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Abstract
Space technology is a major strategic tool at present and in the future due to the
unique global capabilities that it brings. It will help society overcome several
threats to the quality of life on earth or even in human life #tself. In that sense,
space technology 1s fundamental to sustain security in all its ferms - political,
economic, military, and ecological — in a truly global approach. In this paper,
one aspect of space technology, L.c. remote sensing is addressed. Tt includes the
current status of remote sensing technology and applications, some priority

settings and implementation strategies.

1.0 Introduction

Remote sensing technology and applications development in Malaysia has been
spearheaded by the Nationa! Remote Sensing Committee (NRSC) since its formation in 1977
under the Econemic Planning Unit, Prime Minister’s Department. The role of NRSC is to
formulate policies towards the development and application of remote sensing technology in the
country. The NRSC comprises government resource agencies, universities and state planning
agencies. The National Remote Sensing Program (NRSP) was implemented in 1988 with the
objective to strengthen national capacity to operationalize remote sensing and related technologies
in the main stream of national development planning. The NRSC oversees the implementation of

NRSP.

The Malaysian Centre for Remote Sensing (MACRES) was established in 1988 to
develop remote sensing and related technologies to operationalize their applications for socio-
economic development, natural resources, environmental disasters management, and strategic
planning of the nation. MACRES acts as the secretariat of NRSC. The Malaysian Ground
Receiving Station (MGRS) located in Temerloh became operational since 2003, receiving data
from SPOT, Radarsat, Landsat and NOAA. The MGRS will benefit users who require real-time
or near real-time data for monitoring environmental impact and natural disaster occurrences. In
September 2000 Malaysia launched 1its first microsatellite TiungSat-1 for mefeorology, earth
observation, digital communication and space cxperimentation. This will be followed by
RazakSat expected to be launched in October 2005 which will carry high resolution medium

aperturc camera for carth observations.
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2.0 Overview

Remote sensing covers all techniques related to the acquisition, analysis and use of data
from satellites, such as Landsat, SPOT, Radarsat, ERS, NOAA, Mcicosat and from airborne
sensing. The main objective of remote sensing is to map and monitor the earth’s resources and

environment.

The early applications of satellite remote sensing were for meteorological applications
using TIROS/NOAA since 1960°s. Remote sensing for land resource and environmental studies
started in the early 1970°s with the faunch of the Landsat series of satellites. Most of these
satellites operate using the optical wavelength of the eclectromagnetic spectrum.  The major
drawback of using optical imagery is the cloud cover problem inherent in tropical areas. In the
early 1990°s the use of microwave (radar) satellite data gained prominence which can overcome
the cloud cover problem. At present, both optical and microwave data compliment each other for
various applications. However, the repeat capabilities of each satellite is not sufficient for

operational remote sensing applications.

2.1 Current Status of Remote Sensing Applications

Since the launch of the first remote sensing satellite for earth’s resources and
environmental monitoring, i.e. Landsat-1 in 1972, the data received has been used in various land
and marine applications. The spatal. spectral, radiometric and temporal resolutions are the
limiting factors to a wide range of applications. Since the launch of SPOT-1 in 1986 with better
spatial resolution and stereo capability, it was possible to enhance the applications in areas such as
topographical mapping. Since then, many satellites have been launched with better spatial and
spectral resolutions and hence broadening the applications of the data. Therefore, more detailed
information can be obtained from these data. The spectral, spatial and temporal resolution of
some major satellites that have been launched are given in Appendix I. Future satellites and

sensors that will be launched are given in Appendix 11,

These satellites are mostly near-polar orbiting satellites which have a longer revisit
capability. This restricted the use of the satellite data for many applications which need real-time
or near real-time data. The constraints in obtaining timely data have made it difficult for
operational applications of the data for decision making process. Previously, satellite data has
heen purchased from neighbouring ground stations which further delayed the delivery of the data
for operational applications. Now, with the establishment of MGRS at Temerloh under
MACRES, data may be obtained in & shorter time for some operational applications. Table 1

provides the general temporal data requirements by discipline (Star, 1891).



Table 1: General temporal data requirements by discipline.

Discipline Average Temporal Revisit
Archaeology Yearly

Cartography Yearly
Infrastructure mapping Yearly
Forestry-Geology Manthly

Agriculiure Weekly to bi-weekly
Hydrology Weekly
Oceanography Weekly to montialy
Marine pollution Hourly to daily
Natural Disasters Hourly to daily
Environmental monitoring Hourly to daily
Meteorology Hourly to daily

In Malaysia, Research and Development (R&D) activities in remote sensing started in the
late 1980°s. These activities were undertaken by universities, research institutes and government
departments mainly through the IRPA mechanism of the Ministry of Science, Technology and
Innovation. Most of these R&D works focused on land and sea applications. However, some
departments have carried out R&D using their own funds on specialized areas. Appendix I
Hlustrates the requirements of the temporal, spatial and spectral resolutions of remotely sensed
data for various applications in Malaysia. In this paper, temporal resolutions of satellite data is
categorized into real-time and near real-time for extracting “dynamic™ information that changes
guickly with time. Information that do not change fast such as landuse, geological mapping, etc

on the other hand, requires non real-time data.

In most developed nations, remote sensing has been used widely in many operational
apphcations, namely in natural resource management, environmental protection & conservation
management and national strategic planning. These include the use of all types of remote sensing
data (imaging and non-imaging) acquired using sensing systems from low, medium to high
spatial, spectral and temporal resclutions producing regional to farm level range of information.

However in Malaysia, these applications are confined to only a few agencies.

3.0 Benchmarking

The advancement of remote sensing technology and applications varies widely between
developed, developing and under-developed countries.  In this paper, emphasis 1S given in
comparing the status and capabilities of remote sensing in Malaysia with that of countries which

are slightly more developed, 1.e. Japan, India and China.
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3.1 Satellite and Sensor Technology

In terms of satellite technology, Japan, India, and China have advanced programmes and
capabilities in the making of satellite and sensors for remote sensing, including satellite launching
facilities. An overview of major remote sensing satellites, sensors and capabilities of various
countrics including Japan, India and China are given in Appendix L

In the case of Malaysia, TiungSal-1 microsatcllite has been launched in September 2000
carrving payloads for meteorology, earth observation, digital communication and space
experimentation. The next national satellite is RazakSat, expected to be launched in October
2005 which will be placed in near equatorial orbit carrying medium aperture camera for earth
observation at 2.5 and 5 m spatial resolution in panchromatic and multispectral mode,
respectively.

However, & dedicated satellite programme for remote sensing applications with good
spatial, spectral and radiometric reselution has not been made with specific mission to fulfill
remote sensing user commurnities. In this respect, Malaysia is lagging behind the above countries.
Furthermore, no efforts have been made to plan a series of satellite programme for remote sensing
applications unlike the above countries {e.g. IRS-1, IRS-2, etc of India). Although Malaysia has a
ground receiving station (MGRS), the Malaysian users still depend on data transmitted by foreign
satellites for natural resource management, environmental protection & conservation management
and national strategic planning.

In terms of sensor development, Malaysia also lacks in a well coordinated effort with
mput from user community (government agencies and private sectors). Also, announcement of
opportunities for involvement of user communities in various applications using satellite/airborne

sensor system that have been developed is lacking.

32 Remote Sensing Applications

Operational remote sensing applications have been restricted due to various factors,
including : (1) the lack of remote sensing expertise in various organizations which reduce aspects
related to operational remote sensing, (i1) timely data for operational use, and (ii1) lack ot national
standards and procedures for extraction of information and its reliability.

Most of the applications of remote sensing in Malaysia have been confined to natural
resource programues (e.g. NAREM, SIM, ete) only but very minimal in environmental protection
and conservation management. All the above programmes have been given importance in India,

China and Yapan.
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3.3 Industry

In developed countries, space applications including services for extracting of mnformation
for various applications have been shared equally by both government and private agencies. In
fact, value added products are continuously generated by the private sector to ensure marketability
and wider usage by the user community. However, in Malaysia, outsourcing of similar projects
from government agencies to the private sector has been very minimal, due to the lack of adequate
linkage between both government and private sector. This has in tum reduced the development of
remote sensing technology and its applications within the private sector. The major role of the
private sector is in selling of remote sensing system (hardware and software) and system’s

maintenance services.

4.0 Priority Setting
The priority setting for remote sensing technology and its applications are outlined below.
1. Awareness program for remote sensing technology and its applications at various

levels in government agencies, private sector and secondary schools.

2, Human resource development in remote sensing (capacity building).
3. Increzse frequency of data acquisition over areas of interest by receiving more data

from various earth observation satellites to fulfill operational requirements.
4. Acquisition of suitable hardware/sofiware and other relevant equipment for

analysing present remote sensing data sets and ground validation.

N

Establishment of standards / procedures for information extraction for vartous

remote sensing applications so that their reliability, uniformity and integrity can be

known and hence can be used as expert opinion in accordance with United Nations

Remote Sensing Principles (Principle [ to XV}

6. Continuous remote sensing programmes/projects at federal, state and local
government to assist decision making in natural resource management,
environmental protection & conservation management and national strategic
planning.

7. Real-time or near real-time data transmission infrastructure to users so that timely
data can be received by users to assist in decision making for operational needs.
Comprehensive requirement analysis for receiving tumely data should be
established for each user agencies.

8. Airborne remote sensing programmes should be strengthened to complement
satellite programmes. Timely data for localize sites can best be acquired by
airborne missions.

9. Launch continuous satellite programines carrving relevant carth observation

payloads which address national needs.

Page 5



10.  Configure orbit for Malaysian remote sensing satellites to acquire more frequent
data for areas over Malaysia or establish constellation of satcllites in suitable

orbiting planes to ensure frequent revisit capability.

5.0  Implementation Strategies
The implementation strategies for the above priority settings are given below.
1. Awareness program for remote sensing technology and its applications
a. Schools through topic in existing ecurriculum/syllabus, ie. Physics,
Geography.
b, Aggressive awareness through main stream media on the technology as well
as R&D activities.

c. Series of awareness programmes for decision makers.

2. Human resource development (capacity building
a. Establishment of suitable employment scheme in the government civil
service for graduates in remote sensing or related technologies to improve the
operational requirements of remote sensing technology for decision making,
e.g. secondment, cadre post, etc.

b. Formal and non-formal education/training programmes at various levels.

3. Increase frequency of data acquisition for operational applications
a. Identify temporal requirements of users in various applications.
b. Mechanism for data integration from various satellites/sensors.

c. Upgrade existing satellite data receiving facilities (if necessary).

4. Acquisition of hardware/software and equipment
a. Funding/budget.

b. Market survey of hardware/software and equipment to suit user requirements.

5. Establishment of standards/procedures
a. Comprehensive user requirement survey for various applications.
b. Central agency to verify, compile and disseminate standards/procedures (e.g.

through a special committee).

6. Continuous remote sensing programmes/projects
a. Identify relevant programmes to cater national needs.

b. Implement suitable pilot projects.
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c. Implement “actual™ projects based on results and cxperiences gained from

pilot projects.

7. Real-time or near real-time data transmission infrastructure
a. Assessment of existing infrastructure to transmit data from receiving station
to users.
b, Identify agency that will implement the mechanism to develop suitable
infrastructure (e.g. fibre optics, VSAT, etc ).

¢.  Build the necessary infrastructure.

8. Strengthen airhome remote sensing programmes
a. Identify user requirements.
b. Identify suitable airbome sensor systems.

c. Airborne remote sensing system acquired by central agency.

9. Continuous satellite programmes for earth observations
Identify user requirements.

a
b. Establishment of special committee to study user requirements.

b

Establishment of special committee to develop suitable sensor systems.
d. Establishment of special committee to study and propose series of satellite
programmes.

e. Application development and research opportunity programmes.

10, Configuration of Malaysian remote sensing satellites
a. Establishment of special committee to study suitable satellite orbit for
frequent data acquisition.

b. Study of suitable constellation of sateltites for future development.

6.0  Concluding Remarks
In this paper, the current status of remote sensing applications as obtained from relevant
user agencies are reporied. Some priority settings and implementation strategies for the
advancement of remote sensing applications are given. Some of these pricrities and
strategies are not comprehensive. It is hoped that this paper will provide some initial

information for further discussion.

Page 7



Acknowledgements
The authors wish to thank all the related user agencies for providing some of the relevant

information needed in the preparation of this paper.

References

Star, Jeftrey L. (1991). Proceedings of the Conference on The Integration of Remote Sensing and
Geographic Information Systems. Maryland, American Society for Photogrammetry and
Remote Sensing.

Office for Quter Space Affairs, United Nations Office at Vienna. Principles Relating to Remote

Sensing of the Earth from Outer Space.
hitp://www.oosa.unvienna.org/SpaceLaw/rs.htmi.

Page 8



1% 0091 0001 0sT 05T o £002-200C ueder -SOAav
Q071 00L QoL 004 S100
It 08 91 91 8 YINAY LO6T-9661 ueder [-850G4av
SL /81 AVS
147 SL 81 SdO 86-2661 uedef [-S¥Af
087-0% B S/61 AVS eo6l-16061 BISSIY 2By
00€T WL 006 HLLA
L1 001 0s ASSHIW 966 1-0601 ueder [-SOW
9z 09 0T 01 AUHXT 9661-9861 Jouel g £ [-LOdS
¢ 001 1/5¢ Uvs 8L61 vsn LVSVIS
S0 000g WAL WY L WY ddHAV 1O0Z-8L61 vsn SIHI-9 VVON
9 agcl A Y4 £Z8 S0 98-8L01 vsn L-SNQUIN
91 S81 0Tt 0t 0L SPIALL g8l
81 S8 U8 SSW COCLO] vsn ¥~ 1 sjespus]
SINALSAS HOSNUS LSVd
(sAep) 924D PUBQAIVS | ULL | MIMS | YINA | NVd LEJN
(wmy) grems JUDTLIYS U] Anuno) UOISSIA
ieadoy (a1peu 3e ‘saajaun) uonnjosay [enedg youne|

SOlIf[oles wﬁﬁmﬁom 21021 ‘HO.ESH 10} v;.cogm\mm JOSUa§ JU2LIN) PUR ISE(]

I XIANAddY




0l 2@eyg

L9900 06L wy(e-9 TAL L66T wede(/vS0 WINEL

00St (1218808)

- 1AL BD oBeungl :

91 008C-0051 0011 SALMEIS L661 IO/ SN Z-MIAQIO

00 asaydstuaty 000¢ 0087 ASSIA L661 adoing L-1BS0RT

00 saoydsiun g %% e 1661 vsn 01-§H0D
0LL 881 | 881 SAIM ‘

g 002 00< SO 9661 BIpu[ cd-S¥l
91 008-0¢ 2/001-01 VS 661 EPEUBT) 1esIEpey]
¥C PLL 881 881 SA'M
¥C St 1-Th1 0L £€C ¢ SSI'1
¥T 0L 9 NVd 661 BIPU] Q1S

200 ssoudstuay| .wwﬁ% rofeuy 5661 vsn 6-S90D

Se 001 /0L HVSTIAY G661 Vsd TS

s 009 009 0L1 ASNISIW 1661 BISSTIY EN [O-5Ins2y

€0 000¢ 0011 0011 0011 WAHAVY P661 VSN FI-VVON

¥T 491 9¢ T SSI1 F661 BIpU] Cd-Sl
SINHILSAS MOSNAS INTHHIND

(siep) opak) PUBq/ VS dlL HIMS | MINA | NVd RULEYY
(uny) Qrems JUIHUIILIISU] A1nunoe)) WOYSST[A]
jeaday (11peu Je ‘suajaw) uonn(osay jenedg yauneg

(panunuo)) 1 X1ANAJddV




|1 a8eg

yuegend:
i e b | paQy Q) 100Z B .m: sl Z-pngyamg)
VSN
01 VN /0002 LTV 1002 DUBLIVSN [-uosef
S0 000¢ 0011 0011 0011 WAIAV 1002 vsn 91-VVON
e ¥l z V-SOUd 0007 1esagewy ([aRIs] V-s0¥4d
0001
7 00£2 0001 | 2990 1 pog STTOW
00¢ Psad
08T
0061
b1 ‘096
R0P-0LE i WASTN
‘0bT
91 09 06 0z Sl BERENY 6661 ueder/ vy (I-IV SOT) eLa],
S 006 092 092 11
0Tl 08 08 08 SSIN-YI
9z 0z1 07 0z 0z ano 6661 frzeig]/euIy ) SN
SQUO wEwme ~SOUO
¢ 11 t I Al 6661 sordg SN ZSOUOY]
91 <8l 09 0g 0¢ Sl +ALLA 6661 VSN L-yEspue]
0072 0001 0001 LOIEEEREYN
97 09 0z ‘o1 | 0z 01 0l A-AAHXT 8661 2ouRIY - LOdS
SIWALSAS UOSN:
(s£ep) a2k PURqQRIVS | ULL | UIMS | HINA | NVd ABI A )
(uny) Yemg JUIWNIISUY ADUNoO) UOISSIA]
yeadoy (1Ipeu Je ‘S.I3)am) uoljnjosay [enedg yauney

(ponunuo}} 1 XIANAddV




71 afry

006 09 | 092 1M ‘
0l 08 08 SSIW-Al
9¢ 0Cl1 0c 0T 0T 4100) £00Z [rerd/ety s T SAAHD
OtL 09 09 0% SATMY
0L-FC 9 9 9 G v SSI'l ([-1¥SI0¥NoSI)
¥ Orl ¢ 154 |24 £ SSI'1 £00¢ EIpY] 9d-S¥I
¥ ANy ‘ 9¢ Tl LVSTIY £00e NELLTIE AN |, L¥STd
3 8 ¥ I £-M3IIAQIQ £00T AARWIQIO VSN £-MIAQIO
ooce | 0001 0001 LYSCIERENN
9¢ 09 0T 0l ¢ DYH 00T UL BL-LOdS
¢0 000¢ 0011 0011 00L1 HIHAV T00g V&I LI-VVON
001 /08 dVEV
St AR 0001 0001 0001 ASLVY 200¢ VS [-LV¥VSIANA
SWILLSAS HOSNAS INAFUND
(shep) opAD PUBQ/VS | ULL | YIMS | UINA | NVd IBIA .
1eadayy (L) (RS ?._lcn: 1E ‘S10)0Ur) HonnjosdY reneds R Youne| SRENeS S

(panunuo’) 1 XIANAddV




g1 29Ey

sy X/00L°6 e-d1S
0L1-021 T/0t OLUVS
0L1-0¢ 5/0€-6 0IAVS
002 X/L-S £AVS
Q011 006 009 009 NINOYS
00¢ 009 0L1 S-S
£ ¥ 0l CA-NSHW S00¢ BISSNY q-7euy
7 0052 ooot | 900 | “ops SIAOW
00§ ‘05T
0061
6 ROT-0LE mwm ASTI P00z VSO TNV S04
0FT
00ce 0001 001 (USEEERERY
o¢ 09 0z 01 ¢ RAH 00T aouRL] 4s-LOdS
T 005-01 2/001-¢ qvS 00T BpeuEs TIESIBDEY
05¢-0L 1/001°01 AVSTVd
St 0L ‘5S¢ $1-01 £ TAINAY #00T ueder SOV
¢o 000¢ 0011 0011 00TT JYHAV 00T vsn 81-¥VON
(sdep) 3pA) PUBQ/HYS UlL IS | HINA | NVd AB3IX
{(uny) Yrems JuAINI)SUT A1uno)) UOCISSIA
jwadoy (d1peu e ‘suajam) uonnosay enedg auneg|

{suonewnxoidde Ajuo ale sajep ydunel sy (joN)
S3)I[[9)LS SUISUIS JOWIIA A0[RI 0] SIHISAG I0SUIG 1IN

I XIONIdd Y




1 odey

¥ 009 009 0Ll AS-NSKW dd.L BISSAY O8N5
L sl 0t 0t al SHIMY gl El[edisny [-SHIAYV
¢ 0601 T/0000% LSIOW 600¢ Ve SOAdAH
01 VN 2/000C AN 2002 RO AN LSO
(sfep) oapA) PURIARIVS 1L HIMS | MINA | NVd dBI X
(uny)) gremg JUDWINLI)SUT Anunony UOISSTIA
yeaday (Ipeu ) ‘s19)3ul) UoIInjosay reneds youne'|

(parue)) I XTANAAJY




Iepelr

Iepel

lepel

Ieper
Jepel

Iepes

I T YIN 91qISTA

RULL QANA FIN DIQISLA

AR V1A INRICIEITN
ILL TN AIN R19isIA
ULL IN UIN 21GISIA
SIIL I AIN “3[GISIA

Uty

Y31 01 mo'|

YSIH 03 Wnipay

YBIH O WNIPI
UBIH ©) WNIpay

USIH 0] Wnipay

aImnoude uoisaL] e

W2)8AS
Junem A1y e

[OJIU0D
JTLATIP PUBISOL

AUMSIOW 105
SJUSIUOD JUSLIINN

08indory e

aImnordy

leper

THLL TMTIA THIN R[gIsIA
1288 AISIA

PRI YIA MIN @IqISIA
ALL WUIN B1qISIA

AT IN 2[qIstA

AT CFIN 2IGISTA

AT WIN DIqISTA
AT IIN OIqISIA
SQISIA AL

U Wupapy
Y31

81y 2 Wnpagy

1y 29 wrpagy
Y3IH

WNIpa

WINTPATA
U3y 39 Wnipajp]
qAng 3 Mo

A1s1oA1polg
yora Suiffor]
SSBWOIF
Ansuap Adouen
sa102dg

Arepunog
pue sadA] 182104

Al OJUDAUT 15210,

Ananoe SwBF0 e

SO117 189

10,

AT182104

HONN[0$3Y [e1IIdS

uonnjosay [epeds

W-[BaY UoN

AU -TBIY 1IN

swn-Eay

nopnjosay [esodura |,

suonexddy

eisderey w1 suonesi[dde Suisuss a10wal 2wos 10} sjuswannbal suonnjosal (eroads pue reds ‘eiodwo

ITI XTIANHJdV




g1 288

18Pl HLL ANA MIN 2[QISTA
ABpRd ALL I “MIN B]qISIA

1BPUL YL “MEAL UIN R1QISIA
Jepel YLL “UEA AIN 21qI8IA

JEpEL WL TN MIN R[qISIA

Jepel LL MIA AIN 9[q1SIA

Zepel “YLL MDA YIN 21QISTA
T2PRI YLL MDA “UIN BQISIA

MO

Mo

M0

WINIpatu 0 Mo

MO

MO

MOT

Mo

TOTIEIUTISS [[eJUIRY

smmeradu)
20BJINS Bag

USE JIUBD|OA
sjods 10H

auesLLNy
uootdA)uog

SIUDIUOD
Jnedea 121e

sadA1 pnopD

UOIIRILLIQ) PHOTY)

AJo[010910 1N

IRPRI TN D[QISTA

Teper ULL UTN WIN 2[qISIA

Y1y o) wnpsy
yg1y 0} wnpap

POl
SApISpUER]

msesi(]

WAUIN B[ISIA
UIN “R[QISTA
Tepes ‘a[qIstA

US1Y 0] WNIpaja
U30[ 0} Wnpay
317 0] WnIpajn

o7RY

Aprqim,
sjuds 1oy

TUDWILOLLALG]

TBPRL VLL “UIA “MIN OqISTA
JeprI YL MIW VN 9[qTstA
ABPRL LT TN IN 9qISIA

ys1y 01 wnipay
ys1y 0} Wnpapy

S 01 wWnIpay

UGIRIINSD P{ALA
odA doipy

asnpuer|

uouNOSIY Tea)dadg

uonnjosayy [enedg

Ju-[BaY UON

AU -TBIY LBIN

ani-[eay

wonnjosay erodura I,

suonedddy

(panunuod} 111 XIANHJd Y




L1 93eg

JBPBL TN UIN QIqISIA
Jepel YTIA HIN 3[qIsTA

WnIpay

LWINIPaW 0] M0

fuiddew urena g,

uonele|dxa jeroury

Jepel TN YIN qIsIA UBIY 0 WnIpaja AZojoydiowoan
IBPET “YTIN WIN Q1GISTA wnipajy durddew armponang
1BPEI YA UIN D1qISTA wnipay AZojoafoIpAH ABojoan
IMISTA WnIpajy S2IMEI) W00 BIS
J[QISTA wnipaj ATPWAYlRY
Jepey WP 0] MO7] UOHODLP
pue yj3uUnjaABAy e
JBpEY| WIPa 01 M07] WO 2AB M e

YLL U UIN 9I4qIsIA

ALL

WIN 2[qIsIA

WNIPSW 01 MO

MO

WNIPIt 0] Mo

FunsenaIoy ustyy e

Funsesalof

US1} O]l Sa1pnis S8 e

uopyuedoifyd
% [AqdoIong) e

SOTIDYSLY /
Aydeigousao(y

uoinjosAy je1yaadg

uonnjosay jenedg

ougy-[eay UoN

un-{e ABIN

awn-[eaY

uonnjosay ferodwd

suopeanddy

(panunued) I XIANTddV




812

ded

‘uonewojul jo sad4y uo Fuipuadop poriad 21qEUOSEAI UIYILM PSIOBIING UONRULIOJUL = SWI-[BY UON s

"TOTRIS PUNOIT AQ PIAISOAL BIED J9)JT ABP B ULY1M PRIDRIIXS LONBULIOJUL = BUINI-{RAY IBON 4x

UOTIRIS PUNOIT £Q Paslandl 21p 191 B A[21BIPAWLUL PAIOBIIX2 UOHBULIOJL = SWI-{BY 4

T AJON
| MEUE ,J:P AIA MIN Q1QISTA YsiH uorugodal 1gIe]. e

BOIR DALJISUDS
JBRPRI YLL YMTIN YMIN QIqISTA Ay o] Wnipagy [BIUSWUOIIAUD
Jo furddepy
ToE * ST e sue[d amjonns
PRI HIN B[qISTA 191H 21818 PUE 1O1ISI(]
Iepel N ‘[qISIA I1 03 WwnIpapy] dew oFewiy oylQ
Iepel YN “O[dISIA Y31 01 WnIpajy dunepdn depy

Impel YN 21qISIA yTIY 01 Wnpay Wada Aurddepy

AW)-[€Y UON W[ BIY 1IN auIn)-[Eay
ucnnjosay jerady uonnjosay fenedyg o | suopeanddy
uonn[osay [wrodwa g,

(ponunuod) 11 X1ANAddV




