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A Sequential AT Algorithm based on Combined Adjustment

Fdop) - ojUm?
Choi, Kyoungah - Lee, Impyeong

Abstract

Real-time image georeferencing technologies are required to generate spatial information promptly from the image
sequences acquired by a multi-sensor system. We thus derive a sequential adjustment algorithm based on the combined
adjustment model. By adopting the sequential adjustment model, we develop a sequential AT(Aerial Triangulation)
algorithm to georeference image sequences in real-time. The proposed algorithm enables to perform AT rapidly with
the minimum computation at the current stage by using the results computed at the previous stage whenever a new
image is added. Experiments with simulated data were conducted to verify the effectiveness of the proposed algorithm.
The results of the experiments show that the georeferencing of each image took very short time and its accuracy was
determined within +4cm on the ground control points comparing to the results of the existing simultaneous AT.

Keywords : Georeferencing, Sequential Aerial Triangulation, Real-time, Combined Adjustment
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AArzy s)E-L 7§ Al5H= Givens Transformationse] 7|8}
gk dare|Eo] JAth(Gruen, 1885). 24 LB S AR
A< AHimage sequence) S 2 KE| Z1o] A H(depth map)
g ek 77k ARt nlR%E Zol, sl 3
31| 1 tHMatthies et al., 1989), "] Z|4=2] 7|47} H3}s}
+ on-line ATof| ZARF Hulo|E wdE AL A

TFU &a2e]&} vlaste] AARAIZRE Z7-g2koll §lo
H|EgHoln AXEol FHBE 7] Testt
Y Givens Transformations H4]o] 7}4F -5} tHGruen,
1982; Wyatt, 1982). Givens Transformationso] 7|5Fs}o] o
& ATE 3% A5H(Gruen, 1995)9} HH}Y 23] &
AE AASE FHEe] AP EE dLHor FAT A
F(Kersten et al., 1994)7} Qlglom d&: ATE E351o] Al
A9 H]A AZ(metrology)2] on-line &2 ] (quality
control)E =343t A 4(Edmundson, 1998)7} ) 3it},
7]1Z29] Givens Transformationsef] 7|48t ¢4 ATE o
At Aol 712 diubet AJ5fA] wl(orthonormal) &
weR pE AR A WS sk A
[e)

A A5 diel #4A 2 AUEE Axtsl]

5k B AL B ALY 2 (variance-covariance matrix)< 4] A]
tog AlFstr] olgdrh ®3t dE5E It AF 4y}
71E 9 ATZ AFE 4 gle wE it Solxvt
o] A3 HAARE Arztstrt @75 = fofoll 28517
o= W2 Aol 2R E ]t

2 Aol AXeR AP Ee dgES
it Ao AR EANIES =5 5 S
%% (combined adjustment)©]

|
Arstdet, o2 AEdold Helele] &

B ASES Helshn bR oEt A5
stz g},

N

r]I

<

re

= 1

>

.ﬁ

e

=2

i)
R/ |V TR
off oo mt



A% 24 mde Y2 A5 BEgol F7H4
oz Y=g Yuith Y2 N4 FAD 7|2
U8 908 BRI A% 2UEAS AL

7] 918 AREECE 91 AT
B2 27hE s el
Orientation Parameters)2} XA} =

71E G oA et A HEE A oRet
o}, weba] 2 AFelAs A4 AT 38 98 2% =
4 e AEste

Zgt =3 (Combined Adjustment)
R PDETE EEPTES
SRS $ s}, Alzbo] Aol kel

A2Ee) A% ol

@ it e AR AE el o
& 194 AR F4 30K i xw
39(1% nx37)¢] 2|47} 27

2ol Sk ol 9=
Aesto] GArS HulF T AL
Aot R2E WA 5E SAl 45k AoRE d4F
9] o Z%(grand adjustment)©] T}, o Z % of

ST 30 DAL U AT

oﬁ#_llnnzii!\)

mlm JIN' o R N e ox

ot

2%

s P 7)E os_@oﬂ ago) e o

W stel s Gjol= wilEe) 9
_/’:

tlo

o L orxom
o

(R

Q‘L

M 2

Pu M

o flo

= 2
é
©

o~
o
e Im
b
BN
ox
Rl
koo
ot
O

N
-

o2

rﬂ%
SR
I
T
% &y o
Eé

O

R

u}.
(y), 7153
AYs), *HE$ u1
2 BEGS ol
ouwo}— AL

rJ
o
EOR
$ P e
e}
>

v o
Y
rhrl
=

.

_\|L

F

rﬂ

“&‘

G

oL é—é ‘l)

on X
o

2 U

2.1.1 7] &4
A% AL 7lEe] W vt B 2
IRAS AZE B A7} 2 BT zn

uAeE 5] AR 5‘37] 1:374]94 Jﬂhé mg%
Gauss-Markov I@lof wha} 2](1)} o] ;dah 4= it
i PEGEE gk nAsuE 4, AR
(Design Matrix), €= Q@ x}#| o]t} M(z)% S 2 E Q]
Z1Ag T BARS Aolstn of s BAMES oju|slal
P 71 B9 ojngin
yp = A& te 1)
~(0,00P ") @

Al HaAgEs A8sto] Ao 22 4+
& A](Normal Equations)S 53}, OIEH N, & &
27t A P A 9 A Py, & sk £ e 3
g vjx o)t HEHOR nAS § o nH4o)
4 pl6} &A@t 2ol Ak

Nllé;: €y ©)

§=Nile, with D{£}=aiN, ! @)

. A%
o Aot A% ddaAR 2 4 ok A
2 A5G vA7E 271D 9] Aol dEFoR
At WA 4 AddAY dEUAAe 2
27 melof upe} A4(5) o] AE, Yo 7]E 1
Algef 22 v BEel wAlE A5, Yy
MZL oA BAE B ‘ 14]

—|—~_‘E1, A21 AZZs AJZ—‘\:_—: /gﬂ]—ég
SUAE y, yo2k WAL NI oo e,
o Nz 5ol 2 7494 gl RIS

€y, €3

(©)oN Al A el=rt,
Y1 Ay 0 €
Yo|= [ A Aoy [fl}-l_ €9 )
Ys 0 A32 2 €3

671



ARZYAINA, A 278 A 63

e P00

eyl ~10,00] 0 P, 0 (©6)

€3 0o 0 P!

AS)l HaAFHE Hgste] frE HFAPAL
A9 Agks Fal A®) ol wdETH 27 &HA
oA AAME N, & BEt] €, £ A9 2ol 324

&
st g, 6,9 BALe A(10)3k o] HeolET) 2)(9)d)
A BHI3E 2= 9lZo] 7|2 u|2|40] A4EE n,, 2
XG0 S nyeta SrhE AT ARHAES AE

ato] m 2|42 24T A (ng +ny) X (ny +ny) 2L
Aol oY e dakslopet St ol Aze vl
N7 A R g FARANA e uEg
Aol AT AAkS B71HE3HA sk a.Qlolt
a
M, = A2’1 PyAy,
M, = AQIl PyAy,
T
Moy = Ayy PyAy,
A
Lyy = Agy P3As, @)
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Fgatol BA BN HATHY O ATE A%
s S Aol 292 Bct

22.1 94 AT 27] @A

55 el 47t Ae 279 7122 Bundle

Block Adjustment(McGlone, 2004)o]] 7|4Fst F-7
= AT(Z|7 ot 9], 2009) =3 2H7g 1} 5 s}, AA7]E
A& AH&sHAl 971 wiell TSk 7] AlgR
(rank deficiencyy A A3F7] 918 GPSAINSZEE] A5
27] oRugRsS o Ag, A% %
o) 27 BAS oA ATo| 285 Ak 2193 2
o yne FEEC oe BagE, &1, §ue 9
o} XA ol digh e, Ay,

pi1e SRS v s Hojdt A
Z12 GPS/INSE25-E] A 5-5 &FEH a0 of
AEgEE, K2 AlofRdn AR AAgE
€1, €212 ISZINE L} AT W E R 1 7]
gkt Bake A0y 2ol Holsit 4119)9) 247o)
LA Al heAd 4 olit oz R 4] F
o AT ol ATFAULS FEIT A
BHE G0l £, §n & A1), Ay 2ol A

1249 o

AN

b

3=
=

i

= x.ﬂol:z

érﬂio%&;rﬂé

A 240 1N A% AL S dneE

AV, A2} A3l 4] S Qlito] SaEl
P2 N, I Nyolth, Ny '3 N,y & Z-2} band-matrix,
oz} E& s (block diagonal matrix)& G820 5 AAk
EEC

(911 _ Ao Apn & €y11

»zl}_{[(l 0 ngl tle, (19)

7ey11 [0] 2 Pyll 0

N I R (R e @0)

>]V(11+N2 Npll 5;\1 _ |:cell+czl]

Nf,p11 Noi1 | €, Cp11 (1)

Ee1 = M;L(Ceu +Czl)_N anNn Cp11

(22)

épl = szf((:pll_Negllgel) (23)

Z7)EAol A dado] FrlHoR EHw 4)04)9
= = A3 UA|(combined stage)? Z13Y %
o}, A% dAolA MEA 8= oloF & mA|p= =7
H G R EGRA(E) AEA HHE A
A FE(Epp)olth, o]t T FrtEl= %ﬂr’i.‘ﬂo 71&
H| 2| 4=2F 2= w| A 2Rl WA E S e
u] 2| =epat A1 E BHE53H(Ya2) ] F 7}Xli =i 4
ULk 71E H Aot 2 v R BEeE WA E S
S oAl =8 ARl A8k 71 9 A4 B
3 FE(Y12) 715 Aol 3-8she A —% B
del VA FHE(Y21) 2 Hm 5 ‘21‘4 Ay, Apr2
247t &oy, Epaoll O
€er, &l Tistel, Aooy, Apms
€ea, Epooll Thoto] W Eslo] G
1= Zz% GPS/INS=HE| A|5-H M=
= et dE5ad ot e
A EXPH“Eii o HALE o] &sto] A
TS @Sk RZP““HJ 7RGk AR
21(25)0l A A= P, p,'= GPS/INSS| HHEE b
Q= €1, €,y 9] o] 213 H(cofactor matrix)©] T},

lx

0
[*]

o 2 Ol
NN BN
[ T
> oo o
tlo o e
N
N

‘lT‘

o

A ox
rL T
=5
o
ro

=
Lﬁ

rﬂ M of il ofd ol of
il
a
o2

673



ARZYAINA, A 278 A 63

(911 A Apn 00 €11
Z1 KI 0 0 0 §e1 €21
Yi2 _ Ags 0 0 Ap12 Epl + €y12 24)
Ya1 0 Ap21 A 0 &eo €yo1
Yoo 0 0 Ao Apos| o €y20
Z9 0 0 Kz 0 €9
1 1
B P, 0 0 0 0 0
-1
e, 0 P, 0 0 0 0
‘ 0 0 P, 0 0 0
€y12 . 070_3 yl2 . (25)
€421 0 0 0 Py 0 0
€y22 0 0 0 0 Py 0
“a 0 0 0 0 0 P,
A4y 41260)2) AT Bsto] A5 2 ATl
gaom wdd 5 gk AGRE 2% 24 wdY
FEIGES Hgstel 4AT), AR Zo] 1] A5S &
e % 9t
7711111:1112 _ Y22
y . Yo Yoy Ys 2z |’
e A _[4e2 0
AH*[KI 0 }7"42]7[ 0 Angﬁ
|0 Ay | Aean Apao
Azz*[Aezl 0 }71432*[1(2 0|’
(26)
_ éel _ 552
él B [5111}.{2 B [51)2}7
_ |Gy _ €12 _ | €y22
€ erl}’eoi [‘:21 1€ |:€J22:|
_[£n 0 i 0 _|Fe2 0
Plilopzljpzilo Pyle lﬂpﬂj
AFAYO] WY Astel] B Azto] 4nw]
ol AARE ARE flste] AdEe SRR &
2AFHE(N,)S JAES agHgow Alaokgitt
ol gAO A ofn] AikE BE Y AN, D=
ol g3l Al(14)7 Lol [1+ PyA, N 'AL 7' P
Tt (Mo, + L) '9F A FA AXbste] N1 At
ok 4= Qloh ey o] dA|Y Aliks alEshA] g
chel AN 2ol 2 Ao We] ojste] Jayda
ARS asllof ek (M, + L,,)” ' 2)28)3F AL o]
S it o 4(12)2] YEE ol gatch (Myy+ Ly) !
o 7} WP ass Q9 @o] AL N+ N

674

3 QZEEHARA (M, + L) 0] BEA

N:l: [(Al{PlAll +A2TP2A21)
— Ay PyAyy[Ash Py Ay, + Aghy Py Ay, 1 AL Py A, ]!

27
. Not Nt Ny Neyw |71 [N3'TR
Moo+ Lo 1_ 2 - 2
( 22 21) Ns£22 Np12+Np22:| VQT V3
(28)
Nr_2] = (Ne21 TN+ Ny~ VLNCZQZ ) ]
Vy,=—N3'V;
2 B r2 1 (29)

Vy= (pr + szz )_l + VlTNrTzl Vi
with Vi = N, 90 (Nyjy + Nyyy) ™

3. AlE0]d Hlo[Elo HE X Zut 24

e an

-

T} ulazsto] AlRbe A4 ATO| dAkG=
2lsl7] g1ste] AlEF ol Hlo|el & AMg-5t

A
W geteg o
A ArfaEelS skl 1 Ak ot 2

o

3.1 AL HIolE ~IH
A< AT7} 5= UAV 7|Rke] A7 g5 U E

NE A
l
| ol yssts wan e A
l
GPS/INSe| =H X5 JIA510
A

a8 1. AEH0IN =M



# 1. AE0|Y HlojE] YHS flst F2 Hy
Parameters Values Unit
focal length 17 mm
pixel size 3.45x3.45 um
detector dimensions 2456 x 2058 pixels
nominal height 200 m
nominal ground res. 41 mm
100 (along track)
image footprint 84 (across track) m
frame rate 2 /sec
platform speed % b
10 m/s
distance bwn image 5 m
overlap ratio 95 %
no. strips 1
no. images per strip 384
no. ground points 304
no. image points 5812
image measurement error 345 um
GPS error (EO pos) 03 m
INS error (EO att) 01 deg
1.7 mrad
A EHOZHE 200me] A3-olA] 36km/he] &30
2 Hysh= VAV HAE 7Hetafty 25 2 28
Aol Fol AS5Hrhs Aluhe] ol o) 95%2] FE=
S 2 Gl 384 AAEUT G A8
2H o 27L& WA Abo] 2(3.45m), Semd] EFEH
A5 e o] AAE o] Hghel 7= I oF i
Haro| QA=A a9t ANZH 2= GPS/ANS Al
Aol A== wesle] ZkzF +0.3m, +0.1deg?] #F
WA 2R Qlo] 4wl Hgtel FHArE Tt & A
AE QL 581270, A4S 3047 0],
3.2 85 AT HE A Zit &4
AlEdolAd dlolel & SAgkell disto] A &
2159 A5 ATE ¢3sto] o724 J-(HX]/XW)%

AR e Ao R BASHY Aot dare

qul

RMSE [mm]

RMSE [mm]

340

o)
<
0
Il
=
3

RMSE 7HM T

2 HesE ot \

J8 2 HE Znt =2

24

RMSE of EO Pos.

o Init
320 Ay o~ —— Seq ||
4 *\' s s i TR e o MR Sim
300 -7,
P
280
260
240
220 ‘l
200
160 \MWM’\“ —
0 50 100 150 200 250 300 350 400
Image Index
a3 3, &FE AXIHE(EOP)S| RMSE
RMSE of EO Pos.
240
—— Seq
] B i
1
220 3
i
210 ‘ﬁ
200 .
%
190 h‘\ A
8% 50 100 150 200 250 300 350 400
Image Index
a2 4. £HE YIXIYHEOP)2| RMSE (EH)
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RMSE of EO Att.
0.12 :
4 o Init
011 % —— Seq
M’\ N PO N T O sim
0.1 .
g 0.09
w
2 008
14
0.07 I}
0.06 %‘
‘\\.W PN '
0.05
50 100 150 200 250 300 350 400

Image Index

&l XtMHE(EOP)S] RMSE

RMSE of EO Att.

0.08

—+— Seq
00751 ~~ Sim| |

0.07

x
0.065 }xi
g

RMSE [deg]

0.06

0.055 - “ ,*.,\“ g

e/
0.05

0 50 100 150 200 250 300 350 400
Image Index

a3 6. FYE XtMFE(EOP)2| RMSE (2frh)

= & 29t glste] 7ol
o goto] I A skl
t} Z+Zho] ATAZE ¢ o}= Matlab scripts ©|-&3fo] -
& 4.8 Aspe] B S 1Y 29} Pt

AT —/F—f%‘% %5]1 24E 4 Rt 3H
Aol 458k A4 23E9] RMSES A4bgtct, 19

H A3 #3E0 RMSES b]—E]—lH‘— o)}, Ay

Al GPS/INS HWS ol gsto] Aitel 27]ejnurya

&0t o] 25 Alpke XgH 2rol iRk RMSEE U
A

ERlith, Be 4 AL Zk7h A4 ATSF YZ ATO]
o3 AW REA R} AR FFol gk RMSE
5 Uehdch o] 2RE AT =30 & Qla)| oRuyas
g} A47 #H3x2] RMSEZE Ads] MAES ERIE 4=
3L 1< AT} 92 ATO| RMSE 7HA H=7F fAke
z}om 9t} ol dR FA MHE Fost 1Y

4, 19 6, 1% 85 F3) Weks] & 4 Qlrk
O% 9, 17 102 A ATF A& AT ZHzbo] o) &

676

RMSE of GPs
10000 T
. . o Init
—— Seq
8000 - | ———— Sim
E 6000
E
w
7]
2 4000 ! I
2000
0
Image Index
a2 7. FHE X|MH 2= RMSE
RMSE of GPs
2500
—— Seq
***** Sim
2000
E 1500
£ |
w f
7] I
= 1000 -]}
(W
500 \‘ ? .
.;H.L M_m‘ Ux 1 EEI‘ M ]
00 50 100 150 260 250 300 350 400
Image Index
a2 8. I XIAH FHEO| RMSE (B
A QFRAR A0 Ho| i xEAAE YEHU=
adzoltt, Aol FHESE 2HE YREYRAL
ZHe] Aol it EEWATE Hastiih YEEP R4
= YAAE XFHEE £3em, YREE +2em, ZF3 =
+0.5em o o] HIEES UERHAT AAEE v +

0.005° , p= +0.008°
e,

£0.001° ]gre] =S Lhet

1__
58], 27 12 B9 A T B9 94
® ; !

L5 HolE
Aol A7t Skl et
S Aol Al lalstol QU] 7Is
o F7ISEAL 9tk U ATO] QAR ) zo) A
BZET, ol W&k v
]/\-]6:] AR olgl 2713+ E]Eﬂ o F HREAALS

R B EAS A=Y



Std. Dv. of EQ Difference (Seq vs. Sim)

45 :
— A
i X
RX A,
35 -
‘ S AZ
— 30 | il e -
E \ i e e N
E 250 —
g, M }
bt 20 -t
]
151
10
,!
ol ;
] 50 100 150 200 250 300 350 400

Image Index

a3 9. FHE AXYE(EOP) xto|o EEHA

Std. Dv. of EO Difference (Seq vs. Sim)
0.014 T T

0012 e AbH

o
=

std. dv. [deg]
o o
g 8

S

0.004| -l
0.002 [

0 50 100 150 200 250 300 350 400
Image Index

a3 10. FYE AMYE(EOP) xto|o] BEHA

= areehA] ot kU ATE G449 74
7kl wheh gt g o] 2plo] AAAL o 3]
Ve AAbe] w2 Aol 2o Fr}, whebA] 7]
TE =2 g9 23E =&shA v AAzE

>

A

w12 N
ol

Ao Y e )

o4 BAe] it Auts He|d B8s)] o]
M47t Z71skeeke A o] QAT Aabgto] 20

= e

[e) =

& 4 glek ohe mlok QARAIZE 57 ARe o
E

o

Fol A7k S7ketel utet A4l ojokshz n] x|
7o) AgHom F7ks7] e x
Ao 271 wnkeh AdiESLE 918wl AL A
o] 2857 uEo] M7t ArjHEst aPE:
ot Roo] 48753l

O A o2 H ox |
)

UAV 7]ke] AN7E 35 RUE Asdonsie g

A 24 71k A% F3AAET s
Std. Dv. of GP Difference (Seq vs. Sim)
70
——AX,
60 ~ AYp o
50 AL |
E
E 40
i 30
20~
10
00 50 100 1‘50 200 ; 250 500 350 400
Image Index
3 1. FYE XMY HE H0|o| EEUR
Processing Time
160 T
77777 Seqf
140 - i
""" Sim
120 +
100
% 80 =
E
60
4 .
20 TR L
00 50 i 77;00 150 200 250 00 35t 6<M 400
Image Index
33 12, HLUAZ H|2
S gy AAGOR AT AT A%
AT S8 52 Atk 29 24 mdof 7] x8}o
Ql4; AFAS FESLTL o1 U4 AT gL,
Az Aol 5 uf et o] d WA|Y AT 49 2
g At olgstel Haske F74A elalgtow o
% AT 588 7Hs3H shdet, ABdold Holgg
ARl AlghE A4 AT Yare]59] Aote 3 data
45 AS 2 A9 Al A4 AT S
B 94 190] F71H 02 HSH ot 4T Fre
QUIAZEO R 7)% % AT uej&e) Al vlwst
o] A3 FHE 7|ELR tdem oy HHEE FHE
3 4 dgleh 2y uAS wele) HYAel ke
Qe - vlofalA Rt QAbA ol F7lslE TS B
Rk ol Tl Y e FHEAE st FA
Y ABEAT w2 v AAAlste] dAT A
A AR = e Aol Al e v Al
o] AAIZE AT dareEs AEshd oniles 334
HE A& =2 5 & AR 7|gdt =3,

677



Azersts|A), A 279 A 65

ZA7} 910 2 A AAE S A2Ee] G 70
iAol 4& 7153kA| g olu] dolA AL 5
Aol "AE Al28e] 4AZF LIDAR dlole Azt
o} o] -89 4 9 AOE WA

ZEAbe| 2
2 A9e SR ADEAIS /TS A5d

TEAR7| A BA (075 EA HC03) F “HAIT &
ZF ARG EA AR AL A 0] YFko 7 GG

Anes
uE7], % , B2549, A4 (2004), Direct

simser

=
=52, pp. 263-268.

st shatisl=27, o
HES, STl FA, 99 000, YA

H1 ox MO0 o oM Hi mx oo fob
i3
i3

B A, e=EGISEEX],
GISEH3], A 1349 A 135:, pp. 55-63.

Z(_|
s

97, 98, =] (2005), Direct Georeferencing]]
o3t CCD ¥4 A871H, s=SEEE|X|, =%
Fsta), 4 237, A 15, pp. 77-88.

U, A5E, =T (1998), GPS 34259 A4
st 524, StEEERE|X|, d=5EEkE], Al 164,
A2 pp. 195-202
7'(1—

1-011
(o]

2

. 541 (2009), FFAFA 9 LIDAR AFR2}F GIS
NHE ol g et A EAHEA, ARIEEEOLE],
http://www .sanrimji.com/contents.jsp?webzine_id=1152&
item_id=23680&year=2009&month=07.

29, o] Y, A1 (2002), Direct Georeferencing©]

=& A, st=EHSS staldl=Ed, dA=5T
+3] pp. 111-116.

2|70k, o] (2009), UAV 7|8k A7} HEJAA A 2F]
S {5t Fr1EH ATE o83 JAF2] Georeferencing,
st==Ests|X|, s=55Fets], Al 274, A 235,
pp- 249-260.

Choi, K., Lee, 1., Hong, J., Oh, T. and Shin, S. W. (2009),
Developing an UAV based Rapid Mapping System for
Emergency Response, SPIE Defense, Security, and
Sensing, Orlando, FL, USA.

Choi, K., Lee, L, Shin, S. W., and Ahn, K. (2008). A Project

Overview for the Development of a Light and Flexible

678

Rapid Mapping System for Emergency Response,
International Archives of the Photogrammetry, Remote
Sensing and Spatial Information Sciences, ISPRS, Beijing,
China, Vol. 37-BS, pp. 915-920.

Chris McGlone (2004), Maual of Photogrammetry, 5th
Edition, ASPRS, Bethesda, Maryland, USA, pp. 847-870.
Edmundson, K. and Fraser, C.S. (1998), A Practical
Evaluation of Sequential Estimation for Vision Metrology,
Photogrammetry & Remote Sensing, ISPRS, Vol. 53, No. 5,

pp. 272-285.

Gruen, A. (1982), An Optimum Algorithm for On-Line
Griangulation, International Archives of Photogrammetry,
Vol. 24-3, Helsinki, Finland.

Gruen, A. (1985), Algorithmic Aspects in On-Line
Triangulation, Photogrammetric Engineering & Remote
Sensing, ASPRS, Vol. 51, No. 4, pp. 419-436.

Gruen, A. and Kersten, T.P. (1995), Sequential Estimation in
Robot Vision, Photogrammtric Engineering & Remote
Sensing, ASPRS, Vol. 61, No. 1, pp. 75-82.

Habib, A., Ghanma, M. and Mitishita, E. (2005),
Photogarammetric Georeferencing Using LIDAR Linear
and Areal Features, Korean Journal of Geomatics,
KSGPC, v.5, no.1, pp. 7-19.

Matthies, L.M., Szeliski, R. and Kanade, T. (1989), Kalman
Filter-based Algorithms for Estimating Depth from Image
Sequences, International Journal of Computer Vision, Vol. 3,
No. 3, pp. 209-238.

Kersten, T.P. and Baltsavias, E.P. (1994), Sequential
Estimation of Sensor Orientation for Stereo Images
Sequences, International Archives of the Photogrammetry,
Remote Sensing, ISPRS, Vol. 30, Part 5, pp. 206-213.

Wyatt, A.H. (1982), On-Line Triangulation - An Algorithmic
Approach, Master Thesis, Department of Geodetic
Sciences and Surveying, The Ohio State University,
Columbus, Ohio.

Yuan, X., Xie, C. and Wang, S. (2004), Image Orientation by
Combined Bundle Adjustment with Fixed Imageries,
International Archives of the Photogrammetry, Remote
Sensing and Spatial Information Sciences, ISPRS, Istanbul,
Turkey.

(44 2009. 10. 23, AAFA 2009. 11. 02, AARE=E A 2009. 11. 13)



