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Abstract

Thls paper is a study on effectiveness of weight in analytical pos1t10mng of oblique photogr-
aphy.

Oblique photographies are more economical than normal photographies as it has a larger ground
coverage and as it can be applied in.situations where objects of interest are difficult to be app-
roached. But the comparatively domplex methods involved, present a problem in obtaining the
desired results. In view of this fact, analytical rectification was applied in normalizing the obl-
ique photographs. As oblique pliotographies are extensively used in slops and mountainous regions,
a number of difficulties are encbuntered during the control surveying.

The photocoordinates of the oblique photographs, taken at 30°, were weighted during rectiﬁ
cation. They were weighted as inversely proportionate to the derived formular of 7,=f- tan»-l—
Y., the distance of each point from the isocenter along the Y axis. By applying the we1ghts
coordinates errors conld be reduced and the error difference between oblique and normal photo-
graphs could be reduced upto 53.2%.

E &
A ICE EMBRS #y MERE oA BEH 44 R WaZA ERREY B
€ AN 2 BRI Bole d 2 Hayel 9o
EMNRRE BRERMEA ot s B0 Yo AAAo s ATe}r] oel & HAEY FHuay

FIERR - LRARK THAR sl
HERRBR THAR LATEHN wLRE
EWA  EHARE TS B LARTER

BA% B2 19844 6 A — 143 —



3 HHY S golstng H& Fopld 29 o8¢ AERsta dev £ vste] R4
Yol st oo ¥ AFelAE AAAE BEMASE ¢ gleld IR RUBE & =

dote] A

5% AABANAE 072 $F Aol & AT FER Srmioste A%
A9 354 A =t (§)+r.d A5 BEEE A2Y A3 AT TANA @E

1. # &

ERBES BERMED vdd e 2949
AN o] Ao n PAEY o AT
BExH7L 20 o 4B A HHEY A
7F w2

=23 e, 2 5 44 E 04,
B, M %9 BiEw MDY S o
dlo] & EREEE 1 2288 ERRE &
o, A28 ¢ dE AF, 22AE 5o o
& Ao ARy Fo ol nE 2R o] E£E
£l 24 A3 ot mEKE ¥t
o Bffo 2 MiTss) e o8& o] Yok @

F Rl AE EMNEES SEASE ¥
1A MHiH RUBEERS =959

2. K|MAAAITIL| #EAL

2| AR AR ) A SEHBEOE ERAO9 =
Sofgo] Gt Boldh. o] B z3E dul
oz 3 ERE £ 4%, K#hol BES
£ EHS =240 d4ud 408 e
A4 A Ao qHeE
EEEHE A EEES AASNCAE THe
2BE Y HAER s REERES) B4
gt

ze v} M EERNRENAE 7S 270
tenz MESAI EESES g

et QALTE Ul g HEERF R
A % BEe NG mRe Fxstm 239 W
3§ 2Agd.

2.1. WARSERRE MK HE|
28 (DA aAd AT A4 yHEE

— 144 —

Ay 1

AR czge AAAANY yHUYF A

apoli, f& 2AAH, 0§ AAAelzt 3
Safio 2 48 a g9 y 348 A e

iad’=ip+pa 1
ole}, AdopdlA pE
7= tan () @

ojmg A (2)9 p=y.8 FAE 4 (1) =}
ol sl

a=F-tan(-3-) 4. @
7k At
I EE id’=7, % 3
ry=r-tan( ) +s. @
o] e},

2.2. AT B3

27 (24 tand=y./fo]BE

d=tan"'(y./f) )
ol®, Aa’oad|Al tana=z./ v fity7 o] EE
a== tan“(—-&,—ffgfﬁ) (6)

o] .
P BN 3 £ ig 3



7 def. ;
A7z, & HEEE =g 4 (D4 A (13)

29 @4« $4%9 $HE ——ol%

- R R
J‘z_aig._= Za (7) o %
AR I 7. (19

o] g} m. — H:1+tan*(6+9)

714 LA’ON=_/PON+ /POA'=0+50]  °]th
- | wd 29 @64 » & $3 gRE %o}
2} 3
1 da
m, 1A (15)

olth. 71X jg=ip-+pa’ 18], Aipos|A A
A3 Hwhd FEo) s

ip=r-tan () (16)
olx, pa’e AFNGANA A as yFEG (v.)o]
2=z

ia’=f-tan (—g-) +5. (1
ofeh. mF

TA'=H. [tan‘ (0+5)—tan(-g-)} 18)

olm g

1 f tan(ig) +.

4
f y 1 . -
\/ vy  H- [tan (0-£6)—tan (?)]
s} fEd |

w4 (19)e] 4 (9 Ad sk

38 2. AGAAAALSL dAue) S4 A

= L 5 (20)
AA'ONAA LA'NOE Ao Bz g H-[tan(6+5)—tan(.§)]
NA7=H- tan (64-) ®  clmz y a9y 238 1,9 grE Fox
SEN H AAA AN HEBE SAAo2iy
(OX)'=ON*+(NA)*? ©  ARAAN Yy AdY BE e
= H* {1+ tan* (0+3)} (10)
olt}. wetd DAE 2,3 2XHH BEcmin
O4&7=H YT tan*(7+9) (1 949 A AL BE B HEd
° == AR RA2E Lol o] RAHY 45
AAKONH LANOE Aol zz E B B4R Aot KT BERE 2
. AA=0A™tma U2y mqolRte 29 Aol 29 @4
o] Hm 4 (12)el 4 ©)F 4 ()¢ HI83 ey
AA=H- YT T @ (0Ts) SR (= (1)
Z. o] =}
o= (13) Sota AR sy, VYA AL

Bak B2 19844 6 1 — 145 —



FH9 A4

gl 3.
YP'Z?’E_;’%,T;‘- (22)
iufew-rsa on] e Wyom
X,/= ff" z. (23)

o] ¢}

BETEERR(,y)} 24 65bF 848 4
AHEA (z,9)E 847 3 HREERR (X,
Yot % avkg A4 NEAHEA (X VS
247 FEBH 24 A3 2/, o Ty,

Ty} &t AR FEA =
x’' =z —x cos 8+ sin 0} (24)
¥ =y/—zx sin §—y cos

olv] A Ew FHIANA
X=Tx+X cos a-+ Y’ sin w} (25)
Y=Ty—X sin a+Y cos &

o] D} 5

4 (25)] 4 (22), (23)& Hsiskd

_ a x4+ b y+d,
az+buy+1
ayz-tbyy+d,

oI5

(26)

3. BE#E HE

3.1 ZAMGEe| #=xg ZEge! T

A &34 BERMEG A H A F g AHS T
9 AFEE 1] BEE F4A7 2 A
A€ AR o SaEe 2R Bt
IREERE ] el she] A st AAbAElY FAbA

— 146 -

& B3 y&de Qon WMREMLE g

FARZE y & FH Add AL EBE
e nAdT $AALBEY y & g A
=] e

7y=Ya-+f- tan (6/2) (28)
ole 74 6 ARl FERA, v = ALY
y& #Eolth. AAY AFEL 9 ¥4, f
()2 e oA vEhte REE 5L
/ f(Tyl)

0
W= f (TyZ) - (29)

£
o} o} ®
G4 AL A (26), @Dl AEE H 24

29)% &35 4 Q0)3 2o EEEHE)
il e} |
(ATWA)X=(ATW)L (30)

A71A wAEs X A4 ¥ o8 244
of a4 BEEAE o83 dEd s BE
KEREE T3 ‘

3.2, SEAEIC] MXIR JHAEIE St CiSt HBE R
HE
FA8 DY =KT EEEEL 3
AHeAE AEEHE 29 #30 FRo s
B B4 Add udsd wASnE BE

e BAAY Ao ubeld st A L84

A AR R4 27 ‘%}@4 ol i
i

b. b, b
X Y, Z =0 31
Xf+1Yi+1Zf+1
2 = 4y 2 548 '
B.(XxX.)=0 (32)

olgf. A7) A L,7,8% X, Y, Z%d A% @9
W e 2} s

- B=b,-14+b,-+b.-k

X=X YT+ 20k } (32)

Z+1:Xi+l'?+}’i+1';+zi-|-l’%

o] ¢}.

4 (32)e) HAPH A, I HIETH RE A
£33t

Kb RE SRR



B X.‘X(E'EHIZH):O
oIt
orlel wH % Ae dBS} R4 Y& tﬂ
k]

(33)

(B+dB)- X.x (Xiu’f“kx Xoo=0 (34)
o o] 4 (30)& AAs
B-Zx®, +dB-XxX.+B- X,
X (Ry- Xi) =0 (35)

o]l et A7 A 7Y A¥E 614507 AW
r=ai+aj+ask (36)
olth. ME Ry-X# rXXimt 2& AEE

Zta glerng
s Zt+1"‘aa Yi+1
Rx‘Xf+1=[as Xin—ay Zi+1]=7’>< X (37)
a; Y-‘+r"'azX-'+1
o] "t 4 (37)& 4 (35)o] Hlshd
B'XiXXi+1+dB'XiXXi+1+B‘Xi
XX Xipr) =0
o] A% A Aee
Xoa X (BXX) s+ XX Xiyy-dB+ X,
X Xi*B=0

(38)
o]=

(39)
ol e}

4. WA % FELt v DOH

B B

e 26% Wele A9A A B4 30°
8] Atz WILD P-31 9] s#ete 2dsigle
o] o] W MW EDM Kern DM 102 ¢
Invar Steel Tape:Z 27 1014 &gste] =
o Bmzke= AAZolE st =% =f
ARl A% AT E A8y st WILD-T2
& AHstge

g e 434A S} EER  Index Map &
28 (49, (6)% #Z&tt.

4.1

HARALEISl SEis0l Wet Da
AN ¢ HE nHNS] A5k 2AA
& 73¢ sy
EREe2YE 239 AHtes $7
g st A1 FANAE £ AT FES S
famio 2 e WEAA Y v & 49 A= K-

4.2.

BAG W2W 19842 6 A

L}
) H G
L T i T
[, et
H s
H .
H ' 0
; J
' 1
A ¢ D E 8
T om  13m] Im (2L
B m

i
® . @
* . é} B
®
8 @ [CH
N 10 @ 25 2
(09 @ @' é
.@u
o e
@4 ‘!'ls@ s
@ @ 2018 @7
DO 8
08 5. %A Index Map

{petrtan(Z)|o wilAes mEEE P9
on 234 AR e 2te 33449 @ﬁﬁﬁ
Rd e APt A28 HdAdAE FHLEY
B AA 78 garAe A EEEE A
¥ Ko (214 P49 7' o) whulel st 5 H B8

At

= wae Hitd K¢ WA Hs 4%E
23 A A 12 A2 el 25 23 (6),
M3} o] Ki=6¢ = FFAFEL 23+t F
a7 9t 2Ry 29 ERES Al 1 2d s
A2xd BF 0.5 umol 2 Agd %% BF
g8 GFL 2] G 234 ARl
z2ig 344 AN EL 2 A¥she HAd
A K, & A5 74 BERS 24T A3 2
g (8), (9)9F o] Al 1 el A& K,=20% =
Harh Ha A 2EddAE K=309 o A&
A H9et 2 =% A EFL 0.5umolul & ¥l
$ At}

-~ 147 —



2182.04
o b
..... ST P ‘ N
L5
T F < ¢ 5 b8 % 0 5 m % mowsum K
a8 6. A 1RWs FAS AFE Ae K 2EA
e} A
-Ei-!!:
.00 — /——\/.\ //
VA
AL
% &‘6 3 wnﬁaﬁ@wj)mmm
a8 7. A2EYY FA% AFE AFK G B2EA
A9 A
Edus o ravies
M‘Iﬁ’fz
4
31
B
2
ki) !
= /\
P4l
e
e,
2r
17

T 2 4 6 8 10 2 » © 4 @ % K

agl s A12de Al sHpEdd AgR 4%
A% K, |

— 148 -

Bed s

T 2
am o
6.9
554
«
44

“ ‘\\/ﬂ\

8.0 -
1 2 4 L} 4 PO Y R VR K

a8 9. A2Eds 449 SEdd Aee A5
sAEK,

Lo

[] ] 19 1 [ERY

A%E A4 wE dAdage (A 1
ER)(Ky=6, Ky=20)

By

gl 10.

e bl e



Ju 24

o=
1,59

.54

0.0

13 u

A5E A4y & AdaT o (A 2
2d) (Ki=6, Ki:=20)

o
s

Iy 11.

N2

9.0

F ¥ 10 it ¥ REEETLTE S

J8 120 ATE AL e Adases(A 1

2d) (Ky=6, K,=30)
FaR W2 - 10845 6 B

REZILE

Yy H
=

1.5

Q.5

0.0

15 Edygwt

AEE Ayl 8 AdaweA(H 2
29) (Ki=6, K;=30)

ogl 18

°] 7%‘7"}%’: °]‘§*'3]‘°‘1 K1=6; K2=20§ “‘H 73
& A 4wl el A 224 BEEEE VY
BT A2%d 243 wEE vehe] AL
2ds A2 2l A48 A3 27 (10), (11)
3 zro] veryirh.

=g Ki=6, K;=30¢ 99 #%E 2=lz2
vebE 28 (12), (13)5 o] vieldoh

EREES Y5 A3 WETEE DA
Yot MEMEEMREY JFRS A LS 1Y
x4 ARFE XY FFwIY FE 100
%2 s A7) A gd Bste] W2 e
el ® 15 2ok

2 dFdA f2& el A Ki=6g A4
o] BEARS A3 A Alzday <
52.7%7tx] A A3l A FEg e A 224
ol A < 53.6%7tx] EERES HIetd FF
o 53.2%7kA] A AR ) REY ML AT
&gl o}

Ze o r Ki=6 K,=30d ®We %
€ %2 vy B 29 2o

E 13 % 2% vashy K,=203 K,=30¢]

— 149 —



E 1. A%5Ed 4% A4 3R (Ki=6, K;=20)
- 7 A A A1
. ‘ 4243
24 uu | Uw J WU J wWwW
. 3 E.2.3} (cm) | 0. 95278 ’ 0. 95094 f 0. 67886 ( 0.67933 0. 43323
4R | 0 [ 04 | 527 { 52.6 100
\ 23 .2 2} (cm) f 0. 72490 | 0. 77276 | 0.50611 |  0.55063 |  0.31651
4 = 2(%) [ 0 ‘ (1.7 [ 53. 6 f 2.7 ] 100
w ( )E $9 4, Uk unweighted, Wi weighted & 9w
E 2 A%Ed 9% AN A4 A 2x (Ki=6, K:=30)
~. A A A 3
S\ g | 4 A1
ﬂl\ \ uu | Uw | WU { WW
. }F 2 A (cm) 0. 95278 ! 0. 95094 | 0. 67886 [ 0. 67931 0. 43323
2 2(%) 0 [ 0.4 | 52.7 ] 52.6 100
0 &3 (cm) ] 0. 72490 } 0.77273 ] 0. 50611 0. 55063 0. 31651
2= | o | an | sme | a7 100
%, ( )& %9 4, U unweighted, Wi weighted & 9| 5] &},
AR HEY 93e) wAE JFe Exm W g
a7k g gl 23w
1. MR, R, AMAM, “Hi BRIl % HH
5 E e RmEEd 28 WEY, RENRBaEE,
Vol. 1, No. 1, 1983, pp.9~16.
ERIEES) I (el Yol x2& 2 WIEHK BRA, NEE “BRNERe MAY

A%z 30°9 GRE £ HLERAEL A
st Wi EEY HE Jod e Hme o
9 k.

(1) # EERHES BEA S04 & Q7
¥ 53t fEd SmBo sy Adix y
3 08 Age e KEES 83
A% AEeE nAA e AR
A FE QAL o 0.2cm FaAd & Yu E
ERES A8 o 4o oF 53.2%74x YA 5
4 5 9% avAq wggo] #usgl.

() A%&d A8 A4 FA5gs 6
Al A TATEEERE AEeE 485 Aol
ERT BAEERE A%tE Al A gk
A b ol vhd Aol W At

&

34

- 160 —

Mo M} i%l‘h‘%ﬁoi A BB/ BE", L
Wk @R, Vol 3, No. 3, 1983, pp.129
~135.

Badekas, J.,
Methods in Architectural Photogrammetry” pho-
3~6, June, 1975,

“Recent Developments of Restitution

togrammetia, Vol. 30, No.
pp. 116~126.
Wolf, P.R.,
McGraw-Hill, 1974, pp. 439~462

Francis H. Moffitt, Edward M. Mikhail,
ogrammetry 1980, pp.308~331.

Edward M. Mikhail, Analysis and Adjustment
of Survey Measuments, 1981, pp.59~100.

(% : 1984.4.9)

Elements of Photogrammetry,

Phot-

KEBERERRIH





