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8 The KeyIndicators for Asia and the Pacific 2016, the Asian Development Bank
° The World Bank (2016)
19 EPU (2004)
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"' BANK Negara Malaysia (2016)



X 3 PE¥R] GDP #iktt

WHEEZ

U —V T OEBEREEEL U CHREEENR DD, BN - FEH & 7 07 28 SEE
BRAZHIE L, WE FHEIC LA ALR 2 e AN EIC, ~ L— 7 CldiE R pE ¥
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DOWFHEFEZ T L STV DY,
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CY—r (12~30¥FH), C2 ¥ —r (30 MR ~PEM AR AR . C3 v —r M) 124
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2 A A (2012) THEMKEZSFL~L—y 70O WE) -b ~# EREZEHm b7y
7 h~]

B Malaysian Productivity Corporation Htzt

Y L=y 7 BARANE LA (2014)

P2 L—v 7 BARANMELEHAT (2014)
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®©@e6 0006
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RBOTOIL, BRI K > T ~DLH A Y | M B ORECY) S ORI, di 72 &3
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6 Department of Fisheries Malaysia (2012)
7 Laws of Malaysia (2012) LAWS OF MALAYSIA ACT317 FISHERIES ACT 1985.
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2005 4D 112. 9% B LTV D23, (KR E L TGP IZ HD 28I EmW, i - h—t
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8 7Z 7HEH M Asian Development Bank, Country Statistics
9 Buromonitor fHfE s+ &R L 0
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JLE&H
- ZDith
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KB ., .
3.3% BE3.2%_ BHA&9.5%
4 s A5 _~
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S S—L 6 6.09 AR AURRSY AR 9.4%
4.6% 31 5.1% [NG 6.0% 7.0% 7 3.7% 41% Bia7n S=F157%
X 6 #H & B BINER X 7 wHEFENR

B, BR - B RS, ARLE . REH A (NG 28 Nz 5T\ 5, 2015 4F
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THMLRIRA A g & ORIKEIR O H S HFREED 13, 0%% DT\ D,

AT, YR =L, HE, BAR, T AU B, XA 72 E 0 ASEAN GEE & T
DIHEE DB KE 3 2 HO T\ D, 2015 FFOHEHFAFE & L Tid, o T R— VDR
13.9%D MYR 1,085 {8, TPEZERLEL 13.0%D MYR 1,015 {8, HARDMHERE 9. 5%D MYR
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A7 EORIREPNZ < HD T HH

AAR~OE R T, SEPERREL R 2 %) | B - B, K72 80 Bfr s
HEOTEY, AATRAREREZ~ L =3 TICRKRESIKEFEL TS, ~L—2 TIN5 R
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I/\ 6220

2 ASEAN (2013)
2 Malaysia External Trade Development Corporation (2014)
#4548 (2013), JETRO [ 5d HH HE FT45
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2015 FE DB AL, BITAELL 5. 0% D MYR 2, 152 18 5%k I ATEELL 2. 0%I80> MYR 2, 386
BCTholz, BUFMBORT L, BIEORT MR 385 %4 FEIS MYR 234 (5T 5, BH¥E
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MYR 1, 546 {506 8. 3% D MYR 1, 675 i & 72 o 72, FEEUN & 2014 420D MYR 669 (& DRk
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2 Malaysia External Trade Development Corporation (2014)

2 Economic Data, Ministry of Finance Malaysia
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Q1. How did you find his seminar, please tick appropriate scores?
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Informative Little Information
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Q2. How did you find the reporting of KSK’ s production evaluation tests’
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results?
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Q3. What product features did you most impressed with the KSK’ s camera system?

Night-Vision

Stability

Record

Distance monitoring capacity

Clearness of images

Others
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Q4. What is the most important factors for products like KSK’ s camera system?

Easy Operability

Durability

Precision

Maintenance

Price

Others
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PT: Motor Torpedo Boat
PLC: High Endurance Cutter
PSB: Port Security Boat
PA: Attacker Transport
PC: Coastal Patrol Boat
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He g aat PT PLC PSB PA PC PSC PAR PGR RH PJS
Hi© 41 1 2 - 4 - 13 - 1 10 10
HIR@ 37 - - - 3 2 12 1 - 9 10
26 25| - - - 3| - 6| - 4 2 10
HIR@ 99 - 2 2 12 2 16 5 6 27 27
HIH® 19 - 1 - 4 - 8 - - 2 4
&% 221 1 5 2 26 4 55 6 11 50 61

Hi#ft: Annual Report of Royal Marine Police 2015
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% Ship to strengthen defence on Sabah’ s Esszone, says IGP Rentaka. 8 May 2015
® Marine police get 200 more boats for ESSZone Daily Express. 4 September 2015
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HFT : Malaysia’ s government procurement regime, Ministry of Finance Malaysia
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for Disseminating Japanese Technologies for
Vessel Mounted 24-Hour Operational
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Reinforcement of Maritime Security ”

30 September 2016
KSK Corporation
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1. Introduction
1-1. Corporate information

Corporate Name
Establishment

Head Office

President

Main Business
applications

Major Customers

Products

Vessel Mounted
Camera System

KSK Corporation
January 10, 1994 by UEDA, Takashi

Kyobashi TS Bldg., 1-14-4 Kyobashi, Chuo-ku
Tokyo 104-0031, Japan

SHIMOSAKO, Ryoji

Supply various maritime surveillance

-Japan Coast Guard

-Customs (Ministry of Finance in Japan)
-National Police Agency in Japan

-Fisheries Department in Japan

-Fisheries Cooperative Associations in Japan

Terrestrial
19%

Terrestrial mounted Surveillance
Camera System Vehicle System

Installation Variations

Automobile
13% Total

300 units

Bodg Scanning
ystem

KSK Corporation



1. Introduction
1-2. Vessel mounted camera system(1)

, ~

’----‘
‘________,

Concept of Maritime Surveillance Camera :

» Visible camera & Infrared cameras support 24Hours Day and Night surveillance.

» Stabilizer can always enable to provide stable image.

» Optional functions with linkage of maritime equipment, i.e. compatible to VTMS and
radar tracker, to assist camera operation.

KSK Corporation



1. Introduction
1-2. Vessel mounted camera system(2)

CCD image Infrared image
Daytime: image as below Daytime & Nighttime:
Nighttime: invisible same image as below

Laser camera image at 2km Laser camera image at Skm

KSK Corporation



1. Introduction
1-2. Vessel mounted camera system(3)

System valuation:

Sta/b\lllty
5 axis
2 axis Single camera Dual cameras
- (visible or infrared) (visible & infrared)

2km 5km 10km Distance

» KSK has various types of camera in accordance with distance and image
stability.
KSK can provide the most suitable camera to each customer/condition.

» Sales activity and technical support are implemented in alliance with local
partners.

KSK Corporation



1. Introduction
1-3. Terrestrial mounted model

24Hours Day and Night surveillance from land

» Coastal surveillance
» Fishery patrol
» Tsunami monitoring

Surveillance Subjects

- Townscape

- Seashore (coastal line)
- Offshore

24 hours available surveillance w/
visible camera & infrared camera

Three types of camera by distance
- Long-distance (10.0km)
- Middle-distance ( 4.0km)
- Short-distance ( 1.5km)

Configured by

- Cameras & Lenses with turn
table, all weather enclosure

- Monitor site equipment
controller, LCD monitor, recorder

Optional
Wireless transmission system

Data server for image deliver
Back up battery for black out
Search light

KSK Corporation



1. Introduction
1-4. Body Scanning System

Advanced function
€ Safe and no privacy issue

Passive type (no radiation) no violation privacy, no anatomical detail
€ Speedy screening

High frame rate (6 frames/s) able to detect moving object
€ Alarm system
Show red box on concealed object

Superposition of Terahertz (left)
and CCD image (right) Alarm on CCD Purpose of body scanner

image
€ Border control
/ €4 Counter terrorism
€ Crime prevention
€ Asset protection
@ Visitor protection
€ Special operations

KSK Corporation



2. Project Information
2-1. Background

€ Malaysia has high GDP growth rate (around 6%) and maritime industry, mainly coming
from Malacca Straits’ traffic, accounts 20% of GDP

€ Achieving the “innovative economic growth” as mentioned in the 11t Malaysia Plan,
ensure the maritime safety for trading route in Malacca Straits is important.

Transition of GDP and the growth rate

400 -8
350 |
300 |
250 -
200
150
100 +

50

GDP (Billion dollars)
annunal(%)

2005200620072008200920102011201220132014
Year

GDP =—GDP Growth Rate
Note: World Economic Outlook (IMF)

KSK Corporation



2. Project Information
2-2. Purpose

« Installation of camera system in MMEA'’s patrol vessel for marine surveillance
= Demonstrate system effectiveness through operational verification

« Implementation of night time patrol with maritime surveillance camera system
= Gathering information on the effective maritime security enhancement in Malaysia

.

Promote an understanding over the effectiveness of the camera system

Expected Achievements

Achievement (D : Comparing to the conventional method of surveillance using naked eye / binocular,
qualitative differences can be observed as below

—wider angle of observation to observe ships situation/ possibility of recognizing the targeted ship/ usage as
evidence of recorded footage with GPS identification

Achievement 2 : MMEA's staff skill up through the technology / knowhow transfer during the training
(equipment training, usage of surveillance data etc. )

Achievement 3 : Further understanding on the operation and maintenance management of the system
through the training in Japan

Achievement @ : Development of proposed model of surveillance SOP for MMEA

KSK Corporation



2. Project Information
2-3. Project scheme

Concluded
Minutes of Meeting MMEA
(Counterpart)
Contract & Reporting ‘ :
|
|
KSKCorporation | _ _ _ _ _ _ | Product Furnishing

v" Proponent of Study

Implementation

Partner
I-Firm SDN BHD EY Advisory Co., Ltd.
v" Local Research Coordination Masakatsu SANIN v" Research Assistance
v' Interpretation v’ Shipyard work Assistance v' Deliverable’s Control &
v" Market Survey Management

KSK Corporation



2. Project information
2-4. System Component

Stabilizer include uncooled infrared camera
5-10m ships at a range of 2-3km away can be identified.

[Major Function]
€ Stabilizing
€ No Periodical Maintenance Needed

Operation console (special made rack)

Control the stabilizer, camera, zoom lens and focus.

[Major Function]

€ Radar tracking
€ Super imposing
€ Self analyzing

KSK Corporation



2. Project Information
2-5. Schedule

Year & Month 2015 2016 2017

*

Conclusion of
agreement with JICA

(DConfirmation of '

specification
@System design and
fabrication —
®@Training in Japan A
@System installation —

(BVerification —
®Dissemination —

Agreement period: Feb 2015~ Jan 2017

KSK Corporation



2. Project Information
2-6. Achievement

ﬂ Expected Achievement ____ Remarks | Result

Comparing to the a) Wider angle of Conventional: 10m? of monitoring area by Achieved

conventional method of observation to observe binocular

surveillance using naked ships situation Current : more than 100m? monitoring area

eyes / binocular, qualitative using the camera system.

SlETENEES EE( 92 @ EENE e b)Possibility of recognizing Conventional : Unable to monitor by Achieved
the targeted ship binocular at night

Current :Able to monitor target vessel’s
movement from 2km away

c)Usage as evidence of Conventional :No recording function Achieved
recorded footage with GPS Current : Video footage from the camera
identification +GPS information(time, location), which can
be used in report etc
2 MMEA'’s staff skill up through the technology / knowhow Operators already understood the Achieved
transfer during the training (equipment training, usage of operational method of the system
surveillance data etc. )
3  Further understanding on the operation and maintenance During the training in Japan, participants Achieved
management of the system through the training in Japan have observed a Japan Coast Guard vessel,

factory of the camera system and disclosed
with the operation method of the system

4  Development of proposed model of surveillance SOP for Standard Operation Procedure has been Proposed
MMEA proposed to relevant section in MMEA

KSK Corporation
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Verification
1. Verification Methodology

Test Objective

The vessel mounted surveillance camera system is used to monitor Malaysian waters
concentrating in Malacca Straits 24h (especially night-time) to verify its visibility, location
and time. A quantitative and qualitative comparison is made with the conventional method
(naked eye, binocular).

Items Evaluated

Inspected vessels detailed information (Wide-range supervision)

Possibility of Apprehension (Distance, night/daytime differences)
Competency of Evidence (Visual recording, location identification with GPS)
Information Sharing (Information shares among staff)

Duration From January to June 2016 (6 months)
Installation work commissioned in December 2015
Data Assessment finished in August 2016

Activity Area: Malacca Straits

Vessel KM Marlin

KSK Corporation



3. Verification

3-2. Verification Results

Modification to camera system

€ The camera systems has been modified to Malaysia’s climate conditions.

€ The original camera system designed to work under the lower Japanese temperature
(0~60°C) while Malaysian temperature reaches 15~60°C, to maintain an image clarity.

Verification Results

Number of days sailing out 55 days

Usage Hours of infrared camera 1,317 hours

Number of infrared camera

4 operators
operators

79 vessels

Numbers of vessel monitored .
monitored

1 voyage = 5 days and normally makes 2 dispatches
every month.
Sufficient durations to evaluate system performance.

Infrared camera turned to ON during sailing.

Most crews are acquainted with the operation of the
system.

No arresting/inspection conducted by KM Marlin during
this period.

KSK Corporation



3. Verification
3-3. Conclusion

€ The Verification test proved positive feedbacks to evaluation items;

(wi

ide Range Monitoring

\_

AN <<

€ Camera System gives wider range view
than binoculars or naked eye monitoring.

~

J

‘A

dmissibility of Camera System’s Data

\_

"4., = E

€ System outputs combined with GPS data,
reinforces admissibility of vessel image as
an prosecution evidence.

J

(DavtimeINiqhttime Visibility )
g _J
Effectlve information Sharlnq A
& << 'LIZIJ.
€ MMEA officers can view the screen same
time and discuss the situation.
\_ _J

KSK Corporation



Wide Range Monitoring

€ KSK’s camera system enables to monitor wide-range surveillance compared to naked-eye.
€ Camera system has more often used in close range for cruising safety rather than out-
range patrol.

Monitoring Distance

KSK System
Wide Angle Side
Day :identified 2km
Night : identified 2km

Purpose of Surveillance
30
25
220 [ e
(]
g Patrol
= 15
10
Binocular Glasses 5
Day :identified 2km I
Night : not identified
O T T T T - T T

0~1km  1~2km  2~3km  3~4km  4~5km  5~6km 6~ km
Distance(km)

& Wide Range Surveillance capability l |
gives you better image enhancement. Cruising safety Patrol

KSK Corporation



Daytime/ Nighttime Visibility

€ \Verification data demonstrates an suitable capability of KSK’s camera system for an
MMEA'’s operation throughout the day.

Scatter Plot related to Monitoring Distance in Day and Night

Distance (km)
O B N W b U1 O N O O

10 +

.-+ Target .
vAy
#*  (
2
J . 59% 41%
yet | 3 ‘ .
¢ 2
A2 ¢+ o 6 * 0e? o ¥ oe
ey gi X se e % . ; REs
® M 3
6:00 12:00 18:00 0:00 6:00
Time
Main target  : Fishing vessels Main target  : Marine light

Main objective : Patrol suspicious

vessels

Main objective : Maintain
cruising safety

KSK Corporation



Admissibility of Camera System’s Data

€ The camera system images are super-imposing.

€ The information is relevant to use as a evidence
for prosecution and other litigation activities.

€ These images are regarded as acceptable as an
evidence for Japanese law-enforcement
agencies’ activities.

KSK Corporation



Effective Information Sharing

€ Surveillance imagery information are effectively shared by monitoring screen.
€ Camera System imagery and lader screen enhance effective surveillance.

&

We Can Share!!

KSK Corporation



Major Comments from Crew

Fulfilled end user’s needs Additional requirement
& Offset of wave’s influence € Long-distance monitoring capacity
» For safety navigation, if the wave is rough, » Owing to operational reasons, the
the wave will be shown in the radar. For function of monitoring at the longer
wave at distance of 1.5km, we are using distance is necessary

the camera to monitor and navigate safely
€ Colored Images

& Alternate function of search light and >  Binocular is used in monitoring operation
binoculars in day time. Colored camera is preferred
> Before having the camera on board, we l_‘o identify suspicious objects with visible
were using search light (limited illuminated Image
area) to search 30-50m distance. Using
the camera, huge range of monitoring can Y 2 Image Snapshot
be dqne without them and this is really > Image snapshot functions is ideal to
practical capture images instant.

¢ Contribute to lif esavmg. _ Requested requirements are already
> Ifthere are human floating in the sea, they developed by KSK and implementable with
may not be detectable by radar. The an additional costs.
camera may plays important role to do
search and rescue

KSK Corporation



4. Dissemination
4-1. KSK's future business development

€ KSK needs to establish sales and technical alliance with local parties to attain end users’
expectations.

Existing suppliers’ practices
« Existing suppliers are providing their services with following practices in place.

« Communicate with end users to understand needs and possible solutions

« Work closely with local parties to provide service and maintenances.
*Still, the products are often need to send back to their original suppliers which results in loss of services

Future actions

KSK recognizes to develop the following service network and/or partnership with willing
parties.

« Establish sales and technical alliances with local parties to support end-users activities

« Alliance shall include supply inventories of critical parts of the system to quick response to
the service requests

« Technical assistance shall be also provided from Japanese companies, other than KSK, to
service key components of the system

KSK will pursue market opportunities widely and not limited to vessel mounted camera system

KSK Corporation



4. Dissemination
4-2. KSK’s prospective business structure

JAPAN MALAYSIA

Potential Customers
In
Malaysia &
Neighboring Countries

Product Supply
KSK & Export Partner _
(Sales & Marketing)

(System Integrator) (Service)

Technical Support

Technical Support

Roles and Functions of Partners
€ Market and create demand of

Technical Partngrs Technical : Pa_rtner : camera from governmental &
(Parts Manufacturing) Assistances (Engineering Services) private markets.
(Design Advises) (Technical Services) 4 Follow up inquiry of camera
€ Technical support to delivered
cameras for maintenance with
technical service and parts
KSK’s Key Advantages supply.

Products are all made in Japan with full attention to its quality endorsed by solid sale record
to major Japanese government entities.

KSK has an in-house capacities to design custom-ordered specifications depends on
customers’ needs.

High quality with design flexibility are the key competitiveness of KSK.

KSK Corporation



Implementation of Infrared Camera System
in KM MARLIN to Strengthen Enforcement
Activities

Malaysian Maritime Enforcement
Agency



JICA Projects

JICA has very supportive towards the safety of Malacca Straits which is under the
supervision of MMEA.

In Feb 2015, JICA has decided to execute the “Vessel mounted Infrared camera system

project”, which JICA has decided to sponsor one infrared camera system to be installed on
board of KM MARLIN.

JICA has appointed KSK Corporation as a companies with long track record in installing
infrared camera system on Japan Coast Guards, Japanese Customs and Fisheries
departments in Japan to execute the projects

KM MARLIN has been selected to be installed with the system and to test the functionality
of the system

KM MARLIN

KM MARLIN is a patrol and training vessel of MMEA.
It was awarded to MMEA by Japanese government

Hence, KM MARLIN is deemed as most suitable vessel for the installation of the infrared
camera system to test the system as well as to study the incorporation of vessel mounted
infrared camera system in MMEA’s patrol activities.



KM MARLIN STUDY AREA

GENERAL INFORMATION NORTHERN PART STRAITS OF MALACCA

LENGTH (OVER ALL) : APPROX 40.00 M
LENGTH (Kpp) : APPROX 37.00 M
BREDTH ; 7.20M
DEPTH ; 3.50 M
DRAFT : APPROX 1.25 M
MAIN ENGINE . (736kW) 2 SETS
SPEED (MAX) : 17 Kt

COMPLEMENTS . TOTAL 29 P

EVALUATION PERIOD

Evaluation of the system has been carried out from the completion of the camera
installation in Dec 2015 until August 2016.

During the period, the system has been utilized whenever the vessel is in operation.
A competent operator has been assigned to operate the infrared camera system.
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BENEFIT

Ability to see in total darkness
Ability to record the scene for further usage
— For training purposes
— As an evidence to be used in court if necessary
Stabilizer function which enable to see the target in more clearly and stabil.

RECOMMENDATION

Enhancement of monitoring distance up to 5km for the present camera

CONCLUSION

Can be used by MMEA for Maritime Enforcement and SAR Operations.
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1.

About infrared camera

Infrared camera is

Infrared camera can create black and white images by conversion of the temperature (infrared
energy) difference (0.05°C) emitted by objects even during complete darkness (when human eyes
unable to see anything); by setting the high temperature as white color, low temperature as black
color and middle temperature as grey color. The infrared camera able to take pictures even during
complete darkness that CCD/CMOS camera (human eyes) unable to detect.

1. Infrared image 2. Palm infrared 3. Palm infrared thermal
1mage
Above mentioned [1. Infrared image] is an image of a human that is standing in front of a wall with
a constant temperature. [2. Palm infrared] is showing that the wall is heated when the human’s
palm is touched to the wall. [3. Palm thermal image] is showing that the shape of palm has
appeared on the wall. Image of the palm on the wall explains the image conversion process from
the smallest temperature difference.

Generally, other companies are only importing these cooled and non cooling type infrared cameras
from overseas countries but the currently proposed surveillance high technology infrared camera
is made in Japan and supplied only by our company.

If we import from overseas countries, when there is a need to get parts with the same quality as
Japan made parts, sometime it may be difficult due to difficulties to obtain the country’s export
permission. And also due to the problems of securing parts for maintenance and running cost
involved, it is always advisable to use Japan made products.

(1) Our company combines the marine specifications into the system of our infrared cameras.
The pixel quantity is using high resolution 30 mega pixels (VGA) type camera. We also consider the
marine requirements, so on top of the general specification we have added @ Improved
temperature resolution, @ Improved environment resistance, @ Salt corrosion prevention
features.



2.

Infrared camera transition

For normal camera, due to no sensitivity for infrared wave length (wave length of 3~5 micron or
8~16 micron) in normal temperature, the infrared sensor needed to be cooled down until -200°C
using cooling device (Sterling Cooler), hence there is a need for the cooler to be changed regularly.

However, for these past several years, non cooling type (cooling mechanism unnecessary) infrared
camera with sensitivity at normal temperature has been developed. The non cooling type infrared

camera’s characteristics are listed as per below.

@ Due to there is no cooling mechanism, there’s no need to change cooler hence it is

maintenance free.

@ Due to the detector’s wave length is 8~16 micron (current sensor is 3~5 micron) which is
long wave length, the effect from sun ray is low and during fog/haze condition the
transmittance ratio is high (refer to later explanation).

. The importance of using infrared camera as a surveillance camera on a ship

During surveillance done by patrol boats, supervision duties are important while confirming below

items using surveillance camera.

- Confirm the trend of surveillance target ship
- Confirm people’s movement on board
- Confirm if the ship is armed or not

By using infrared camera, it is possible to improve the surveillance capability a few steps further.

@® Night time image photography
Marine surveillance is performed not only during daylight. Especially when the possibility of
piracy is high during night time. In this situation, photography cannot be done using optical
CCD/CMOS camera, but by using infrared camera, it will detect thermal energy and convert it to
pictures even at places that has no light at all (night time). Refer to [attachment 1]. Due to this
night photography capability, surveillance activity during night time can be done in the same

horizon as per day time surveillance.

@ Search and rescue activity
Because of the heat inside human body, infrared camera can take the image as white color. This

will enable rescuers to find victims on the sea surface easily during night time and of course in
day time. (Refer to [Attachment 2].



3 Photography during opposite light
When strong light coming directly from the sun or car headlight, it is difficult to take pictures
using optical CCD/CMOS camera. But lighting brightness will not have any effect on the non
cooling type infrared camera. (Refer to [Attachment 3]).

Caution: However, if infrared camera is turned directly to the sun light, due to the strong
energy of the sun light, it can damage the infrared camera elements. Please do not turn the
infrared camera directly to the sun light.

@ The effect of fog, haze and smoke.
Against fog, haze and smoke, the transmittance ratio of infrared is higher compared to visible
light. (Refer to [Attachment 4]). During thick fog, haze and smoke, both infrared camera and
optical CCD/CMOS camera has limited visibility. But in some degree of fog, haze and smoke, the
infrared camera visibility is better compared to optical camera. This is one of the advantages of
infrared camera over the optical camera.

The comparison between infrared camera and CCD/CMOS camera

Below is the summary of infrared and optical camera characteristics.
For each camera, there are good and bad points and it is important to fully utilize the
characteristics of each, for the use of 24 hours surveillance disaster prevention activities.

Infrared camera CCD/CMOS camera
o ©
; Displayed in black and white, but it can i ;
Day time ? By using far distance zoom lens, color
y be used to search for humans in rubbles, high picture quality can be taken to
harbors and on sea surface etc. take far images.

X
Generally, pictures taken by optical

© camera in dark places are difficult to
. . Due to photography can be done when see.
Night time there is no light source at all, infrared A
gﬁmgﬁ?aﬁig be used for night time ship By using high sensitivity camera,
: pictures can be taken under the moon
light.
° A
Due to transmittance ratio is higher, it's
Fog/haze/smoke | ~ooior'to see during fog, haze gnd It's difficult to see during fog, haze and
smoke. smoke.
X O
Text Text cannot be seen in daytime and Text cannot be seen in night time

night time but can be seen in day time




[Attachment 1] Night time images

Day time CCD camera Night time CCD camera Night time infrared camera
image imane image

[Attachment 2] Night time human infrared

Human floating on the sea Human walking on the
surface image street image

[Attachment 3] Image of direct strong light from ship search light

CCD camera image Infrared camera

image




[Attachment 4] Explanation on how is it easier to see using infrared camera during fog, haze and
smoke

Explanation on the infra red camera

Atmosphere relation to transmittance ratio
Of wave length Source: from Tokyo University publication

[normal meteorology (2nd publication)]

Wave length Centi wave mili wave sub mili wave Infra red Optical light
Non
transmit
[Images during fog]
Due to the permissible light (Left
Optical Light wave chart B) are almost non
length 0.3-0.7 x m o
— ¢ transmittable, photography
infra  red wave using CCD camera is difficult.

length 8-12 pm

Due to the infrared camera light
receiving sensitivity is 8~12
micron, the light transmittance
ratio is better, hence enabling
photography to be done.

Refer highlighted line in yellow
Transmit

Frequency [GHz]

temperature: 20°C, atmosphere pressure: Om above sea level: 1kpa, moisture: 7.5g/m?,
A: rain B: fog, C: atmospheric gas




About the stabilizer stand

Due to the ship’s condition that receive roll caused the waves and vibration from the engine; when a
photography device is mounted without a stabilizer it will cause the picture to become blur. To reduce
the blurred images, here we use the stabilizer stand. These notes will explain the stationary accuracy
of using the stabilizer stand.

1. Stabilizer stand’s stationary accuracy
Stabilizer stand act as a control device to hold the camera’s optical axis, by correcting the camera
blur resulted from the roll and vibration to the ship’s body. In short, the stabilizer accuracy is [the

degree of roll and vibration against camera’s optical axis].
The proposed dual axis stabilizer stand reduces the roll and vibration by controlling the rotation
(yawing) and the elevation (pitching). (Refer below diagram)

Elevation (pitching) control
Stationary accuracy

Rotation direction +£0.1° and less

Rotation (yawing) control Elevation direction £0.1° and less

The proposed stabilizer stand camera lens is using a 25~150mm telescopic infrared lens. When the
zoom is set to 150mm, distance of 2km or more can be seen.

Table 1 shows the viewing angle based on different distance by using focal length 150mm lens. As
shown on the table on the 2km distance, object the size of 145m x 108m can be seen, making small
ships such as shipping boat to be detected easily.

Distance to target Visual range
(km) width(m) | length(m)
1.0| 72.53 54.40

1.5| 108.80 81.60

2.0| 145.06 | 108.80

2.5| 181.33 136.00 Distance to target (m)

3.0 217.60 163.20

Table 1: Distance based visual range by focal length 150mm



About the stationary accuracy and camera optical axis

Table 2 shows each distance optical axis blur for the dual axis stabilizer stand.

The stationary accuracy is £0.1°, the roll condition and wave height condition is calculated as 1m

and above.

Stationary | Diagram Distance (km)

accuracy No. 1.0km 1.5km 2.0km 2.5km 3.0km
+0.1° A(m) 3.49m 5.24m 6.98m 8.73m 10.47m

Table 2: The run out width of optical axis based on distance and stationary accuracy.
*However, there are tolerance in actual environment

al

Optical axis
i ﬁfﬁi

Diagram 1: Optical axis gap width
The A in Table 2 is a value made from diagram 1 [al] and [a2]. It is the added value of [top side

gap] and [bottom side gap]. For example, for an object that is 3km away, we can assume that it is
can have a £5m of movement.

il
|

% Diagram 2 is showing the 2km away view range.




When there is a roll or
vibration, view axis will
move up and down

:108.80m




Diagram 2 : Image on monitor for 2 km target

View width: 145.06m

Optical axis is displayed by the cursor cross.
And it is normally at the center of the screen

: 108.80m

\

View height:

View range for height
direction is 108.80m, from
the center of the screen
divided to 54.4m to the top
and 54.4m to the bottom

108.80m

View height:




When there is a roll or
vibration, view axis will
move up and down

when there's roll,

:108.80m

When there is a roll or
vibration, view axis will move
up and down
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Good images can be obtained by correcting the optical axis

against the ship’s roll and vibration
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