType.None);

status = Imports.SetPulseWidthQualifier(_handle, pwqg.conditions,
pwg.nConditions, pwq.direction,
pwq.lower, pwqg.upper, pwg.type);

return status;

}

/****************************************************************************

* adc_to_mv

*

* Convert an 16-bit ADC count into millivolts

****************************************************************************/
int adc_to_mv(int raw, int ch)

{

return (raw * inputRanges[ch]) / Imports.MaxValue;

}

/****************************************************************************

* mv_to_adc
*

* Convert a millivolt value into a 16-bit ADC count

*

* (useful for setting trigger thresholds)
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****************************************************************************/

short mv_to_adc(short mv, short ch)
{
return (short)((mv * Imports.MaxValue) / inputRanges[ch]);

}

/****************************************************************************

* CollectBlockTriggered
* this function demonstrates how to collect a single block of data from the
* unit, when a trigger event occurs.

****************************************************************************/

void SetBlockTrigger()
{
short triggerVoltage = mv_to_adc(1000,
(short)_channelSettings[(int) Imports.Channel.ChannelA].range); // Channellnfo stores ADC counts

Imports.TriggerChannelProperties[] sourceDetails = new

Imports.TriggerChannelProperties[] {
new Imports.TriggerChannelProperties(triggerVoltage,
256*10,
triggerVoltage,
256*10,
Imports.Channel.ChannelA,
Imports.ThresholdMode.Level)};

Imports.TriggerConditions[] conditions = new Imports.TriggerConditions[] {
new Imports.TriggerConditions(Imports.TriggerState.True,
Imports.TriggerState.DontCare,
Imports.TriggerState.DontCare,
Imports.TriggerState.DontCare,
Imports.TriggerState.DontCare,
Imports.TriggerState.DontCare,
Imports.TriggerState.DontCare)};

Imports.ThresholdDirection[] directions = new Imports.ThresholdDirection[]
{ Imports.ThresholdDirection.Rising,
Imports.ThresholdDirection.None,
Imports.ThresholdDirection.None,
Imports.ThresholdDirection.None,

Imports.ThreshoIdDirection.None,

Imports.ThresholdDirection.None };
SetDefaults();
/* Trigger enabled
* Rising edge
* Threshold = 1000mV */
SetTrigger(sourceDetails, 1, conditions, 1, directions, null, 0, 0, 0); //4. SetTrigger
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/****************************************************************************

* Dataloggin - Logging Data to file

****************************************************************************/

public void DatalLoggin()

{

//

located

// setup devices
_timebase = 1;

_channelSettings = new ChannelSettings[MAX_CHANNELS];

uint sampleCount = BUFFER_SIZE;

PinnedArray<short>[] bufPinned = new PinnedArray<short>[1];

int timelndisposed;

for (int i = 0; i < MAX_CHANNELS; i++)

{
_channelSettings[i].enabled = true;
_channelSettings[i].DCcoupled = true;
_channelSettings[i].range = Imports.Range.Range_5V;
}

SetDefaults(); //2. Select channel ranges and AC/DC coupling

SetTimebase(1001); //3. Select timebase until the required nanoseconds per sample is

SetBlockTrigger(); //4. Use the trigger setup functions to set up the trigger

short[] buffers = new short[sampleCount];
bufPinned[0] = new PinnedArray<short>(buffers);

int status = Imports.SetDataBuffer(_handle, (Imports.Channel)1, buffers,

(int)sampleCount);//7. tell the driver where your memory buffer is

if (!Directory.Exists("C:\\ FishloggerData™))
Directory.CreateDirectory("C:\\ FishloggerData");
TextWriter writer = new StreamWriter("C:\\ FishloggerData\\" +

DateTime.Now.ToString("yyyyMMdd_HHmmss") + ".csv", false); //hh 12hour; HH 24hour

//1.1 PingData
m_sPingData = new short[sampleCount];

double dLogData;
double dShowData;

while (_logFlag == true)
{

_ready = false;
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_callbackDelegate = BlockCallback;
//5. Start the oscilloscope running

Imports.RunBlock(_handle, 0, (int)sampleCount, _timebase, _oversample, out
timelndisposed, 0, _callbackDelegate, IntPtr.Zero);

while (!_ready) //6. wait until the oscilloscope is ready using the ps4000BlockReady
Callback

{
Thread.Sleep(100);

}

//***********erite data to file******************
if (_ready) //
{

short overflow;

Imports.GetValues(_handle, 0, ref sampleCount, 1,
Imports.DownSamplingMode.None, 0, out overflow); //8. Transfer the block of data from the
ocilloscope

writer.Write(DateTime.Now.ToString("yyyyMMdd_HH:mm:ss,"));

for (inti = 0; i < sampleCount; i++) //9 handle the data
{

dLogData = adc_to_mv(bufPinned[0].Target[i],
(short)_channelSettings[(int) Imports.Channel.ChannelB].range); //voltage
// dLogData = bufPinned[0].Target[i]; //AD

dShowData = dLogData;

writer.Write("{0},", dLogData);

if (dShowData > m_dLevel[0])
m_sPingDatali] = 7;

else if (dShowData > m_dLevel[1])
m_sPingData[i] = 6;

else if (dShowData > m_dLevel[2])
m_sPingDatali] = 5;

else if (dShowData > m_dLevel[3])
m_sPingData[i] = 4;

else if (dShowData > m_dLevel[4])
m_sPingData[i] = 3;

else if (dShowData > m_dLevel[5])
m_sPingDatali] = 2;

else if (dShowData > m_dLevel[6])
m_sPingDatali] = 1;

else
m_sPingDatali] = 0;

}

writer.WriteLine();

//draw one Ping
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}

/ *hkhkhkkhkhkhkhkhkhkhkkhikihhhhhiiiiik

//draw by Main thread using Invoker
MethodInvoker mi = new MethodInvoker(this.drawEchograph);

this.BeginInvoke(mi);

¥

} //10. repeat steps 5-9

_logFlag = false;
Imports.Stop(_handle); //11.Stop the oscilloscope
writer.Close();
foreach (PinnedArray<short> p in bufPinned)
{

if (p = null)

p.Dispose();

}

_saveFlag = true;

private void btnDatalLoggin_Click(object sender, EventArgs e)

{

}

timerl.Enabled = false;

second=0;

labell.Text = new DateTime(second * 10000000).ToLongTimeString();

_logFlag = true;
btnDataloggin.Enabled = false;
btnStopLoggin.Enabled = true;
m_threadLoggin = new Thread(new ThreadStart(DatalLoggin));
m_threadLoggin.Start();
timer2.Enabled = true;

label3.Text = "Data is logging... ... ... "

private void btnStopLoggin_Click(object sender, EventArgs e)

{

timer2.Enabled = false; //no auto logging anymore

m_threadLoggin.Suspend();

_logFlag = false;

btnStopLoggin.Enabled = false;
btnDatalLoggin.Enabled = true;
m_threadLoggin.Resume();
label3.Text = "Data logging Over";
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private void timerl_Tick(object sender, EventArgs e) //one second interval

{
second--;
labell.Text = new DateTime(second*10000000).ToLongTimeString();
if (second == 0)
{
timerl.Enabled = false;
_logFlag = true;
btnDataloggin.Enabled = false;
btnStopLoggin.Enabled = true;
m_threadLoggin = new Thread(new ThreadStart(DatalLoggin));
m_threadLoggin.Start();
timer2.Enabled = true;
label3.Text = "Data is logging... ... ... "
}
}

private void Form1_FormClosing(object sender, FormClosingEventArgs e)
{
if (MessageBox.Show("Sure to Stop Logging before clOsing the Application”, "Attention”,

MessageBoxButtons.OKCancel, MessageBoxIcon.Question) == DialogResult.OK)

{
¥

else e.Cancel=true;
}

private void timer2_Tick(object sender, EventArgs €) //one hour interval auto logging file
{

//*************Close Current flle first***********

m_threadLoggin.Suspend();

_logFlag = false;

btnStopLoggin.Enabled = false;

btnDatalLoggin.Enabled = true;

m_threadLoggin.Resume();

label3.Text = "Data logging Over";

while (_saveFlag == false); //wait for the terminating of current m_threadlLogging

_saVeFlag = false; //clear;

_logFlag = true;

btnDatalLoggin.Enabled = false;

btnStopLoggin.Enabled = true;

m_threadLoggin = new Thread(new ThreadStart(DatalLoggin));
m_threadLoggin.Start();

label3.Text = "Data is logging... ... ... "
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//jPicoFishfinder 1.1 add functions as below
private void drawEchograph()

{
uint isamples = BUFFER_SIZE;

Bitmap bitmap = new Bitmap(this.pictureBox_echograph.Width,
this.pictureBox_echograph.Height);

Graphics gEcho = Graphics.Fromlmage(bitmap); //this is like doublebuffer, draw on the
bitmap, and show on the picTureBox

float y = pictureBox_echograph.Height / (float)isamples;
float x = this.pictureBox_echograph.Width - 1;// gEcho.PageScale;

/! int x =1311; //(840*3.125/2)
if (this.pictureBox_echograph.Image == null)
{

for (inti = 0; i < isamples; i++)

gEcho.DrawLine(new Pen(colorbar[m_sPingData[i]]), x, i * vy, x, (i + 1) * y);

}
else
{

gEcho.Drawlmage(this.pictureBox_echograph.Image, -1, 0); //draw image from
current picturebox to a new position Drawlmage(image,x,y),==translate

// gEcho.Drawlmage(this.pictureBox_echograph.Ilmage, new Rectangle(0, 0,
pictureBox_echograph.Width-1, pictureBox_echograph.Height), new Rectangle(1, O,

this.pictureBox_echograph.Image.Width-1, this.pictureBox_echograph.Image.Height),

GraphicsUnit.Pixel);
for (inti=0; i < isamples; i++)
gEcho.DrawLine(new Pen(colorbar[m_sPingData[i]]), x, i * vy, x, (i + 1) * y);

}
/! DrawDepthLable(gEcho, irange); // draw depth label

this.pictureBox_echograph.Image = bitmap; //update to the picBox,

gEcho.Dispose();
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/****************************************************************************

* Form1_Designer

****************************************************************************/

namespace jPicoFishfinderl._0

{

partial class Form1

{

//] <summary>

/// Required designer variable.

/1l </summary>

private System.ComponentModel.IContainer components = null;

//] <summary>

/// Clean up any resources being used.

/1l </summary>

/// <param name="disposing">true if managed resources should be disposed; otherwise,

false.</param>

protected override void Dispose(bool disposing)
¢ if (disposing && (components != null))
¢ components.Dispose();
%ase.Dispose(disposing);

}

#region Windows Form Designer generated code

/1l <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/1l </summary>

private void InitializeComponent()

{
this.components = new System.ComponentModel.Container();
System.ComponentModel.ComponentResourceManager resources = new

System.ComponentModel.ComponentResourceManager(typeof(Form1));

this.btnDataloggin = new System.Windows.Forms.Button();
this.btnStopLoggin = new System.Windows.Forms.Button();
this.labell = new System.Windows.Forms.Label();

this.timerl = new System.Windows.Forms.Timer(this.components);

this.label2 = new System.Windows.Forms.Label();

this.textBox1 = new System.Windows.Forms.TextBox();

this.timer2 = new System.Windows.Forms.Timer(this.components);

this.label3 = new System.Windows.Forms.Label();

this.pictureBox_echograph = new System.Windows.Forms.PictureBox();
this.pictureBox_Colorbar = new System.Windows.Forms.PictureBox();
((System.ComponentModel.ISupportlinitialize) (this.pictureBox_echograph)).Beginlnit();
((System.ComponentModel.ISupportlnitialize) (this.pictureBox_Colorbar)).BeginInit();
this.SuspendLayout();

/!

// btnDatal oggin

/!
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this.btnDataloggin.Location = new System.Drawing.Point(940, 247);

this.btnDatalLoggin.Name = "btnDatalLoggin™;

this.btnDataloggin.Size = new System.Drawing.Size(101, 37);
this.btnDatal.oggin.Tablndex = 0;

this.btnDatal.oggin.Text = "Start Logging";
this.btnDatal.oggin.UseVisualStyleBackColor = true;
this.btnDataloggin.Click += new System.EventHandler(this.btnDatalLoggin_Click);
/!

// btnStopLoggin

/!

this.btnStopLoggin.Enabled = false;

this.btnStopLoggin.Location = new System.Drawing.Point(1055, 247);
this.btnStopLoggin.Name = "btnStopLoggin";

this.btnStopLoggin.Size = new System.Drawing.Size(98, 37);
this.btnStopLoggin.Tablndex = 1;

this.btnStopLoggin.Text = "Stop Logging";

this.btnStopLoggin.UseVisualStyleBackColor = true;

this.btnStopLoggin.Click += new System.EventHandler(this.btnStopLoggin_Click);

/!

// labell

/!

this.labell.AutoSize = true;

this.labell.Font = new System.Drawing.Font("SimSun", 30F,
System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(134)));

this.labell.Location = new System.Drawing.Point(954, 189);

this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size(185, 40);

this.labell.Tablndex = 2;

this.labell.Text = "00:00:00";

1/

// timerl

1/

this.timer1.Enabled = true;

this.timerl.Interval = 1000;

this.timerl.Tick += new System.EventHandler(this.timerl_ Tick);
/!

// label2

/!

this.label2.AutoSize = true;

this.label2.Location = new System.Drawing.Point(934, 9);
this.label2.Name = "label2";

this.label2.Size = new System.Drawing.Size(103, 12);
this.label2.Tabindex = 3;

this.label2.Text = "Device Information:\r\n";

/!

// textBox1

//

this.textBox1.Location = new System.Drawing.Point(936, 33);
this.textBox1.Multiline = true;

this.textBox1.Name = "textBox1";

this.textBox1.ReadOnly = true;
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this.textBox1.Size = new System.Drawing.Size(226, 106);
this.textBox1.TabIndex = 4;

this.textBox1.Text = "Driver Version :\r\nUSB Version :\r\ nHardware Version :
\r\nVariant Info " +
:\r\ nSerial :\r\nCal Date > \r\nKernel Ver ‘\r\nSampling" +
" Rate "
/!
// timer2
/!

this.timer2.Interval = 3600000;

this.timer2.Tick += new System.EventHandler(this.timer2_Tick);
/!

// label3

/!

this.label3.AutoSize = true;

this.label3.Font = new System.Drawing.Font("SimSun", 12F,

System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(134)));

this.label3.Location = new System.Drawing.Point(937, 157);

this.label3.Name = "label3";

this.label3.Size = new System.Drawing.Size(216, 16);

this.label3.Tablndex = 5;

this.label3.Text = "Data logging will start...";

/!

// pictureBox_echograph

/!

this.pictureBox_echograph.Location = new System.Drawing.Point(13, 13);

this.pictureBox_echograph.Name = "pictureBox_echograph";

this.pictureBox_echograph.Size = new System.Drawing.Size(904, 676);

this.pictureBox_echograph.Tablndex = 6;

this.pictureBox_echograph.TabStop = false;

1/

// pictureBox_Colorbar

/!

this.pictureBox_Colorbar.Anchor =
((System.Windows.Forms.AnchorStyles)(((System.Windows.Forms.AnchorStyles.Top |
System.Windows.Forms.AnchorStyles.Bottom)

| System.Windows.Forms.AnchorStyles.Right)));

this.pictureBox_Colorbar.Image =
((System.Drawing.Image)(resources.GetObject("pictureBox_Colorbar.Image™)));

this.pictureBox_Colorbar.Initialilmage =
((System.Drawing.Image)(resources.GetObject("pictureBox_Colorbar.Initialilmage")));

this.pictureBox_Colorbar.Location = new System.Drawing.Point(13, 172);

this.pictureBox_Colorbar.Name = "pictureBox_Colorbar";

this.pictureBox_Colorbar.Size = new System.Drawing.Size(24, 304);

this.pictureBox_Colorbar.SizeMode =

System.Windows.Forms.PictureBoxSizeMode.Stretchlmage;

this.pictureBox_Colorbar.Tablndex = 21;
this.pictureBox_Colorbar.TabStop = false;
/!

// Forml

/!
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this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 12F);
this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;
this.ClientSize = new System.Drawing.Size(1165, 701);
this.Controls.Add(this.pictureBox_Colorbar);
this.Controls.Add(this.pictureBox_echograph);
this.Controls.Add(this.label3);

this.Controls.Add(this.textBox1);

this.Controls.Add(this.label2);

this.Controls.Add(this.labell);

this.Controls.Add(this.btnStopLoggin);

this.Controls.Add(this.btnDatalLoggin);

this.Icon = ((System.Drawing.lcon)(resources.GetObject("$this.lcon™)));

this.Name = "Form1";

this.Text = "jPicoFishfinder_GPS1.0";

this.FormClosing += new
System.Windows.Forms.FormClosingeEventHandler(this.Form1_FormClosing);

((System.ComponentModel.I1Supportlinitialize) (this.pictureBox_echograph)).EndlInit();

((System.ComponentModel.1Supportlnitialize) (this.pictureBox_Colorbar)).EndInit();

this.Resumelayout(false);

this.PerformLayout();

}

#endregion

private System.Windows.Forms.Button btnDatalLoggin;
private System.Windows.Forms.Button btnStopLoggin;

private System.Windows.Forms.Label labell;

private System.Windows.Forms.Timer timer1;

private System.Windows.Forms.Label label2;

private System.Windows.Forms.TextBox textBox1;

private System.Windows.Forms.Timer timer2;

private System.Windows.Forms.Label label3;

private System.Windows.Forms.PictureBox pictureBox_echograph;
private System.Windows.Forms.PictureBox pictureBox_Colorbar;
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/***************************************************************
*

* Filename: PS4000Imports.cs
%k

* Copyright: Pico Technology Limited 2009
%k

Author: MJL

Description:
This file contains all the .NET wrapper calls needed to support

the console example. It also has the enums and structs required

History:
14Dec06 MJL  Created

*

*

*

*

*

* by the (wrapped) function calls.
*

*

*

* 150ct09 RPM Modified for PS4000
*

* Revision Info: "file %n date %f revision %ov"

”rn

*

***************************************************************/

using System;
using System.Runtime.InteropServices;
using System.Text;

namespace jPicoFishfinderl. 0

{

class Imports

{

#region constants
private const string _DRIVER_FILENAME = "ps4000.dIl";

public const int MaxValue = 32764;
#endregion

#region Driver enums

public enum Channel : int

{
ChannelA,

ChannelB,
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ChannelC,
ChannelD,
External,
Aux,
None,

}

public enum Range : int

{
Range_10Mv,

Range_20MvV,
Range_50MV,
Range_100Mmv,
Range_200Mmv,
Range_500Mv,
Range_ 1V,
Range_ 2V,
Range 5V,
Range_10v,
Range 20V,
Range 50V,

Range 100V,

}

public enum ReportedTimeUnits : int

{

FemtoSeconds,
PicoSeconds,
NanoSeconds,
MicroSeconds,
MilliSeconds,
Seconds,

}

public enum ThresholdMode : int

{

Level,
Window

}

public enum ThresholdDirection : int

{

// Values for level threshold mode

//

Above,
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}

Below,
Rising,
Falling,
RisingOrFalling,

// Values for window threshold mode

//

Inside = Above,

Outside = Below,

Enter = Rising,

Exit = Falling,

EnterOrExit = RisingOrFalling,

None = Rising,

public enum DownSamplingMode : int

{

}

None,

Aggregate

public enum PulseWidthType : int

{

}

None,
LessThan,
GreaterThan,
InRange,
OutOfRange

public enum TriggerState : int

{

}

DontCare,
True,
False,

public enum Model : int

{

NONE = 0,

PS4223
Ps4224
Ps4423
Ps4424
PS4226
Ps4227
PS4262

4223,
4224,
4423,
4424,
4226,
4227,
4262,
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}

#endregion

[StructLayout(LayoutKind.Sequential, Pack = 1) ]
public struct TriggerChannelProperties

{

public short ThresholdMajor;

public ushort HysteresisMajor;

public short ThresholdMinor;

public ushort HysteresisMinor;

public Channel Channel,;

public ThresholdMode ThresholdMode;

public TriggerChannelProperties(
short thresholdMajor,
ushort hysteresisMajor,
short thresholdMinor,
ushort hysteresisMinor,
Channel channel,
ThresholdMode thresholdMode)

{
this.ThresholdMajor = thresholdMajor;
this.HysteresisMajor = hysteresisMajor;
this.ThresholdMinor = thresholdMinor;
this.HysteresisMinor = hysteresisMinor;
this.Channel = channel;
this.ThresholdMode = thresholdMode;

}

[StructLayout(LayoutKind.Sequential, Pack = 1) ]
public struct TriggerConditions

{

public TriggerState ChannelA;
public TriggerState ChannelB;
public TriggerState ChannelC;
public TriggerState ChannelD;
public TriggerState External;
public TriggerState Aux;
public TriggerState Pwq;

public TriggerConditions(
TriggerState channelA,
TriggerState channelB,
TriggerState channelC,
TriggerState channelD,
TriggerState external,
TriggerState aux,
TriggerState pwq)

this.ChannelA = channelA;
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this.ChannelB = channelB;
this.ChannelC = channelC;
this.ChannelD = channelD;
this.External = external;
this.Aux = aux;

this.Pwq = pwaq;

[StructLayout(LayoutKind.Sequential, Pack = 1) ]
public struct PwgConditions

{

public TriggerState ChannelA;

public TriggerState ChannelB;

public TriggerState ChannelC;

public TriggerState ChannelD;

public TriggerState External;

public TriggerState Aux;

public PwgConditions(
TriggerState channelA,
TriggerState channelB,
TriggerState channelC,
TriggerState channelD,
TriggerState external,
TriggerState aux)

{
this.ChannelA = channelA;
this.ChannelB = channelB;
this.ChannelC = channelC;
this.ChannelD = channelD;
this.External = external;
this.Aux = aux;

}

}

#region Driver Imports
#region Callback delegates

public delegate void ps4000BlockReady(short handle, short status, IntPtr pVoid);

public delegate void ps4 000 StreamingReady(
short handle,
int noOfSamples,
uint startlndex,
short ov,
uint triggerAt,
short triggered,
short autoStop,
IntPtr pVoid);

public delegate void ps4000DataReady/(
short handle,
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int noOfSamples,

short overflow,

uint triggerAt,

short triggered,

IntPtr pVoid);
#endregion

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps40000penUnit")]
public static extern short OpenUnit(out short handle);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000CloseUnit")]
public static extern short CloseUnit(short handle);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000RunBlock™)]
public static extern short RunBlock(

short handle,

int noOfPreTriggerSamples,

int noOfPostTriggerSamples,

uint timebase,

short oversample,

out int timelndisposedMs,

ushort segmentindex,

ps4000BlockReady Ipps4000BlockReady,
IntPtr pVoid);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000Stop™)]
public static extern short Stop(short handle);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000SetChannel")]
public static extern short SetChannel(

short handle,

Channel channel,

short enabled,

short dc,

Range range);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000SetDataBuffers")]
public static extern short SetDataBuffers(

short handle,

Channel channel,

short[] bufferMax,

short[] bufferMin,

int bufferLth);

[Dlllmport(_DRIVER_FILENAME, EntryPoint = "ps4000SetDataBuffer")]
public static extern short SetDataBuffer(
short handle,
Channel channel,
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short[] buffer,
int bufferLth);

[DIIImport(_DRIVER_FILENAME, EntryPoint =

"ps4000SetTriggerChannelDirections")]

public static extern short SetTriggerChannelDirections(
short handle,

ThresholdDirection channelA,
ThresholdDirection channelB,
ThresholdDirection channelC,
ThresholdDirection channelD,
ThresholdDirection ext,

ThresholdDirection aux);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000GetTimebase")]
public static extern short GetTimebase(

short handle,

uint timebase,

int noSamples,

out int timelntervalNanoseconds,

short oversample,

out int maxSamples,

ushort segmentindex);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000GetValues")]
public static extern short GetValues(

short handle,

uint startlndex,

ref uint noOfSamples,

uint downSampleRatio,

DownSamplingMode downSampleDownSamplingMode,

ushort segmentindex,

out short overflow);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4 000 SetPulseWidthQualifier")]
public static extern short SetPulseWidthQualifier(

short handle,

PwqConditions[] conditions,

short numConditions,

ThresholdDirection direction,

uint lower,

uint upper,
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PulseWidthType type);

[DIIImport(_DRIVER_FILENAME, EntryPoint =

"ps4000SetTriggerChannelProperties")]
public static extern short SetTriggerChannelProperties(
short handle,
TriggerChannelProperties[] channelProperties,
short numChannelProperties,
short auxOutputEnable,
int autoTriggerMilliseconds);

[DIIImport(_DRIVER_FILENAME, EntryPoint =

"ps4000SetTriggerChannelConditions™)]
public static extern short SetTriggerChannelConditions(
short handle,
TriggerConditions[] conditions,
short numConditions);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000SetTriggerDelay")]
public static extern short SetTriggerDelay(short handle, uint delay);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000GetUnitInfo")]
public static extern short GetUnitInfo(short handle, StringBuilder infoString, short
stringLength, out short requiredSize, int info);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000RunStreaming”)]
public static extern short RunStreaming(

short handle,

ref uint samplelnterval,

ReportedTimeUnits samplelntervalTimeUnits,

uint maxPreTriggerSamples,

uint maxPostPreTriggerSamples,

bool autoStop,

uint downSamplingRation,

uint overviewBufferSize);

[DIIImport(_DRIVER_FILENAME, EntryPoint =

"ps4000GetStreamingLatestValues™)]
public static extern short GetStreamingLatestValues(
short handle,

ps4000StreamingReady Ipps4 000 StreamingReady,
IntPtr pVoid);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000SetNoOfCaptures")]

public static extern short SetNoOfRapidCaptures(
short handle,
ushort nWaveforms);

77



[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000MemorySegments™)]
public static extern short MemorySegments(

short handle,

ushort nSegments,

out int nMaxSamples);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4 000 SetDataBufferBulk™)]
public static extern short SetDataBuffersRapid(

short handle,

Channel channel,

short[] buffer,

int bufferLth,

ushort waveform);

[Dllimport(_DRIVER_FILENAME, EntryPoint = "ps4000GetValuesBulk™)]
public static extern short GetValuesRapid(

short handle,

ref uint noOfSamples,

ushort fromSegmentindex,

ushort toSegmentindex,

short[] overflows);
#endregion
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/****************************************************************************

* PS4000Pinned Array

****************************************************************************/

using System;
using System.Runtime.InteropServices;

namespace jPicoFishfinderl

{

public class PinnedArray<T>

{
GCHandle _pinnedHandle;
private bool _disposed;
public PinnedArray(int arraySize) : this(new T[arraySize]) { }

public PinnedArray (T[] array)
{

}

_pinnedHandle = GCHandle.Alloc(array, GCHandleType.Pinned);

~PinnedArray()
{

}

Dispose();

public T[] Target
{

¥

get { return (T[])_pinnedHandle.Target; }

public static implicit operator T[](PinnedArray<T> a)

{
if (a == null)
return null;
else
return (T[])a._pinnedHandle.Target;

}

public void Dispose()

{
if (1_disposed)

{
_pinnedHandle.Free();

_disposed = true;

GC.SuppressFinalize(this);
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