Industry and University Cooperation in Innovation on
Remote Sensing Technology between Indonesia and Japan
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Josaphat Tetuko Sri Sumantyo

Josaphat Microwave Remote Sensing Laboratory (JMRSL)
Center for Environmental Remote Sensing, Chiba University
1-33, Yayoi-cho, Inage-ku, Chiba-shi 263-8522 Japan Telp. +81(0)43-290-3840 Fax +81(0)43-290-3857
Email jtetukoss@faculty.chiba-u.jp Website http://www?2.cr.chiba-u.jp/jmrsl/
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Location

Kashiwa no Ha

Matsudo Narita
. Airport

Tokyo

Nishi-Chiba

' 40 minutes by train to Tokyo
and to Narita airport »

——=—Nishi-Chiba
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Partner Universities & Institutions

Europe 81 Asia 215 North America 34

*The Hong Kong University of =Univ. of Waterloo (Canada)
Science and Technology (China) =Univ. of Alberta (Canada)

*Swiss Federal *Shanghai Jiao Tong Univ. (China) -SUNY Stony Brook University (USA)

-Uppsala Univ. (Sweden)

Humboldt Univ. (Germany)

358 Partner Universities and Institutions

In SQ Countries

Middle East 7 Oceania 7 Latin America 12

Africa 2 -Istanbul Univ. (Turkey) *RMIT University =State Univ. of Campinas

: *Australian National Univ. (Brazil)
: ; *Univ. of Jordan (Jordan : , :
=Univ. of Sci. and Tech. ( ) -Monash Univ. -Univ. of Aguascalientes
Houari Boumediene

_ *Univ. of Sydney (Mexico)
(Algeria) (Australia)

asof 2015.5.1
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10 International Offices

=Seinajoki University of Applied Sciences F IR ,
(Finland o M‘.:E
S ' - -University of Waterloo
-Beijing Office (Canada)
*Shanghai Jiao Tong University
=Zhejiang University .
(China)

E

o

*Charité . @ -Ho Chi Minh City Office

d Universitatsmedizin (Vietnam)
Berlin X
N
| -Mahidol University ' | -Universidad de Monterrey

- (Thalland) (Mexico)




Exchange agreements

between universities in Indonesia and Chiba University

Conclusion of university-level agreement with Chiba university

Oct. 4th, 1990 Universitas Gadjah Mada

Dec. 29th, 1997  Universitas Indonesia

Mar. 16th, 2006 Institut Teknologi Bandung

Jul. 16th, 2007 Universitas Udayana

Sep. 12th, 2007  Universitas Hasanuddin

Mar. 19th, 2010 Institut Pertanian Bogor

Jan. 28th,2011 Universitas Padjadjaran

Jul. 4th, 2012 Institut Teknologi Sepuluh Nopember

Aug. 3rd, 2012 Universitas Diponegoro

Nov. 10th, 2014 Indonesian Agency for Meteorology, Climatology and Geophysics (BMKG)

Conclusion of double-degree agreement with Chiba university

Mar. 19th, 2010 Institut Pertanian Bogor
Jul. 5th, 2012 Universitas Hasanuddin
Jul. 18th, 2012 Universitas Udayana

Jul. 31th, 2012 Universitas Indonesia

Aug. 7th, 2012 Universitas Gadjah Mada
Oct. 9th, 2012 Institut Teknologi Bandung
Oct. 25th, 2012  Universitas Padjadjaran
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Double Degree Programs
China
« Shanghai Jiao Tong University - Design MS, Bioengineering PhD, Horticulture MS/PhD
+ Tsinghua University - Horticulture MS
+ Zhejiang University - Design MS
- University of Electronic Science and Technology of China - Electronic Engineering PhD

Indonesia
 University of Indonesia - Medical Engineering, Environmental Remote Sensing MS/PhD
- University of Udayana - Environmental Remote Sensing MS/PhD
 University of Gadjah Mada - Environmental Remote Sensing MS/PhD
* University of Hasanuddin - Environmental Remote Sensing MS/PhD
* Institut Teknologi Bandung - Environmental Remote Sensing MS/PhD
- University of Padjadjaran - Environmental Remote Sensing, Horticulture MS/PhD
« Bogor Agricultural University - Horticulture MS

Thailand
« Mahidol University - Horticulture, Pharmaceutical Sciences PhD v
« Silpakorn University - Pharmaceutical Sciences PhD
+ King Mongkut's Institute of Technology - Horticulture PhD

Italy
« Universita degli Studi di Firenze - History of Italian art PhD v

fiiks ﬂymmmmm &
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Sister Universities in Indonesia
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Roadmap of Chiba University Microsatellites Mission

Integrated Earth Environmental Diagnosis Research [0 Project Period : FY 2013 — FY 2022
Program - Observation of Continental Land 0 Principal Investigator : Prof. Josaphat Tetuko Sri Sumantyo
Deformation using Microsatellites Constellation [l Funding : Japan Ministry of Education and Technology (MEXT)

Project abstract Expected impact

e Center for Environmental Remote (Chiba Univ + LAPAN) * Scientific impact

Sensing (CEReS) of Chiba Land Def°"22tlf_'l‘lM°"it°”"g 1) GNSS-RO onboard microsatellite (GAIA-I) :

¢ Observation of global land deformation and change of total
electron contents

e Observation of atmospheric temperature, water vapor, sea
surface height, gravity etc

¢ Observation of earthquake precursor and the mechanism in
global area

e Visualization of lonospheric Physical Information

2) CP-SAR onboard microsatellite (GAIA-II) :

e Observation using circular polarization and its study for new
applications
e Local observation of land deformation
e Visualization of top land surface and land deformation
* Community impact
¢ Reduction of disaster impact by microsatellite constellation
e Widthspread collected satellite data for international

community
¢ Reduction of disaster impact and realization of safe and

University is developing GNSS-RO
sensor onboard microsatellite
(GAIA-I : 50 kg class) to observe
the relationship of ionospheric
phenomenon and land
deformation (Wide area and low
resolution).

* CEReS collaborates with
Indonesian Aerospace Agency
(LAPAN) to develop circularly
polarized synthetic aperture radar
(CP-SAR) onboard microsatellite
(GAIA-I1 : 100 kg class) to observe LI EOLY

. . - Improvement impact
land deformation (local and high lonospheric Monitoring » Promoting advanced research and education on remote
resolutlon). (Chiggll’}nliv) zizrlﬂgﬁrfgiademic and research institutions to collaborate

on high technology on microsatellite, unmanned aerial
vehicle and microwave sensors for remote sensing

Josaphat Microwave Remote Sensing Laboratory &

Center for Environmental Remote Sensing, Chiba University UCN||:/|E||§|TAY




Advance Microwave Remote Sensing Research Center

2015-2022
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Advance Microwave Remote Sensing . g -{mﬁt{m

Research Center

2015-2022
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Roadmap of Chiba University Microsatellite Missions

Basic Research Advanced Research Operation / Missions

_ RS

2013-2017 LAPAN- Chiba University - LAPAN oy

Chibasat (360 Millions - Chibasat (LAPAN-AS / ‘ GAIA-II

Yen—+ LAPAN 400 GAIA-II) L Band SR; Polag, '
Millions Yen) \ KIII\RI s BHIMASEN i

chibasUnversity.
charters

L2 Research & Always Aim
\ Chiba UniVerSIty —  DOevelopment .
Ajou University, Korea Higher
NSPO, Taiwan, Polar, 100 Kg
1)

APAN)
dnitoring

Chiba University - LAPAN
4 Equatorial, 100 Kg

> BHIMASENA

Research &
Developrment

" (EP-SAR & CP-SAR. GAIA‘II

Patent Pending :
2014-214905)

C i“ba Univ., Kyoto Univ., JAXA,
Taiwan - NCU, Polar, 50 Kg
GPS-RO onboard Microsatellite

Josaphat Laboratory Ground Experimental - Dnitoring

Synthetic Aperture Radar onboard
Unmanned Aerial Vehicle (JX Series)

L Band SAR C/X Band SAR nd'SAR Multiband SAR Mission

Sity)

2010-2015 2016-2020 2021-2025 2026-2030 2031-2035




GAIA-Il : Target of CP-SAR onboard Microsatellite Mission &

Wy ... Items Details

Scattering mechanism
of circularly polarized
microwave

Scattering mechanism from vegetations,
cryosphere, soil and rocks, desert etc

e Linear vs Circular Polarization
Interferometry Interferometry SAR
e DEM extraction by CP wave

Vegetation, geologic, cryosphere etc

Axial ratio image (ARI) mapping by using ARI

Forest — non forest area classification
Tree height estimation

Paddy field extraction

Wetland extraction

Mangrove area mapping

Snow —ice berg detection

Landcover mapping

Earthquake, volcano eruption, flood,

Disaster monitoring e T e

* Cryosphere monitoring  Ice berg, glacier, artic route etc

Ocean monitoring Oil spill, ocean wave etc
Source : Josaphat Tetuko Sri Sumantyo et al. IEEE TGRS Vol. 50, No. 1, pp. 259 — 270, January 2012 -
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Principle of Circularly Polarized Synthetic Aperture Radar (CP-SAR)

R — ERO + ELO .
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(EP-SAR & CP-SAR : Patent Pending : 2014-214905)
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GAIA-II Structure
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(EP-SAR & CP-SAR : Patent Pending 2014-214905)
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Josaphat Laboratory (JMRSL) Satellite Ground Station (JG1):

S Band : Command TX & Telemetry RX
X Band : Mission Data RX
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Or b It Josaphat Laboratory (JMRSL)
Center for Environmental Remote Sensing (CEReS)

Chiba University (JG-1)
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CP-SAR RF System Module : Specification for Ugmanned Aerial Vehm

* Transmission frequency range : 1270 MHz % 25 MHz (max 150 MHz)

* Baseband range : DC to 50 MHz (max 150 MHz)

* Pulse transmission output power : 50 W (Pulse width 10 ms (max), Duty circle 2% (max))

* Transmission system gain : + 47 dB (min)

* Receiver system gain : + 60 dB (min)

* Gain flatness : £ 1.5 dB (max)

e Receiver noise ratio : 3.5 dB (max) @+25°C

e Modulator : (RX and TX) QPSK

* Qutput higher harmonic wave : -30 dBc (max)

e Qutput spurious : -60 dBc (max)

e Transmission system gain tuning function : 1/2/3/8/16 dB (0 to -31 dB)

* Receiver system gain tuning function : 1/2/3/8/16 dB x 2 (0 to -62 dB)

* Impedance : 50 W

* Transmission system output VSWR : 1.5 : 1 (typ.)

* Receiver system input VSWR : 1.5 : 1 (typ)

* Transmission system antenna switching speed : 1us (typ.) / 2 ms (max)

* Receiver system antenna switching speed : 1us (typ.) / 2 us (max)

e Transmission system On/Off speed : 100 ns (max)

e Receiver system On/Off speed : 100 ns (max)

* Power voltage: DC +28 V (DC +25 to + 35 V switchable) Measuremehtiaf paicharic il RIS R
. system in Josaphat Laboratory anechoic:chamber

e Current consumption : 5A (max)

* Temperature : +0°C to 45°C

* Saving temperature : -20°C to 80°C

* RF connector : SMA-Female

e Power connector : N/MS3102A10SL-3P

e Control connector : D-Sub-37P

* Weight : 10 kg (max)

* Size: W 250mm x H 100mm x D 300mm

'L Band CP SAR System developed by JosaphaL
Laboratory for UAV =
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_ Josaphat Laboratory’s researchers and students preparing CP-
I SAR sensor for UAV, Fujikawa Airfield, 29 August 2013 (above)

Installed CP-SAR sensor inside UAV JX-1 (below).

Collaborators :

Indonesian Aerospace Agency (LAPAN)
University of Indonesia (Ul)
Universitas Negeri Padang (UNP)
Institute of Technology Bandung (ITB)
University of Gadjahmada (UGM)
Bhimasena

etc
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Calibration System : Ground Test / Point Target / Spaceborne Antenna
Near Field to Far Field)

LFf-EEAEE i i
L8 Horn antenna for calibration
TortiiE dAER s
% AR FRP (160 PP
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R e
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Azimuth Moving Accuracy : 0.1 mm | |
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Point target test —
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Car onboard SAR System
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Car onboard SAR System

Get directions My places = GG |

Distance Measurement Tool

Click on the map to trace a path you want to
measure.

Units:
® Metric © English  I'm feeling geeky

Total distance:
872.931 m

| Delete last peint | | Reset |




Car onboard SAR System

Result in Rang
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Roadmap of Chiba UniversitX Unmanned Aerial Vehicle SUAV)

Research and Human Resources Development on Fixed Wing
Large Scale Unmanned Aerial Vehicle (UAV

"‘* \ _ Large UAV JX-1
- Long range & wide coverage

Payload 25 kg J
Multimedia University, MalaySIa(MMU)
Indonesian Aerosg~ce Agency (LAPAN) etc .

f'P\

Long range & wide coverage

_« Payload: 25 kg~
~ Multimedia University, Malaysia(MMU)
Indonesian Aerospace Agency (LAPAN) etc

Development of Josaphat Laboratory / § - - U J 3
Ground Experimental Large Scale W I n I AV X'

Unmanned Aerial Vehicle (UAV) X Series &+~ Medium range & coverage

Payload: 10 kg
Multimedia University, Malaysia(MMU)
Indonesian Aerospace Agency (LAPAN) etc

> SmalllUAV JX-4

ort range & small coverage

: .:. Payload: 5 kg

ﬂ Multimedia University, Malaysia(MMU)

Development orEbandlUAVASAR Indonesian Aerospace Agency (LAPAN) etc

Low. Medium High Multi
Resolution Resolution Resolution Resolution

L Band SAR C/X Band SARW Multiband SAR Mission

2010-2015 2016-2020 2021-2025 2026-2030 2031-2035




Josaphat Laboratory Experimental Unmanned Aerial Vehicle (JX-1)

Weight of JX-1 Parts

Main body (including battery,
tank etc)

Centre / main wing 1 unit
Wing (2 unit x @ 10 kg)
Ladder (2 unit x @ 7 kg)
Other instrument (bow etc)
Gasoline (20 liters)

Payload (CP-SAR, camera etc)

Total

IMU : IMU440 76 x 95 x 64 mm 540 gr

Patch array antenna for CP-SAR system at Josaphat
Laboratory Anechoic Chamber (Azimuth pattern)

48.0

16.0
20.0
14.0

7.5
16.0
25.0

146.5

Altitude

Central frequency (CP-SAR sensor)
Pulse width

Pulse bandwidth
Polarizations

Off nadir angle
Resolution
Observation width
Antenna size
Azimuth beamwidth
Range beamwidth
Antenna efficiency
PRF

Peak power
Average power
Observation time
Payload

(Range pattern)

1~ 4km

1.27 GHz

3.9 ~ 23.87 us

50 MHz (16 ~ 245.89 MHz)
RHCP+LHCP

40° ~ 60°

1~10m

10 km

0.75 m x 0.4 m x 4 panels
7.94°

29.78°

80%

1,000 Hz

5.27 ~ 17.46 W

20.59 ~ 416.62 mW
2.81 ~31.70 minutes

25 kg

/11N
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Josaphat Laboratory Experimental Unmanned Aerial Vehicle (JX-1)

Telemetry &
Data Handling —|
(TDH)

Gravity sensor

Detail Parts

Hyperspectral camera

Gravity sensor antenna

Interferometry Pod

— SAR Image Signal Processing Unit (ISP)
— SAR RF Unit (TRX)

— Chirp Pulse Generator (CPG)
— Onboard Computer (OBC)
Flight Control System (FCS)

GPS-GPS

Interferometry Pod
Youtube : Josaphat UAV (Insert keywords)

Preparation of flight test at Fujikawa Airfield, 29 August 2013

Copyright (C) Josaphat Laboratory Mic R Sensing Lab y
Center for Environmental Remote Sensing, Chiba University
http://www2.cr.chiba-u.jp/mrsl/

After successful First Flight of Josaphat Laboratory Unmanned
Aerial Vehicle (JX-1) at Fujikawa Airport on 7 June 2012




Josaphat Laboratory Experimental Unmanned Aerial Vehicle (JX-1)




Josaphat Laboratory Experimental Unmanned Aerial Vehicle (JX-2)

KERJA DAN KARYA

Mereka yang Melampaui Bangsan)
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Boeing 737-200 Airborne SAR Flight Test : January — March 2016

C and X Band CP-SAR System (Chiba University, JRC, Lapan, Ul, Ubara,
TNI-AU, Bhimasena etc)

antenna radome

ot ﬁ%ﬁ Josaphat Microwave Remote Sensing Laboratory ...

2 7 8 =27 Center for Environmental Remote Sensing, Chiba University Eﬁ'.dé.@(f#




C and X Band CP-SAR System for Aircraft

< “..Antenna
—— N‘*‘M‘é\ﬂﬂtenna
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C & X Band CP-SAR System for Aircraft : Flight Test (January — March 2016)

Plan : 2016 — 2020 Twice Flight Test / year
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Andaman ¢ § \u¢ T WA FHILIPP‘FNEE % o
L TR mEe ANk
i h‘LJ ﬁ"; u S .'*ul_ g
o 'U"”'F\I_ﬁi, "-. A Pulay Lighan

% %E
%‘@ S 7L

hLMEI.ﬂ.
A Ly Pm-mEL-
1 QEEEEA N o

S %BWM”“

PAPUA

’@&; NEW

UIMNEA

?\'Fﬁ‘**

*ﬂ*ﬁ‘"

== K¢
= XY

;ﬁfhkl.tl s
"1, ;-:‘IE - %ﬁjﬁﬁ I {JH#A-Jé é?w LESTE FSI75R

AUSTH&LIJ&

0 200 400 600K

lllegal fishing, oceanic surveillance, earthquake, volcano, forest fire,
subsidence, active fault, sedimentation etc
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Applications of SAR Images

29 July 1997 SPOT HRV

SPOT HRV

29 July 1997 JERS-1 SAR

ELLF1S ELIF30 ELLF35°

Legend:
D burnt coal seam 1
. burnt coal seam 2 -
. burnt coal seam 3
. bunt coal seam 4
LA

2°30°S

2°40° S

il

3

JERS-I'SAR. - -

11430'E 114°40'E E e ==

Fig. 1. Estimation of burnt coal seam

J.T. Sri Sumantyo, Ryutaro Tateishi, and N. Takeuchi, “Estimation of burnt coal seam thickness
in central Borneo using a JERS-1 SAR image,” International Journal of Remote Sensing, Vol. 24,
No. 4, pp. 879 - 884, February 2003

J.T. Sri Sumantyo, Masanobu Shimada, Pierre
JERS 1 SAR 1996111819970809 Phillipe Mathieu, and Hasanuddin Zainal Abidin,
“Long term continuously DInSAR technique for
volume change estimation of subsidence,” IEEE
Trans. Geoscience and Remote Sensing, Vol. 50,
No. 1, pp. 259 — 270, January 2012 (SICE award)

- 1o T‘ﬂ

Book Publications (SAR, UAV,
Antennas, Propagation etc)

Workshop & Tutorial on SAR Image
Processing including Basic SAR Image
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. ANALYSIS OF LAND DEFORMATION VELOCITY USINGRESIFAXSS
PALSAR : IMPACT OF COASTAL SEDIMENTATIGNSG -
FUTURE JAKARTA GIANT SEA WALL AND WATERFRONT.( CITY-

5"r-.

B e ] "'_':'J

S o T

s 11!. L fr T, Hir‘H ..::ﬂ;g

Bt & h 'ﬂ, —-.."'Il-‘-' e ?I _"- Fh,
- ' :: - T !

Josaphat Tetu ko S%%émantyol F
- Shimada: Ma.s_ang.bu %@Pﬂi’*ﬁp

o™ — i 1Ei¢£3tk* ;it:.'& £ _‘___._ T
e | ‘t--' - vﬂ‘_ e

: 1Cente on ental Remot nsmg, Chlba Unlversrty, Japan £ School gf Clvﬂ Englheerlng, Pﬁqiue,_Un‘i:#grsny, Um‘ted,
Sta = : SR . T"r'-s‘. - Pt e !

ﬁ.&@ﬁ’ﬁil Daniele P_EJ‘ISSII’IZ
thtq@l“ and Mmor’h Ura1 w'

_...--Ll-'- -

amn
s

CHIBA

UNIVERSITY




Coastal Line 1915 — 1999 of Jakarta Strait

I

Sedimentation at 'ri;er outlet at nt')rth.e:ln
Jakarta 22 March 2015
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Deep Seaport &

Urban Settlemént Zone .Economic Zone -

Al
s

CHIBA

UNIVERSITY




Analysis Result : Volume Loss (m3/year)

Jakarta strait

ement at western
Volume loss in each watershed using ALOS
PALSAR images

Volume loss in watersheds of W03, W04,
W05, W10, and W11

N

Volume loss of sedimentation material does
not occurred in W07-WQ09, therefore the land
deformation in these watersheds does not
influence to Jakarta Giant Sea Wall.

800000 708833 9
‘g 700000 kilometers
> 600000 m3 /year
® 500000
"2 400000 +191
% 300000 210034 .
g 200000 97856
S 100000 | 5 47933806 I R R R R I
0 | | | |
1 2 3 4 5 6 7 8 9 10 11
Watershed Codes I
-170
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Application (1) : Monitoring of Mount Merapi Eruption
Terra ASTER images of Mount Merapi eruption (November 15,
2010) and before (July 7, 2009)

(a) July 7, 2009

/ ¥

Pyroclastic flow (sand; rocks as}l{ 9
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Interferogram of ALOS PALSAR pairs

This is to certify that
the Technical Program Committee has awarded the

2011
Best Paper Award

Josaphat Tetukp Sri Sumantyo

(a) Al pair : Slave September 16, 2010 — Master November 1,  (b) A2 pair : Slave March 16, 2010 — Master December 17, 2010
2010

The Institute of Electronics, Irformation and
Communication Engineers (I'EICE

Al

f‘gﬁ Josaphat Microwave Remote Sensing Laboratory €,

{~‘9jl Center for Environmental Remote Sensing, Chiba University E,;,',dglgﬁé}
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Thickness distribution of volcanic ash of Mount
Merapi derived by DINSAR technique

(a) Slave 16 September 2010 — Master 1 November 2010 (FBD)

Le~~nd
(b) Slave 16 March 2010 — Master 17 December 2010 (FBS) De
[ Mt. Merbabu [
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Application (3) : Monitoring of Subsidence of Bandung City

1992 1993

JERS-1 SAR 19930408-19940326 JERS-1 SAR 19940326-19950128

1995 1996

1998

1999

2001 2002

$ee

i 0 5.9¢
Legend : Population 0 +5.9cth
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I 125001 - 150,000
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[l 175.001 - 200000

I 200.001 - 225,000
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= GEOSCHENCE ... @ ALOS PALSAR 20080117-20081204
REMOTE SENSING ¢
A & Josaphat Tetuko Sri Sumantyo, e ——
:‘;E& Masanobu Shimada, Pierre Peter

Mathieu, and Hasanuddin Zainal
Abidin , “Long-term Consecutive
DInSAR for Volume Change
Estimation of Land Deformation,”
IEEE Transactions on Geoscience
and Remote Sensing, Vol. 50, No.

2892

it @ AR il ‘ 1, pp. 259 - 270, January 2012 - QIEEE P N P
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PS-InSAR : Subsidence of Bandung City

[ s e Y

Subsidence Velocity
mm/year

0

ALOS PALSAR 2007 - 2011
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n (4) : PS-InSAR : Subsidence of Jakarta Megauty
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Summary

Chiba University collaborates Indonesian counterparts to
run Integrated Earth Environmental Diagnosis Research
Program and Advance Microwave Remote Sensing
Research Center to develop Circularly Polarized Synthetic
Aperture Radar (CP-SAR) system for microsatellite,
Aircraft, UAV, Car and Ground platforms.

Future Research
Flight test of CP-SAR onboard aircraft and UAV at

Indonesia in January — March 2015

‘ 1 N
Jmst CHIBA
#__/ N1 Centerfor Envisonmental Remote Sensing, Chiba Univessity  55ive2ry




Thank you for your attention !

Contact Person :

Prof. Josaphat Tetuko Sri Sumantyo, Ph.D
Josaphat Microwave Remote Sensing Laboratory (JMRSL)
Center for Environmental Remote Sensing, Chiba University
1-33, Yayoi-cho, Inage-ku, Chiba-shi 263-8522 Japan
Telp. +81(0)43-290-3840 Fax +81(0)43-290-3857
Email jtetukoss@faculty.chiba-u.jp

Website http://www2.cr.chiba-u.jp/jmrsl/ Josa.phat Laboratory Satellite Ground
station

Fujikawa Airfield, 29 August 2013 UTC 06:09:54.521
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Number of Students

Total 14,242 Students

i {
10,756 Under Graduate
e 2,171 Masters Degree
1,214 Doctoral Degree

101 Professional Degree science
45.2%

liberal arts
40.6%

o P\

1,385

International Students

~<s
638 @
Students Going Abroad

as of 2015.5.1 / FY2014



Number of Staff

Total 3,349 Personnel

9O Executives
1,322 Academic Staff
2,018 Technical / Administrative Staff

390

International Researchers

1,680
Staff Going Abroad

as of 2015.5.1 / FY2014



Annual Budget

Total 64,033 Million Yen

external research grant 3%
| _ liability 1%

orivate

sector

government self income
grant 30% A

FY 2015

miscellanneous 1%

tuition &
entrance
exam fee

university
hospital
78%

Breakdown of Self Income



9 Undergraduate Faculties

Science Engineering

- Mathematics & Informatics - Architecture

*Physics *Urban Environment Systems
* Chemistry *Design

*Biology - Mechanical Engineering

-Earth Sciences - Electrical & Electronic Engineering
- Medical System Engineering

Education Medicine [ ‘Nanoscience .

. Elementary School Teachers - Applied C_hemlstry & Biotechnology
: ) *Image Science

-Junior High School Teachers -Information & Imaae Svstems

- Education of Children with Special Needs ge 5y

-Kindergarten Teachers ] ] )

-Health Nursing Teachers Pharmaceutical Sciences gENULSING

- Sports Sciences -Pharmacy “Nursing

- Lifelong Education - Pharmaceutical Sciences

IS RROI L CSTSAECONOIMICS Horticulture

AW, *Horticulture

ECONOMICS - Applied Biological Chemistry
SVanagementeaAcceuntng - Environment Science & Landscape Architecture

A Helfjijgsies Ho)l[eY 5 [ENCES -Food & Resource Economics




11 Graduate Schools

Humanities & Social Sciences | Engineering

* Area Cultures * Architecture & Urban Science

- Public Affairs -Design Science

=Social Sciences - Artificial Systems Science

- Synthetic Cultural Studies - Applied Chemistry & Biotechnology
- Advanced Management Sciences

Advanced Integration Science

Education -Nanoscience
- School Education *Information Technology

*The Study of School Subjects ) )
- The United Graduate School of Education Horticulture Sclence

- Environmental Horticulture - Mathematics & Informatics
FAWASCHO0IS! - Physics
SPIOIESSIONAl AEYTEEPIOGIaMS -Chemistry
- Biology

Medical & Pharmaceutical Science Medicine -Earth Sciences
*Medical Sciences

* General Pharmaceutical Sciences

- Frontier Pharmaceutical Sciences NUrsin g

* Frontier Medicine & Pharmacy. -Nursing

*The United Graduate School of Child Development -Nursing Systems Management

- : = Disaster Nursing Glebal Leadership Program
Pharmaceutical Sciences g piFrog




International Students

Europe 124 ., Asia 1,152 North America 30
*Finland (29) =China (640) *USA (27)

*Germany (23) ~Korea (140) =Canada (3)

*|talia (13) *Indonesia(118)

*Thailand (76)
’:ﬁ-“

1 385 Internatlonal Students
From 63 Countries

\ / -

Africa 14 Middle East 38 ) Latin America 24
-Egypt (3) -Turkey (27) Oceania 3 -Brazil (8)

-South Africa (3) =Iran (10) -Australia (3) - Peru (4)

*Ethiopia (2) *Mexico (3)

FY2014



Incoming students from Indonesia

From Sister Universities in Indonesia for 5 years (2009-2013)

Universitas Indonesia 31
Universitas Gadjah Mada 40
Institut Teknologi Bandung 36
Universitas Hasanuddin 3
Institut Pertanian Bogor 20
Universitas Udayana 27
Universitas Padjadjaran(2010-) 17
Institut Teknologi Sepuluh Nopember 2
Universitas Diponegoro(2012-) 4
Indonesian Students in Chiba U. (2014) Research Themes of Indonesian Students in Chiba U. (2014)
Nursing Education Medicine

Undergraduate
20% 5%

Horticulture
7%

5% 2%

Others
16%

Master
21%

Doctor
43%

Integrated
Science (
Remote sensing)
9%



Personnel Exchanges in Research

100

90
70
— _—
60
50 \ I///\ Incoming
)\ \

40 — —~—_ e Outgoing
30 —~—

20

10

0 T T T T
2009 2010 2011 2012 2013

. . e . 5 years (2009-2013)
Sister Universities in Indonesia - -
Incoming Outgoing

Universitas Indonesia 62 103
Universitas Gadjah Mada 34 39
Institut Teknologi Bandung 36 31
Universitas Hasanuddin 23 7
Institut Pertanian Bogor 24 31
Universitas Udayana 34 54
Universitas Padjadjaran(2010-) 12 16
Institut Teknologi Sepuluh Nopember 7 5
Universitas Diponegoro (2012) 4 2




Earth Observation using the GAIA-I and GAIA-Il  ~p_sAR onboard microsatellite

GNSS-RO onboard microsatellite (GAIA-I) :

GAIA-II
using G,NSS,'RO sensor . Chiba(l(ijpn_i?/AJrRzapan
eInvestigation of relationship of global land
deformation and electrondensity change in
ionosphere
*Mapping of Earth surface temperature,
water vapor, sea surface wind, sea surface
height (tsunami), gravity etc
eInvestigation of earthquake precursor and
its mechanism in wide area and low

(GAIA-I)

using CP-SAR
sensor

Investigation of global land
deformation precisely

# USA-GPS

resolution

GAIA-|

(GNSS-RO)
Chiba u - AV
OLE ) e f>
: o 5
ZIA-I
Wide area and low resolution of

# EU-Galileo

AR Japan-QZS

e

land deformation monitoring using GNSS-R&

eI | i~

y ol Co ‘:I-‘ ) | 1:’.4-1!' atiof
o *I;l,‘_‘u‘f' o | . C "_rv v o

Bt 75 il

ﬁ& Center

formation in high resolu

’E‘ﬁ Josaphat Microwave Remote Sensing Laboratory

using CP-SAR sensor
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Specification of GAIA-I and GAIA-Il Microsatellites

GAIA-I

GAIA-II

Altitude

Polar Orbit, 500~900 km

Polar Orbit, 500~900 km

Mission Devices

GNSS-RO Sensor

Circular Polarized SAR (CP-SAR)

Electron Density — Temperature Probe

Electron Density — Temperature Probe

(EDTP) (EDTP)
Mission Period 1 Year 1 Year
Payload <50 kg 100kg — 150 kg
Power Average < 100W Average < 600W

Altitude Control

3 axis, accuracy 0.1°

3 axis, accuracy 0.1°

CSS,IRU,STT,MAGS,GPSR,RWA,MTQ

CSS,IRU,STT,MAGS,GPSR,RWA,MTQ

Data rate

TBD Mbps

120Mbps

Telecommunication

S Band (TLM/CMD)

S Band (TLM/CMD)

X Band (Mission Data, 10 Mbps)

X Band (Mission Data, 20 Mbps)

Memory

128 (or256) MBytes

10 GBytes

Size

About 500 X 500 X 500 mm (launch)

About 500 X 700 X 800 mm (launch)

JMRsi ’Fﬁ Josaphat Microwave Remote Sensing Laboratory

§ 27, Center for Environmental Remote Sensing, Chiba University
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GAIA-II : Subsystems

Antenna Deployment
System

Electron Density —
Temperature Probe

CP-SAR

Actuators

ALVPS
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SAR Small-Satellite Outline - Satellite size

SAR Small-Sat.
(CP-SAR)

* Solar paddle'needs 2000~3000 mm x 2 wing + a
*SAR antenna size (diameter) : 3,000~ 3,600 = 3,600 mm

LN

Josaphat Microwave Remote Sensing Laboratory W

Center for Environmental Remote Sensing, Chiba University %l;}é%ﬁ}




GAIA-II : Antenna Deploying Mechanism

(EP-SAR & CP-SAR : Patent Pending 2014-214905)
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i
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GAIA-II

Forward Backward -X '
o Right -Y

Left +Y

Top +Z Bottom -Z

fuist” [ ) Josaphat Microwave Remote Sensing Laboratory ;E%A
2 f':- Center for Environmental Remote Sensing, Chiba University %NERSWY




SAR Small-Satellite Outline - System Main Performance

The specification below depends

on high experience estimation

Performance
Orbit Sun-synchronous orbit, 500~900 km
Mission equipment L-Band CPSAR
Life 1 year
Mass 100kg—150kg

Consumption Power

Average 600W (Peak power : 10kW)

3 axis attitude control, Accuracy 0.1°

Attitude control

CSS, IRU, STT, MAGS, GPSR, RWA, MTQ

Data Rate

120Mbps

S-Band(TLM/CMD)

Com. Frequency

X-Band (Mission Data, 20 Mbps)

Record Capacity

10 G Bytes

Satellite Size

500 x 700 x 800 (Lunching)

/]

I 4
MRSL

"\

ﬁgﬁmmmmm
L |

2 ¥ ==/ Cenier for Environmenial Remote Sensing, Chiba University
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SAR Small-Satellite Outline - SAR ANT Main Performance

The specification below depends on high experience
estimation and considering of L band Spaceborne SAR

[tem Performance
Carrier Frequency L-band, 1275 M Hz
Wavelength 23.8cm
Band Width 15 M Hz
Polarization HH
Off Nadir 25~35°
Resolution 10~20m
Swath width 15~20km
Transmit Pulse Width 10~20 u sec
PRF TBD
Transmit Duty Cycle TBD
Antenna Deployment type
Antenna Size 3600 x 1000
Surface Accuracy Tmm rms.
Antenna Gain 20~30 dB
o TBD
S/A TBD
Peak Output Power TBD (target : about 10kW)
Consumption Power 600 W
Mass TBD
SAR Output Rate 120 M bps
Translate Rate 120 M bps
Temperature -25°C~+50 °C

Josaphat Microwave Remote Sensing Laboratory

27, Center for Environmental Remote Sensing, Chiba University
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|
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Telecommunication Systems (Spacecraft side)

B Frequency is employing S band and X band as below.
O Satellite—Earth: Telemetry S Band: Transmitter 2,200~2,300 MHz
Mission Data X Band:  Receiver 8,025~ 8,400MHz
O Earth—Satellite: Command S Band Receiver 2,025~2,120 MHz

B S Band Receiver (Command Signal Receiver and Demodulator)
-Command Modulator :  FSK

-Data rate: 9,600bps
-Dynamic range: -105~50dBm
-Bit error rate: <1x10-°

- Output signal type : RS422

B S Band Transmitter (Telemetry Signal Modulator + Transmitter)
-Command Modulator:  FSK

- Data rate: 38.4kbps

- Output power: >1.5W (satisfy PFD : Power Flux Density)
-Bit rate error: <1x10-°

“Input signal type: RS422

B X Band Transmitter (X Band Mission Data Processing)
-Command Modulator: QPSK

- Data rate: 20Mbps

- Output Power: >1W (Satisfy the PFD)
-Bit error rate: <1x10

-Input Signal Type: RS422
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Josaphat Laboratory Satellite Ground Station (JG-1)
. | 2 | : | ‘ [ s | ‘ I

7T F ®3.5m

LNA

JCF i £ DI FE PR (F) T 7eRas

{28 R AL

(BHF:TLRE)

BRI E E;
I e —
T A7 1) (2] RE |—1' Q/E |lf

AR

GPS
Ky MI—=I I A7 Gl 3
: ; FHEPC
200\1($1|‘H:3}ﬁ) 100\|f
LEDHg B ' |
- | [EeEsE] ‘ T
NN L»!_ LATF A
| [ i | =
Hooe ‘l‘?“ ‘1; [T} é
Al g~ 1% = B i
Az 2B ﬁ? { & L] &y
ELIIEILN ee |2 22T A
HUB 0l
E‘ Il
3 S04)  emmsn E
= O 1
( o i
Bl ' fJ] 4 S-bend ]
Z{ERPC
Rx IF cut l
e LAN
o SR 5 I —
a8~ X Eies
BRE = 1l
) FAN —{ - Il
e E3
ACO0V i T FEA B

AC] Y 2002 (i bt 5
ACLOOY  cocoio -

¥
ASLAND (8 LAN HUB A=k k1

R e e

a'gﬁ Josaphat Microwave Remote Sensing Laboratory ~ €.ns

ﬁj Center for Environmental Remote Sensing, Chiba University S,i!dé,@./%}




CP-SAR onboard UAV System Configuration

Unmmaned Aerial Vehicle (UAV) Segment

Synthetic Aperture Radar System
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Specifications for CP-SAR

Radar wavelength 23.62 cm (1.27 GHz)

Baseband bandwidth 150 MHz

Polarization Circular, full polarized

Modes of operation Stripmap

Spatial resolution 1 m (azimuth), 1 m(range)

Ground swath width 150 m—-1200 m

Incidence angles 30 deg

Target types Distributed targets with ¢° between 0 dB and
—-30dB

Minimum radar cross section —30dB

Operating platform Unmanned Aerial Vehicle (UAV)

Operating altitude 500 m-1500 m

Platform speed 30 m/s

Payload <25 kg

Dimension of sensor 30cm x50 cm x 25 cm

Dimension of antenna 0.7 mx 0.2 m x4 panels

Josaphat Microwave Remote Sensing Laboratory 1>

Center for Environmental Remote Sensing, Chiba University UchldEl,%’ﬁ

e
I\@



Bird Eye View : JX-1
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Autonomous
Control Systems
and Vehicles

Josaphat Tetuko Sri Sumantyo, Chapter
124 Clrcularly Polarized  Synthetic
) e Aperture Radar onboard Unmanned
erlal Vehlcle (CP-SAR UAV), Kenzo
_Nonamg_ ‘et al. edn., Autonomous Control

Hyperspectral carg i ) g
- s and Vehicles, Springer,

December 2012.
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71-Bungin
70-Beting
69-Wetan
68-Sampan
67-Gabah
66-Wetan /
65-Citarum
64-Mati
63-Pecah
62-Besar
61-Pondok
60-Muara Legon
59-Muara Gembang
58-Mati

57-Blacan
56-Muaragaba
55-Gabah

54-Nawan
53-Cikarang
52-Sembilangan
51-Karatan
50-Muara Palbusuk
49-Niri

48-Tawar
47-Kaliterusan
46-Marunda
45-Cilincing
44-Kalibaru / Cakung
43-Sunter

42-Pecah

41-Ance

40-Sunter
39-Marina
38-Ciliwung
37-Muarabaru
36-Pluit Utara 5
35-Muarakarang / Gfpgol g
34-Angke _
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Malay Peninsula Landslide Monitoring using Small
UAV : Cameroon Highland

Cameroon Highland ground campaign with Malaysian Government JGR,
Universiti Sains Malaysia, and JICA on 20 September 2014
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Stud6¥ Site : Landslide at Simpang Pulai — Caméron Highland Roadr
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(2) Spotlight Mode SAR

a
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Observation area

Figure : Spotlight Mode SAR

Growing of
sea volcano

Anak Krakatau, g -_.
Indonesia

Characteristics :
* One type of Squint mode SAR
e Synthetic Aperture length L is
length of observation area. If real
antenna beam width is large, the
observation time to illuminate the
area is to be longer.
* In Spotlight SAR, the antenna beam
is tracing to object / target when
platform moving, therefore
observation time to target in
observation area is more longer, and
long synthetic aperture antenna L
could improve the ground resolution.
e Resolution of Spotlight mode SAR
is

AR

P=7

If .L is approching to R, therefore we
obtain

Al
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(3)

Burst Mode SAR

Characteristics :

« Saving the data number and power of
SAR sensor - Microsatellite

» SAR observation is repeating in constant
period t1, then stop period te.

 If v(t1+t2)<L, even the resolution is to be
worse 1/vt1 , but no blank observation
area.

* In Figure A : Resolution to be (ti+t2)/t2
times

» Burst mode SAR could be realized by
stopping far mode of ScanSAR.
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Fig. Burst Mode SAR
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(4) Wave Mode SAR

Distance to center of observation

290 km Observation width

Figure : Wave Mode SAR

Characteristics :

* The condition of ocean wave in width area is approximately homogeneous. The mode
is saving data transfer. Common SAR observation is continuously observation with
width about 100 km. Wave mode SAR is resampling the target area (about 5 km?)
every 200 km ~ 300 km. Therefore the data could be reduces to 1/1,000. This mode is
mainly for global ocean wave observation.
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