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mp (X p— Xp)+tmp(Fp -V Hmp{Z,-2;) A= e o= K V= V“I’
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+ by dXy + bysdYy + bgdZ, =0 v

by do + by, d + byydk — by, dX, — bysdY, — by dZ, BA=¢e+V
F by dX, + bys aYy + bygdZy = K + v,
r v
b”a bl?'(r b'-‘u bld,. _bls,, blbu I; V"n
by, by, by, —by, —bys, —ba, do a Vyu
J;
bu,, b]:;, b”b _b”h b'5b _b"’b d¢ b v,b
by, by, by, —bu, —by, by, i dk 5 K, i b
B e |8 e
by, by, b, —by, —bis, —bs, L 2 V’f
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Photo coordinates Ground control coordinates

Point X, mm ¥y, mm X,m Y, m Z,m
A 86.421 —83.977 1268.102 1455.027 22.606
B —100.916 92.582 732.181 545.344 22.299
C —98.322 —89.161 1454.553 731.666 22.649
D 78.812 98.123 545.245 1268.232 22.336

21
2 bad gblii+ o lad &8 5 1 gl (51 sl
slad zu8yi 0
Jio
adgl wolio 0
a = —022189
b = 0.97432
T, = 1000923 = X,
T, = 1038.056 = Y,
—0.22189
=@ =tan'|—————— | = 102.83°
K 8 ( 0.97432 ) S
—0.22205  0.97504 0.00000
M =|—-097504 —0.22205 0.00000
0.00000  0.00000 1.00000
22
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bu,, b\:,, "n“ 'bu,, ’bu‘, ‘bw,‘ EA V_ﬂ
by, "’::,, by, —bu, by, =b 26, dw K, Ve
by, by, by, —bu, —bis, —bg, dé 4y Vo
b:xﬂ }‘21,, ”:1,, : bue _bzsn 'b:s,, dk K, L
B by, b, b, by, —bis, by, A= dX, e % ity Ve
bu‘ b}z, bz\. *bzs‘ _bzsr _bznr dy, K, Vy,
byy b, by, —bu, —bis, —bg, dz, Sy Va Los | alais v o
by bny byn, by, —bs, by, K, Y s Bl

r=my(Xy— X)) + mpY, — Y) +myuZ, - Z)

= —0.22205(1268.102 = 1009.923) + 0.97504(1455.027 — 1038.056)
+ 0(22.606 — 649.614) = 349.233

§=my(X, — X) + mu(Yy — YD) + my(Z, — Z)

= —0.97504(1268.102—1009.923) — 0.22205(1455.027 — 1038.056)
+ 0(22.606 — 649.614) = —344.322

g =my(X, = X) + myp(Y, = Y + my(Z, — Z)

= 0(1268.102 — 1009.923) + 0(1455.027 — 1038.056)
+ 1(22.606 — 649.614) = —627.008

23

51l i+ 1S & 5 13l 55

R BLAY + dnussln $4T - oon wsln $ A7)

/

lsin b sin x AX ~ i wcosd sin w AF + cofwCox b 5in ¥ AZ)] & : * )J
~344.322(cos(0X1268. 102 ~ 1009.923) JL';.D .

+ sin(O)sin(0X1455.027 ~ 1038.056)

by %p.fm JAY + my, AZ) — g (—m,, AY + m,; AZ)]

152916
= (349.233(~ 1(1455.027 ~ 1038.056)
(—627.008)°

+ 022,606 — 649.614)] + 627.008[~0(1455.027 — 1038 056) Cos(ORIMON22 606 ~ 649.614)

+ 627.008{sin(O)sind 102.83°)(1268.102 ~ 1009.923)
W1455.027 ~ 1038.036)

+ cos(OjcostO)sini 102.83° 122 606 — 649.614)])

= L irtcos $AX + sinwsin &Y — covasin $42) 153676

+ 0.97504(22.606 — 649.614)]]

sin(O)cos(Osin{102.
- 205.739

[
by = L (my, AX + my, AY + m,, AZ
— gl~sind cos k AX + sinw cos b cos x AY "l v R

s 52916
cos & cos & cos w AZ)] = ISIO6 2 yo0si1268.102 ~ 1009.923)
152916 (- 627.0087
Sez.0000 P49 2 cou0X1268.102 ~1009.923) bys = 5 (rmy, — gmy,) + 0.97504(1455.027 ~ 1038.056) + (22,606 — 649.614)]

85.172
+ Sin(0)sin(0)(1455.027 — 1038.056)

152,916

() [OM22.606 — 649.614)) g v |
S ] (=627.008]

+ 627,008 [—sin(D)cos(102.83°)(1268.102 — 1009.923)

[349.233(0) + 627.008(0.97504)]
+ sin(OKostO)os(102.83°)(1455.027 — 1038.056) =071

= cos{0)cos(0)cos(102.83°K22.606 ~ 649.614)]} 152.916

by = i;rmr, = qmy)
q

by :ilrm = gmy) = ey

= s G (—627.008)

[349.233(1) + 627.008( 152916

6 2200 + 627, Y - -0z
L6 e ([II():I 344.322(0) + 627.008(-0.97504)) 023179
r = 0.135
b = my AX g 81 4wy 82) (=g by = % oy — ) = - 1-344.3220)
“:;‘f“ 0.975041268.102 — 1009.923) by = L_m,,,,"“- + myAZ) — g (—my AY + myy AZ)] + 627.008(~022205)) = —0.05415
q 8y =7 2 2 2
o 138.056) + 022606 — 649.614)] & by = L omyy — gy = ¢ ':3_':;;"],[ 344.322(1)
. e = =627
) = earoogrl344322(~1(1455.027 — 1038.056)
p (—62 Y + 627.008(0)) = —0.13393
Pl s = o) + 0(22.606 — 649.614)] + 627.008(~0(1455.027 ¥
152916 J=x, —x, +f-=86421 -0+ ISJ‘II&(-
s [H9230) + 627.008-022208)] ~ 1038.056) — 0.22205(22.606 — 649.614)]} 7
{~627.0085
0os415 = 89.799

K=y, =y, +f> = ~83977 - 0 + 152916(
g |
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178404 —93.117 97990 0.05413 —0.23769 —0.12732 —1.052
L -2002 -221.688 —79.864 0.23769 0.05413 —0.15622 01313
=0 mmm[l:\i’)_ 0.4093
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- 180 -
K = 102.83° !ln(mw( = 102.7959
X = 1009.923 + 18.017 = 1027.940
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w=0" mmnl \li 0.4093

2 bad ablis+ o Lasd x5 1 gl (651 !

slas zd i 0
Juo

BA=g+V

(55 P90 S ggph 0
¢ =0+ ENT’:HS‘( = )r 1.2144%
= 102.83° (,,,,‘,,-.,("*‘“‘] 102.7959 [208.944 1.559 —83.926 005185 024241 -0.13926
= $8.454 —183.535 —$6380 024423 005576  0.13033
X, = 1009923 + 18.017 = 1027.940 -225520 10925 92541 005661 —023338 015915 —0.00003
i &5 . _| 107916 -190210 100876 023138 005219 -0.15085 —0.00007
T R g I B=| 199865 103710 —9.124 005808 —023982  0.15932
Z, = 649.614 — 1.127 = 648.487 —8.397 —212459 98273 024395 005572  0.13848 A 0.00008
~ -175370 92017  98.085 005072 -023586 -—0.12353 = | -0.083
-022143 097517 -000227 -3132 -221659 -78761 023164 005223 —0.15988
M 097495 —022132 002225 b 0.009
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