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Ny ay FTHEENIT S GIS v 7+ (7 4 Y # microimages #£% TNTmips) %* H
WT, IBBOMERAFETTF I VA Ny 74 FEERL, ZORERHEL .
IMIMORFLARTHEE»ORA S - HEMER (Digital Elevation
Model: DEM) 2HWTA VY 7 4+ b ARERT 241, BFEL TV 2EEHE 7Y
AR LRI I—F— 5 SER L1 DEM 2HWTIERT 3 % 2, o $iE
HIK 50m A v v 2 (BE) #HVTERTEHEIKO>VWT, ThThA vy 72
FEER L EERLIcA VY 75 P ORBEEZRIELER, FE1OBENROR
{, 2VWTHE?2, 3OIATH 7. FAlERCBET 2 FIECHEERICOVLVTHEKT
5&, FHE2BIUIZCHENFEIPBBECFIRIBEEROREL . Th b
DHFENDEFRENFVINANY 7 + VOREELEETZ L, HiE3OERESH
WCFIINFNY 7+ bEERTZEVBROIRUTHEEEL SN

Wi GCP S¥% 7, 68, 96, 237, 2T B L U365 HELZTIER LAV Y 7 %
MiZ2oWTIE, GCPAEMMEVEEEELRA L3 LV > LIEOHMBEKBERVE
Ehiihotb, GCPMBANVY 7+ bOEEBICKEBEEAREBELTWEEEZLS
Nl FLERLIZAVY 74 POREEZERICFHEMI A ENE LW EHBERX
nit.

F—O—F I FVINVENLYV T+ b, GIS, W=V FNAaVE2L—¥

* MiTSUDA, Y., TAKATA, K, Mizoug, N, YosHIDA, S. and IMADA, M.: Comparison of Digital
Orthophoto Making Methods for its Position Accuracy : A Case Study Using TNTmips.
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1. 3 L & I

ZHEEO b OERICOVTIR, [HEICBT 20D &EMmICBT 3 b DICKFTE 325,
AIEOEHE L LIITONLEES—RICEEHE (Photogrammetry) EFEEN 3 & D
Tk, BENFEYF (Photointerpretation) TdH 31 (Z, 1998) ExhTW 5B,
1960 SELIKE, T h o DftrEdficBiT s AE A s &k (BIAR HE kS
JU, 1962 ; dE)Il, 1992 ; I, 1996). Th oo > bHFHEOHM « BB Z L THHEICK
EIKETAEREED T F o /@icb o, v a v ETENETD 7V 5 VgD
HHENEHDTWE, 20oHhThHHREHENTVWEIDOMNFY 040 7 + b (Digital
Orthophoto) ZH W TH 5. ANV 7 4 b BEHEEOE > h MG A O L4
FHEAZWMOBRE, HKEFREONERRERF DL OMEINICERTHS. DtV
Y74 bENXYVIVETHOR/RAZEDRI LETFYINAFLY 7+ Mid, —RAIKERY
E-bEVVYITF-SOBBELD SEVERELRD, HNEEFHEOMNBEHERER -
TED, S5 v ay ECHRHICBIPAETH 2 LV O FHAER->TWV3, T1ibb,
FIINANY 7+ P ZEGFEEOR DML It EER S, RO >HMrE#R O
WAEZFQAMACERTHY, TONBRIEROEHHZEEREUREZ ) v 7 LI s
13 (%, 1998). D, FUINLALY 7+ PERVKBITEERICEYD THMAR
EHERLT 2L TE, BFEZORHICETAMANERCE>TETLE (FlAIE
Duhaim et al, 1997 ; Shiba, 1996).

CNRFETANY 7+ b OFERRICIZRERISEBE LPHPIN S EMEZLEE LTEeh, I
ANV T x MEBROBEEER D 2 v Ea— 49—V 7+ THHFRENZEHICHE->TE
fz. FQEHBY 7Y 2 T7ORICBEME Y -2 25—y a v EEFTEL, il —
VFENAVE2—F—LETHEET 28060, FIINMLTNY 7+ b EFBRITERB &
CRIFATEX ABENSBITICIE - TEk UMK, 1998). #72L, avEa—%— LTV
V74 PEERTEB LR -TELERVE, ZOERBEICRERPEESMLER
BABELEET S, L-oTHEDV I I 2 7EHAVKA VY 7 5 FEBICEI L THi%G
L, SSRZORETHE2AVY 7% F OHEILODVWTKRINT S EBMBETHE. 2
T, ARFETIEA VY 7+ bIERMERE? 1 T2 HGMBEOHITE RN 75 & & alRE SR AH)
GIS Bl A 1R4t 4 5 7 » ) # Microlmages #£® TNTmips W5 Vv 7 b = 7E2HWT,
ANV 7+ b2 3BEOAFETIER L ZOBEELRE L /2. APE TIE TNTmips & W5
BEDY 7+ 2T72HVWEY, BEOVY 7 by T72EELBWTGIS BT 31E%E
T ERAT A EATRETH S (BFE, 1997). 22T, AHAOHMWEBEL T,
ANV 7+ MEBRBEICD>WTIE TNTmips T TOEIEL S L CHEER W CRIAT 5.

7%, TNTmips ZH VW4 VY 7 + MERICBT 2RI HARN © /M k (1998)
KEB2b00BH30HTHY, AREV/NME (1998) OBWEL EDITSRA VY T2 + %
fE T 2BEOBEZ I NIV TH 5.
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2. XRMELIUVEH

ABFFE O R R TUN K E BT R = RS AR =5 B 20~30 #k8E <, Mg
BEREEEZBHRO—HTd 5, HEHIcB I 2ESOHSHIE 1470m, R{ELE 740
mToHy, MHOTABTHILEZBR LTV,

ANV 7+ MERO b EERBZEHER I 198 EfgFEo€®/ JuBEEEXH VW, F1i
1994 Eic AAMEER B2 L0 BEBS L UERE LT/ 7040y 7 4 b (FER 1/
5000) 22HEEE L THW, 1989 FEB LU 104 Ficigasnhic €/ 7 0B hEHEED
ELAERLIGRT. £h4A0Y 74 MEBRERFTREHMEMOESHEREEL 20, &
R EARPERR @ 1/5000 #IFER, & £ S (1996) ic X 2 ¥ B & O E + i BB R T O
HEHK 50m £ v v 2 (BEE) 2HO i

&1 ZEHPEEOHET

Table 1 Properties of aerial photos

1989 g EHHE 1994 FEijEEE
photo in 1989 photo in 1994
ea 9, March, 1989 16, May, 1994
Date ’ ’ ’ ’
B3
e AM 11:45 PM 15: 00
Time
WRAER 1/16000 1/16000
Scade
B
Altitude 4500 m 4700 m
j:F=V:El 3
Focal Lenght 208.29 mm 214.03 mm
3. A ik

3.1. XV 7 1 MERFIE

EHERICRA 5 ORKE, Hit, EELEE2ERNE T IRENBEANEGETATVLS
(Microlmages, 1999b). T oZBHEEOES I, BHEESFTILIRE TH S LiciE
Hizabns, MEKOH 2 SOEZXICLEbDETNTONE. EFhEEHIFL v X%
DELIETH 27100, FRIKHLIMALOEBEEBLUEADL L OHEHICIET
TUOTH, TOHESOESIILEU TRRMSET 5. /4, ZHEREISH - BRE - &
BOLOBEEBEICEEICREINILOITIREL, I ASOEZTICL->THEENEDL (K
B, 1998). AV 74 b 3HMIKIEFEUCCIEHEETH Z 00, hLEETH 3 EFER
HoF VY T+ b EERT BEDICE, DUECBFALBAZAELRTIRER SV (T
).

TNTmips Tl 2 SOMHXICKZEAEZMIEL 2%, HEROESHEREH VW T
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Fig. 1 Central projection and parallel projection (Mizuo, 1998)
K1 ol & EEBE OkR, 1998 L)

HEAOESEMELA VY 7+ P E{EKT 5. COESHERE L 5T OBMEES
£ 7 (Digital Elevation Model ; DEM) T& 3. KAWL TIIKRD 3 D DEM % #
WL, TV TANLY 7+ PEER L. 3ODMERFEDS B, 1 BHIZ—H
DRAFVARTHEEMNS TNTmips OBReEFIH L TfEpk L - DEM 2H v 3 5% (LT,
A1 E93%). 2BHIZ /00 ERIOFESRME 7Y 914 XL, ThEHOTERL
DEM (#f L5, 1996) ZHW2 Ak (LY, Ak2&93). 3FHEMKShTw3HE
THIBEBE RS T OBUEMKI 50m 2 v v 2 (&) EHVAAE BUIF, A3 LT E) T
» 5.

LUFic TNTmips ic & 540V 7 4 MERROFNEERT. & FEICHES 2 Haj#
HELTEREREAN S - A+ v 7 —-THVAL, Thic GIS il ER# S (Ground
Control Point ; GCP) %#E X BEEM > 2175, EHhEEOHYIAAIZIZI EPSON &4 5 —
2% ¥ — ES-8000 Z iV, WD AHBEE L 400dpi & L. EEENT %75 HBA,
GCP DB EIIHIERI» 5 5A E B T EMHE VY, KFROMRHO X 5 ic BEY DD
ROl TREHES I ENEV. 22T, ARELTIR 1994 FicHhERRBSICE - TE
gEantztg vy 7 b (T, 194F 40y 75 0EF3) 2FH LU, 19944F 410y
7 4 MICRERORICEBENTIRINTED, CoBELARVTHBEICGISICERYAL
TEMTES, TOBEMZ1994FA VY 7+ VA2BBERE LT, ZhEBRSE 1994 F
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ANV 7+ FOR—HMIEE GIS ETHEELTWL 2 Eit&Y GCP 25272, 2# L, A
E12HVEES, AFLARTOIb—HFOHEEIZIGCP 25% A IC X, Y EE/:
FTHBAESGLS5ARThIERORY, CoEGHEREGZ 51cd - T, 1/5000
R % 1mBAITHRAE>HEEA W, BB, AFETEZ2GCP 3625 TH 5.
HE1TANY 7+ FEERT 388, AFLARTHEEILSENAESEREMHBELT
DEM Z2fERL LB TR SV, ZOFIREEICBR~NB &, FTHNIEE (Interior
Orientation) %17\, iz A {i#4E S (Orientation Tiepoints) % #HE L THAEEE
(Relative Orientation) ¢ & » A\ (epipolar) Wi % 157-1%, HEHE S (Parallax
Tiepoints) 2% & L TDEM 283, COBREBOFEMIZ~ =~ 7/ (Microlmages,
1999b) 1B, AHFETICBVTRBE L2 HMEFEAF 205 ARERCEENS
GCP 342 /5, HELLBEHEFEHIZ605 8 TH 7. FLERENIDEM DA » ¥ 2
H4 X, ZHEEDA » vad A XEHELLHImTH - 1.

AR TR EEOBBIBLVTERS WA REGLERLETA2EZE LTHYL, 20
ZFRODEM ZHWTA ALY 7 4 b Z/EE L7z, TNTmips iKBWVWTA VY 7 + b ZLERR
T 58, DEMBLURBELIEBRD X v v a ¥4 ABFLOKENS S, HHE2TH
WBKES (1996) 2k 2 DEMiZ30m # v ¥ 2aTdV, Hihd THWSEH- R
fTODEM i350m 2 v ¥ 2 Th 3. —4, ERLLEIARBEBRED A v ¥ a2y 4 XFH1
mTh5, ZIT, WES (1996) i< &% DEM & & CET#IBERITO DEMic> W T
VYY) v 7%, BIDEM O X v v ad A4 XENDEBRD A » ¥ a4 XEHLL
Lz, 8, V9 Vv 7Y Y FICRREVA w Ya b A XHhOLD/NEVA y Y2 M X
s 2GR TH B & A B (Microlmages, 1999a) 3t 1 &N #H7k (bi-linear method)
2RV,

FHE3ieowTid, ZHEBHICEZ 5 GCP SAHOBVWHBIERENE A VY 7 + + DAL
BYEEICSZ 58T ~57-%, GCP %27, 68, 96, 237, 32T B L U365 MEEXT
FhEhANy 74 PAERLUF. B8, TOBICRRAFLATEELOIERL AR
EgTIREL, B—oZEhBEEHAL, ChickifotBWDGCP 2B LI-bDEF
AL,

3.2. VT + FOFEELE
BHETERENFALVY 74 Pl2oWT, FOMNBRELHE L. £9 1994 F 4
Wy 73 bERAOHRMOMTHBEICHSITE 358% 8 SRS LGEHL, Ay 7 s
FEBOTULED S NS DRIEREES E TOMSMAHAL, ThEEMEE L RICE
RUIZIREHEDOA VY 7 5 MiZ oW T bEBKRDFRIZITY, Hiid 5> 0BREOHY (LT,
SEHEBELTE) ARD, COfiIckDANY 75 F OEREET-> 2. /K
(1998) I SWVWA LY 7 4+ FEHKICE T B GCP 0BEXEDFY (LI'F, EHGCPERE
ET3) ZEHL, Chick-> TORERRET-> . REKROGHIC X 2 FERES
FUEY GCPREREIC L 2BELE S, GCPAKEEA TR LA LY 75 PITDWVWT
T 1.
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FHEEL, 2BXUSICEDERLAZALY 74 AR 2D S 4ICRT. THEALVY 7 1
FPIZOWTEBEESOMNEREER2ITRT. EDA LY 7+ MZHOoLWTHEESLIZH
WTONBRELSRLEL, BEHGIDVWTREBNBRIFLMABHEESB N, 20
fhoBER VTR, MERESLVWEESRIEOAI VY 7+ MitHoWT MERBED
<, BRMBEEINEVEESILEOA LY 7+ MEOOTHABRESTEN 512, L
L, EBHL»SOEEENKEIVIEEEZSRZVEVS IS ABRRBRVE SR -
7.

BANVY 74 POV TOEYREB L GCPEEAXRSITRT. K4V 7 4
MZOWTHEGREZHRT 5 &, HEl TEERESR /NS, 20WTHE2, &E

Fig. 2 Orthophoto of method-1 Fig. 3 Orthphoto of method-2
X2 HE1TEKRLIZAVY 7 5 b K3 HE2 TERLEALVY 7 4 b
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W HESOIEE S -7, I GCPEE I
WTHEBOIEFTH - /-,

GCP i =R ATER LicA VY 7 5
KOWTKREESONEREELR4ITRT.
BANY T+ MITOVWTHRGABERESED -
HORRESITH- 1. 2OfMMOEEESIC
S2VWTHE, MENEORLEL D GCP AK
k> TR ->T W, FhfEkFELEL
TANY 7 4 P EERLIBEEE L, &
RS oo W EBHL S DORFEE S BN
B HHELSBERRRVWIEEINE - 1.

GCP S % ® 2 TIERR L 7B & D F IR
EZBLUVEHGCPEEEEZ S ITRT. FY
BEBIURYGCPEEILDVWTHE- &
WBELRD - 203 GCP S8 68 A TIER L
foANY T+ NTHo1z, FHRETL- &
SIEE B - - D13 GCP A 32T D A
WY 7+ b, BFEHGCPEETH » & bI5E
DBED - 2D GCP S 23T HDA VY 7 #
FTH o I

Fig.4 OrthoPhoto of method-3
K4 Hek3 TERRLIALY 71 b

%2 FhWENOLEICLBANY 74 VBT 2R BERESOHEMBE DX
Table 2 Residual of each points in orthophotos derived from each method

REME —EfE (m)

%ﬁ)‘ﬁ“ BfE (m) Measurment—True Length
Po?fltts True Length Vit: 3! Hik 2 Hik 3
Method —1 Method -2 Method —3
1 1159.28 69.51 61.58 60.39
2 973.38 29.62 32.35 35.12
3 769.72 43.75 48.61 48.57
4 922.56 18.59 18.27 2466
5 1228.76 11.02 17.09 20.41
6 651.91 4.56 748 9.04
7 502.38 17.00 9.79 5.10
8 215.18 9.32 11.03 12.31
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3 BALICLBANLY 74 b ORIBERE
Table 3 Position accuracy of orthophotos derived from
each method

SEHEZE (m) S5 GCP % (m)
Mean Pesidual Mean GCP Residual
HH 1
Method — 1 25.42 12.01
Vik: ¥
Method —2 25.78 16.88
Hik3
Method —3 26.95 17.46

F4 ThThOGCPERICKBA VY 74+ FCBUARBEHLAOEEL ORE

Table 4 Residual of each points in orthophotos derived from each GCP points

RSENE— B8 (m)

HAes BEfE (m) Measurment—True Length

Test True GCP D =3

Points  Length Number of GCP

7 68 96 237 327 365

1 1559.90 —5.73 10.58 —6.96 —3.75 4191 4.26
2 1014.26 —23.26 —4.20 2.83 3.87 4.73 —1.83
3 1172.40 53.52 36.77 67.33 69.92 7843 52.14
4 867.48 —39.27 —11.99 —21.76 —22.41 —14.29 —21.08
5 490.43 6.95 15.59 13.04 15.82 19.24 19.88
6 393.78 —1.47 —2.49 8.49 8.08 5.23 4.80
7 290.19 3.89 —0.67 13.09 12.08 12.46 8.40
8 286.80 —6.21 —4.08 —1.94 —3.18 2.63 1.69

%5 #hFhOGCP E¥icks4vy 7+ b OALBXEE
Table 5 Position accuracy of orthophotos derived from
each GCP points

GCP &3 SEEEE (m)* 39 GCP &% (m)
Number of GCP Mean Pesidual Mean GCP Residual
7 17.54 22.88
68 10.42 16.50
96 16.93 37.15
237 17.39 48.53
327 2237 4272
365 14.26 3741

* BREOENHEIC L 5T
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5. & Z

ANV 7+ MEBRICHWSNEDEM D A v ¥ a %4 XEMERREINIcA VY 7 5 F DAL
EREOMZERS2E, DEMOA v Va4 XML VIEEA VY 7 2 PO EBEREE IR
Bhot, CITHELEZIKODVLVTESICHKRLTAS. MEDOEY GCPEEDOE G
5mPlET, MBEBDEHN06mM TH - f/hk (1998) OFE IR, HFELIBLU 3T
FERRE N ALY 7 5 FOKEELHR D EIL S, HEKECR RSN 2 ZERIEAGRYO
SEEMEBOREAN E0Tmm R ET 303 (G, 1988), HFARE MR 1/5000 T
35m, iR 1/25000 T175m TH 505, ME L b GCP B3 1/25000 K L ~
VTORELET bOD, FHEETIE 1/25000 HIER L AL TY S/l x 2w, BN
(1972) Tk uF, 1/25000 L TRZRIHATH 118m THEH, WHE L &I OFE
AFEB, CokIchHELEZBVEBEATS, fERShict vy 7+ ORI IAE
KECL2EHMESD S, A ELICIDA LY 74 FEERT 3IBE, 2KRKUEFAHBS
Erinz, SRIOFTIRE ISERIZE TERL M, FIDTERT 2580 T#HRN
CEERTEE, COBEOHNBBLETHLEEbNE. —F, AE3 THVWAELTH
BERERITOS0m 2 v ¥ 2 DEM 3, HA2E% 3#® CD-ROM TAX—=LTHY 1 K
500 TEBICBATEZ S, Lok BMNEREICIAFARR, FEFNBIU
DEM DAFOREMAEET 5 &, /ML (1998) DREEE U < B HEERITO 50 m
Ay ¥aDEMZRHOVTANLNY 7 4 b 2ERT 2 005R B OERAMNTH L EEL
Y -

ANV T+ FOBEICHET S GCPOEEBII>WTATHBE, FHEREL LUTY
GCPEEELLICGCPHEVWEEREMRBA LI LW KEoMHBERROWEL - 7. U
BTl~N3LHOUWEHAT, 525%GCPOMNEBERRICOEEVNZENTVEIENS, &
2—ELIED GCP A5 2 THIERKS N B A LY 7 4 b OREEIRIA L L 2 WA REMHE AR
Ihi.

% GCP EHTCEREN/A VY 7+ P20V T, BEBHEBLOLSOEMEEFICL 58
A5 cRd. PHBEBIUEY GCPEEL QICHESR OB, - 72 GCP A%
68 DA, Thll kD GCP 25X 1-BALEEL TESOFEV GCP 2l SBh
12 GCP MBI, Y 7 4 MERKOFEE2EZI 2L EHEOREENKEVERLE, F
EELSOREENSBENTVWIRELDREXEMESIPTONEILELENLSE, VY T2
FERRICBA L TE 2 728 OKEE L TNTmips DA VY 7 + MMERRBREORAL E%2E X
3L, TNOOHEORBVWAPEAL SEEN I HOFIED D T {fTbNiih - o alfEH S
2. 20, GCPHEEOEHVARLTHL SEN-EBAICEVIES, EBOA VY 74
FAREKDOKEEICT L TEH GCPEENRYI/NEL BRI ENEILLND, £ > TGCP
BHOBNCEBALY 74 PEEORBKICEHGCPEEDAZHVWAIDIIABE Y TH
%5, 22T, GCP WEHBEICKRIFTEBICDVWTATAS. [HUGCPE2HWTAHAEL,
2BLT3EHDVWTERLIZANY 7+ MIBAL TR, &ALV 7+ MCBIF38REES
DA EREOIEFEHSIZIEFEICTH 1. —F, GCPAEEZ TER LA vy 7 4 MIcH
LTRBANVY 7+ BT AREESOMNMEREEDIEESZNETNER TV, Th
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ShREETBE, AV 7+ MMEBICBAL T GCP O BRI K S OEICE 2 3
HEPRKEVWEEAOND, DFVAERESL GCP O EMFKRIC X Y, FHERES 4
WY 74 b REOEBEORRXMEISEHATLES>AREEXS 3. oL H I EEBREL &
UEEGCPBRELRVAA LY 7 4 POFEFMICBEAL T, GCPOMENAKXLEEL
EZTW3EEZONE., ZOLDIERLIZANVY 74+ VOKEELFEMT 203 HL <,
MATEME L 1994FEA LY 74 Mi2bA LY 74 BEOMEES X U GIS IZH DA
CBOBERENHY, BECHEOMMAT T LRELY. Lrl, FHRELTEY
GCPEEZDFMEEM AT CLick b 2EEOKERIEE T E2 50, FAE
FIC B X3P HRIC N SNBEREOFMET) CEMHEEF L WEEZ SN 5,

6. 8 b Y |[C

AR EEEDHBE, AV T+ POERICBEIL TR OEHANTSH 5 O I3E T HIBEESR
fTO50m A » 22 DEMAHWEHHETH S E. GCPOEENA VY 7 1+ F DEEIC
KELHEST LY, BEREICHEST 2 GCPAKICIEBONHB &, ALY 74+ bF
RIcBIc L TREEZBEICEET 2L IRETH 24, FHRELTEY GCPEREDOH
FEITHIELILE-T, HEEEOEEOFHMOAIETH 2 EBBRI NI,

HETIBREE lm 0HEFELHRENZ L H TR, SETTEREEPI LY 7 4
FTIT>CEHRTORAFEEICE >TETVS, LL, BEOHTKORRETEL,
BEALBHROBINEZRZ 2-DDOF~45 Y — 23, EHEENEETIOATH S, 2
FEEEZTFY I VA LY 74 MEL, 3HIBIKDVWTF -7 E2ERBL TV T LEESHK
ODHFLVWHEBEF— I 2BNCHERT AL TCLERRILTH S, TOLDBIRFIYINEIL
V7 4+ MEROBIRAESBL, FTUINZITNY 74 PBERLTOLIENESTLL, F
CHNFINY 7+ POERICBAL TR, THETATEL LS IEREOEMNICKEST 3
WABREV., Lo TEROTADEROKEEERE>A VY 7+ FPBERTE 5 X9,
GCP OFEECHE S ORERODVLWTOREDCa Y EFAShICT 57280, FYFLE L
V7 & MEBRAEICET AL T TOBENS S, FLHETTYVINAINLNY 7 5
FOFIBERICOWT S, MLEIETITARFNERE ST,

51 B X ®

DuHAIME, R.J. Aucust, P.V. and WRiGHT, W.R. (1997) : Automated vegetation mapping using
digital orthophotography. PE&RS 63(11) : 1295-1302

R)IEA (1996) @ EhEEREIC X ZM 0. FARGTEEE 26 © 65-72

Je)Essh (1992) : REREEHIER & B8t E. TR 168 © 1-4

INkERZ (1998) : HATIEB ANV 7+ b, ZRMAHIAI 185 : 1-8

Microlmages (1999a) : Rectifying Images. Microlmages, Nebraska, pp.1-19

Microlmages (1999b) : Making DEMs and Orthophotos. Microlmages, Nebraska, pp.1-19 (Open
GIS # &30

KEEEA (1998) : GEAIR. {E4HEXRESE. LfERE, B/, pp.1-272
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141 © 31-49

B (1972)  HXKHEROZUF. FFMAUHI90 : 7-12

F2EX (1997) : ¥4 V¥ VHEKE 7« V9 VHIEKOERR. EFARTEE 283 © 1-102
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Z IEC (1998) : S5 E¥E - B MBI 185 9-16

ISR (1988) @ K. #EHEIE, HX, pp.1-266
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Summary

Photogrammetry and photointerpretation have been developed previously. However, all
aerial photographs contain systematic distortion caused by camera angle, distance and surface
elevation. As a result, their internal geometry differs from the ideal geometry, and they are
therefore limited to use in geospatial analysis. Orthophotographs have map-like geometry and are
useful as an accurate image base for geospatial analysis. Although orthophotographs are useful,
creating orthophotographs has previously been very expensive and has required professional
knowledge, advanced techniques and special machines, so orthophotographs have not been
widely used yet. Recently, however, GIS software that runs on personal computers and can create
digital orthophotographs has become available. TNTmips is one such software program. In this
paper, we present a procedure for creating digital orthophotographs on TNTmips and report their
accuracy.

Because aerial photograph distortion results from camera angle, distance and surface
elevation, orthophotographs must be compensated for these factors. A digital elevation model
(DEM) provides surface elevation information, so we used several types of DEMs to compare
accuracy of digital orthophotographs derived from them. There are three types of DEMs. The first
is a DEM created from a pair stereo aerial photograph (Method-1). The second is a DEM created
from a digital line graph (Method-2). The third is a DEM published by the Geographic Survey
Institute (Method-3).

To compare the accuracy of these orthohphotographs, we calculated the difference between
the measured value and true value at some points and determined the residual of the GCP. In
comparing the accuracies of these three methods, we found that the best method is Method-1 and
the worst one is Method-3. It was too costly to make orthophotographs by Method-1, so we
recommended Method-3.

In addition to comparing the accuracy of orthophotographs derived from different DEMs, we
also compared the accuracy of orthophotographs with differing GCP values. As a result, we found
that the accuracy of orthophotographs increased with increasing GCP up to a point but was not
affected beyond that point. We also found that evaluating the accuracy of orthophotographs was
too difficult because the calculated accuracy was strongly affected by GCP positions.
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