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ABSTRACT

Researchers seeking geological and environmental information, depend on remote sensing and aerial
photographic datum from various commercial satellites and aircraft. However, adverse weather conditions as
well as equipment expense limit the ability to collect data anywhere and anytime. To allow for better
flexibility in geological and environmental data collection, we have developed a compact, multi—spectral
automatic Aerial photographic system (PKNUZ2). This system's Multi—spectral camera can record visible
(RGB) and infrared (NIR) band (3032+*2008 pixels) images. Visible and infrared band images were obtained
from each camera respectively and produced color—infrared composite images to be analyzed for the
purpose of the environmental monitoring. However, this did not provide quality data. Furthermore, it has the
disadvantage of having the stereoscopic overlap area being 60% unsatisfied due to the 12 seconds of storage
time of each data. The PKNU2 system in contrast, photographed photos of great capacity. Thus, with such
results, we have been proceeding to develop the advanced PKNU2 (PKNU3) system that consists of a
color—infrared spectral camera that can photograph in the visible and near—infrared bands simultaneously
using a single sensor, a thermal infrared camera, two 40G computers to store images, and an MPEG board
that can compress and transfer data to the computer in real time as well as be able to be mounted onto a

helicopter platform.

KEY WORDS: Multi—spectral camera, thermal infrared camera, PKNU3 development
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olg]g AL JIBEHE AEEZ ] wet FFHAoly FYAIZIZE 4 gEg. v, AFA}
d3e A7g A2 S, BAAZAR Fgo] “}%U’r. a=sty AARAYAL AFZAELS B
AFstn, A& FEg P55 Adt] =3t gioh. ol s T WHRFo A 20019 6¥
JEAAATE GEEF FTHY A2W(PKNUZE)E Awar] A=stel 20039 6974 % 63
AE7A gt AAHY V2T AFAAH), dEF 29758 B7EECARD, &3 7] 2945
AEBAH, dFEF X485 48 UAH, 28 FIAH vYed AAd A¥GA), sidzt A
23 A¥8% A9 GPS FF6xHS AAN AAIFAEREFHEAHE:0.78m, THFFE:10.83m)
AZstRct. AGHEE el YoM = 0.3mE AP ES Ao}, ZHet, 2 g
FAE 449 stdgr g2 53t FxE FACA AR W] REAE
AHRES @A FE obdEo] AUk 1A= FHES A+ AF}EC] PKNU
235y s e R 23e 93 A¥HE d7= PKN

a2t ZHA I 3 Aol ¥ (RGB and infrared) 8] 94
g 29 FtugtE o] Foix AlA —rﬂ A5 AGE A% FAAFALG B2 Y AY gD
25 FdF3E&Y AlA" (PKNU 3) & /st
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ShldE Qw FFEG L AW AP BYel 9 F27 wow ¥F 1 BT o
TAZSHl B A0 AR e JIWE AR tluz ojHe FYE AWBIRRL
dFE FEAA/Z o4 BRo| FT olfn Jom HEH BEL 99 FTRIL A
o|F4AA) %m Yok B ATE AHW 7MW 048 AFEA 1 BEIBAHC e ¥ Bojolrh
A9 B, B4 gAY BFUS FAS 9P GFEIUY BYo] T FMIILE SRHI
Stk AAEFIN FEANE ol §3to] & UT 9 22 YTE ERe ARID AL AU

A Fol g5 AHY HE YFe BRI E AFS A+ (Nu 'sslein et al.,, 1997)7F Ao, vizte
283 b}%ﬂl BTEEE A& AF (Scherrer, 1993; Schmidtke, 1993; Koch et al., 1998)7}

AA719+9]  visible # infrared oM wiALE EAl U A E
ZHgo 2N E‘?‘—l %ii% Fg el Aste] ¥ #JE® A (Riethmuller et al. 1998;
Hakvoort et al., 1998; Hagerthey et al., 2002) = 3A3ltl. 2831 +F Aldgt #Zo] 7h53H7]
g o) A7HE, FHHoR AFdE AYALY Z2RI FEE SAHAIOEH nAZRFE BSFIE
AT (R. J. Murphy et al, 2004) oA UdAFF F7I2 ZLE A9y vAzFY Aa dsts
Aasstr] YA AFAEAG S A @ Whol B3 (Underwood and Kromkamp,
1999). d7ALE A&EsA HY, AH ESH vAxzim Fo 54L& WAL 5 gled, g
Aol FFE vld F7 A7l "Ee vl Fdgihg AAE AR BYste WHES

o]&33ict.

Ir

g A4 tee FIAANL Sl uglol o G AHN H5H FAo)PE
SERE 4ol ojgETh 1HE=E, A9 IS EPe FAY FREIF ke FLzA,
AAGH A7 U TAAY EARF 59 2 BobA FUPshA o182 4 UTHL. Shukai, 1992)
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2.1 S9N E
B A7 Ad 20049 198H QEAAATE JYgHJoq, A AFLS gFFais @473 A
7t A7) AYE ol 2004d 92 A 2x FFEYS whzoH, 24 Y dAE AP EFL
table 13} -t}
E1 9479%
A7 E ATEF
2004.01 TAZAL 2 FY 9] A5 ZAL AN RS AAEZA
2004.03 REDLAKE MS 4000 t&¥%4 44 &9 ArZe 74
2004.03~07 B A" A A& I 2 AE FIAR
2004.05 W ARG A7) /A b Bt (PG e ALY JiE
2004.05~09 | AAM ¥ I 9 FJZ% 23 [ A7 #7) A% ¥R
2004.06~09 | AA Fst AT A" A4 Aolg 4 QPR W WA EF
e Alols Az
2004.07~08 X 71t 9 AR A AN 54 37t
2004.09.09 12 F3Ed HAE M2 71x% B2t
2004.09.14 2% $FHY e 29 7t 9 gEed

2.2 PKNU 3 #$3&9 Al2H

2 gFEqy AA"HE AA B JAAZ A F gy gA AE FAddr. AN FE
REDLAKE MS4000 =371 2H[R,G,B,IR) ¢ Raytheon IRPro €&¢ 72t (thermal IR)Z
o]Folx qow WA HAse Fihlgte] FIALE 2FY £ Qe Jdol ARt IAAR

Zl
ANA2E Fe TS EFc AAR 13E=E ARE 4 e MPEG Board9 WiE% 2d
FIARE ARYE F e 120G BFE 2042 o]FF Atk #FA A= EFE Qo] o|FAFI
52 ¢ 7 o0 360% AT F W Aol AN wTI2E HIE)
= ZYFHE o8I (a8 .

7}05}“] e =9
AE AA7A 2 5
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2 33EY A2ES A AFZeon, sAdE 2 2 A9 ddde] FAIEYol Jted
Fhl2H(REDLAKE MS 4000), € A¢4d d9 %ol 7t53 Jhrlgt(Raytheon IRPro) 2 /44 5 o]
AR, A7]9] AFE A7 3 55 AP IF, FF F5E P FAE A B
718tk PKNU2ZolM AH$¥ Kodak DCS460 Zrel, A ex sideles Ade) 474 mz 25
#93t7] W&o AEeA I A AL 4-band(R,GBIR)EZ FEsE=d AU AU
a3 AZAIZE kFo] 12sE HA FH %(60%)3 R del® AV AT aelEte] o s
DA BoEtEA, =3 FY4 dojHE Q%— 7V 3 REDLAKE MS40004X4 & =33HA =it
7 2 A gde FA 29°o® RGBENFH CIRYEE FE5% 4 = REDLAKE MS
4000 3-CCD 7HdigtZ FAF7E 1600 x12000109 3 FHAG H7]|= 7.4molth dA=2E 8
Eoles Yo did WSS AAFOZ gaingkH} AAA MEHE T =S & AUt
EEd JAL FSolzt: PKNU3ZEY FHAd 3ol A9 AME 4 At £
# 9] A, Raytheon IRPro 7~14m33 thae] oUAE #Ast= ANZH
A& #Ysto] LCD viewerg: E3l tyxE#o| it 54 Zet LCDol7] =&
\!]

[+
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3ol o B2 54 Zat(red, orange, yellow, green, blue) 2 UYEd 5 Q1 ¥ og L5 &
vebd £5 Ut

T g AME W gRoA B 3R A el gastgion, A #JAEE HE F
Re S B2 AFSAT. MS40004X4E AFer 23HE ZAHINEF AAH dou €39
AMMe AF ol glo] #Fex Aok gt ol FAE FHEEI] st dFFE

=0
[}
Fstol RARYT

2.2.2 JN4 XNF Al2HY
MS4000 AAME olg3td, 980l H 1sHF2o2 AHFo] 7 "o d&F HolH FAL
At AR TR Zﬂ He ozt Ao A7l EAE7] wWEe] dFHFEE wiEHA=R
gtojob & mEdle] 12vAYE FEeol Jted 4% AFE 2dE AT AML"HY JFew
Astdt. AFH 2dE E’:l;“ IZAANL e AE S WA Hste] WAL AFHE
32 EF AAE HAZARE AL 7Ee 94 4F 2 AR AFE A MPEG Board$}
el @

H
4 ARE 4% A" JHvtE dZAA EE F¥EY AsE AZE 7 UAs A2 E

w

Pae dstel AN Ro GYAF ALgRe 4F ABHAES 408 FS F AIRE Az

A F GAe FARE A dolHE $4ARE AR F AolEr AFstel 4P

A3} dolE $5400] BAZ LAl £ A 102 AFSAH(igure 4). mheh opg2 T WA,

AdY EE, EfAM & F& F ARz AFsddr =8 FHe ds AFH, 2yH o
MS4000] AA12V) A3 7.2Ve) AH9 MM A8 AE w2 sujol At

2.2.3 GPS
HZ AEGE FE71 A48 MR AME ARt PR EFeLE AR FIE Z1¥el d&3
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B3 Ytt(Ackermann, 1993). GPS @ GPS/INSE o| &3 &3AASH WdAs F37]
GPS % GPS/INSE &9 <zt =% 9 A JAZE A3 ZHToEHN AR =
ARE A8 ANER 5FL AHIAAU £ HATY VEHTES ¥ g
F Y& 5 2004). GIS(Geographical Information System)$t &3 €373 @A Ad 2¥X%
AZ T ookt HopoA AYPsm ALe oz INE5d JFRV 22 HAY AEE Q7
agske, dA"E (e85 o] 38 A ARl sH2E At (Cramer et al., 1997; Mostafa et al.,
1997; Toth. and Grejner—Brzezinska 1998).
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GPS A dHeolgE 4% 27, 14 32D 1xe idnx HAA o 100melx #Hi 450me)
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1sA oz FAlsol g4 A9 29 A AHex(w,¢,x)8% 2F Al 8719 AL x, y, z8E
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i A el AR G Aol RA Atk I T I=E FI Soler ol d@ #E&E
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Colar Infraved composkie mage

% 3 1x &Y 43 (29AR 49 = (R,G,B,IR))
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TIEY  4.16Gb(108%), EHY FY 4.3GbE  HASFAG A K R
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F At
RGB calor image Colax IR conpasite image rnal IR & color moving pictures
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