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Abstract

This paper proposes hybrid navigation parameter estimation using sequential aerial images. The
proposed navigation parameter estimation system is composed of two parts: relative position
estimation and absolute position estimation. The relative position estimation recursively computes the
current velocity and position of an aircraft by accumulating navigation parameters extracted from two
successive aerial images. Simple accumulation of parameter values decreases reliability of the
extracted parameters as an aircraft goes on navigating. Therefore absolute position estimation is
required to compensate for position error generated in the relative position step. The absolute position
estimation algorithm combining image matching and digital elevation model(DEM) matching is
presented. Computer simulation with real aerial image sequences shows the efficiency of the proposed
hybrid algorithm.

*BEgR TIESR, PR BTFTESN (School of Electrical Eng., Seoul National
(Dept. of Electronic Eng., Sogang Univ.) Univ.)

e EER, BB HREREET ¥ B d7e Sk g AReAle] Sl
(School of Information and Computer Eng., El2) dA7nIA el 23 At

Hansung Univ.) B2 HE 199748H18H, Ask8Y: 199841 812H

T IEER, ARBR ERTENE

(294)



19984 2R ETFIEEH

I.ME

sy Ax"e u|aAe] A2, $x, W] 52
75t vAE e FAA R S 5 UES
e Alzdolth olF fsiMe A mAe] $H|
2 &5 A3 v|PAHRE AHYGIA sletste] FAA
2 7P 9% 9 2 =g AdAsedof gt o)y
w9 el FAE v|gAe] 93] H S Fo
AHE AWM navigation parameter)2hi 3},

AF7A of8] FR7 Y AsgEe] EEde
=, Y WhAlell w2l TACAN(TACtical
Air Navigation), LORAN(LOng RAnge
Navigation), INS(Inertial Navigation System),
GPS(Global Positioning System), TERCOM
(TERrain COntour Matching) $¢] o2} 71#] #
Aeo] glet. ") TACANT} LORANE A4kl oj2]
e} FAe] Hashoh 3 INSE 4kt Aj3elv
Ayt zke 2], wicl 915 X7 ATk Al
A Abge] Fhsdt ARTA P AAFeZA o
2] =& glo] wjalE £ gl JEAQl Y A2He]
v} Jeh INSE Alzle] Aol ulel spgeapt
A7) ol dAZ Azele} 9= wAje] Hasich
GPSE 71 2ol AeE 7oz AFHE o8
T AT I AayoE viwd AR WS

/\Eoé

& lort Ak B8 Ab5 ok $HUT A
& Wz slek e B Aage 2 g

Jde AT ed T A 2 B A

on Al 97k 2ok aehd oled sleEe A
o axels) 7| ool A9 Bbsw W] o
—Ecoﬂ g Axgel] B FAAY e Fug AT

A7t A4 27E glvk

i e 2 A"
A A% 3 g o83k Alxdelrt £ AT
oljA xﬂ‘&ﬁi QA A FE A" = A
92 FA43 AdA] oz e 5 ek A9
2| F4& INS¢H 2o wigAe] old #AE airiz
7pdg o olol widk WAl AHal olFAHE
olgslel WAl AT Ik Aol U0 e
U A9 54 L INSelxel s 2 o2
7HA ol Z widl Azle] Aejild] Wt AP} A
o] dxle] el 22 AN wiebA
olegt Aage e/E WA A AA A

*% F33]

Erg
o

(295)

EHH SH F2H 147
AL 2] 9% Hbie) Hashe oyt e %
h9)x] FAolel gl ¢ RAdmE|FoR *}
49 £ gle 7129 @& 94 A4¥ 2 DEMAF
gmejBo] Aol ek BT B Agdxe
SPOT $14 <4t &2 & Al foixt sy
=] it ot A7 DEM(Digital
Elevation Model) ARl &3 Hoie]x] F4¢ 3}
olue]x. el o3t Ahg)A| 4 WS A3
o} 4k} Zd F AN e’ S o] 83
A7 x13e] Ao wel AHsES Jch

B =Fe [Aelde 7180 A 4714l
Aslod 7hds] A&, MA e ARt 3lo]xne]
JA-E 213 Ai9)x] Fol Aste] A3k
a=lw VAR ARE Fste] AU’ wxe 28
e xelck niAgo g VAalx AES dic)

w=
e =y

I

O. 7189 doiel=l =4

Aelslx) ERe dgaloz qlEsEE
st o] AT A A ARE o] g3je]
Fyuiss "’6}~ ez gy Aagel 4%e
ARshe Fagh 23k B 23] 1 A9 &
# #4e Holw ek Fxlel §iF A L

3 Iy S dee] vl n=(h) B AA(Y
n W, 029 Ho|Z Qs odake] Wb = Aolu)r}
dhar) webd o)l @A Lo Lel sl 24st,
o] AR ' 9ahe oY 94 L3 A oA
A7kl AYH MP, B MP,5} v)aiAe] 24
olgsle] nlaAY o|EAYE 25T 4 Uk
ujgAe] olF ABIE o)A Yol FHFToEHN
vlaAe] A 94 Prg 7 4 sk 23 164
Bn, 7%= 27} A F AP MP,, MPy AW
o} o1F Az g A7 Adg ojvighe},

4. @5 G, 1)
4

SLL_ oj Al o

[N -2=1

oA

E

|
—
‘l‘o

ARE

12} 1
14
1y Feature MP, . B, N Prin
point A | Velocity Position| .
matching | catcutation update
g MF;[__1 ‘[ I
I Pas

w1
Rotation,

Feature

| point DEM

3 1. AR A
Fig. 1. Relative position estimation.



148

a3 2, A A4S g 229 d9H 34
Fig. 2. Displacement vector estimation for relative
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