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Algorithms of Eliminating the Mismatching Points
in Scene Matching Guidance System

HUANG Xi-shan, CHEN Hui-jin, CHEN Zhe

(School uf Automation Science and Electrical Engineering, Beijing University of Aeronautics and Astromautics, Beijing 100083)

Abstract  Mismatching points are inevitable in scene matching because of the complexity ol the martching
conditions. In order to improve the reliability of scene matching guidance system, it is necessary to develop the
methods of automatic recognition and elimination of the mismatching points. Due to the limitations of the aircrait
maneuverability, the flight paths are rather smooth, and sometimes are linear. especially during the process of
scene matching. So the relationships among the correct matching points in one matching area are regular. Three
algorithms are developed according to the changing regulation of the fitting curve of matching points. The three
algorithms are as follows: (1) on the basis of small curvature of the fitting curve of the matching points; (2) on
the basis of the linear curve generated by the matching points; (3) taking advantage of the accuracy of the
distance-measurement accuracy of INS in short period of time. These three algorithms are tested by the data gained
in flight-test, and the results show that, all of the three algorithms can distinguish and eliminate the mismatching
points effectively and can meet the need of real-time ability of the matching system, though the real-time ability.
adaptability and reliability are somewhat different. The proper algorithm should be selected according to the
practice conditions in flight, and algorithms (1) and (3) or algorithms (2) and (3) can be fused according to the
matching conditions to improve the eliminating trustability of the mismatching points.

Keywords Scene matching, Mismatching point, Fitting curve

ST B0 R G AR G I A ) T SR I P L BB 9
FRE, TX B B T o £ 7 LR IL B 2, AT
WS A AR T SR BE TR VLA B R R

HFRRUENITERRK, UESR - HAR W IERERCHEBRARE IR
ERES, AEEREKERGRFERSE A TR SRR A ST AR MRS &%
Tomahawk BGM-109C KR ERR, S4TREK  BIERK S HIRTER, BE6F BIFH T RE, 85—
Sl 3 KERED). B RAMRQEREEAREN ATEEOARRE RESBNNEEMRRERS

BB A% XR £ P B H (99E51018)
¥ B K. 2001-08-10, % E B M. 2001-12-17

il

0 5]




784 PEERABER

FTEBANE

BEEERNRT RS o ] R E R s . Al
BT BERRILR SR 3 MERKE

1 RERSMBIBRFEEREELH

B WiT R ER P EREEHFT T a+1 K
VERC  n -1 W UGB B 2043 B R 2ostya e on R AR
— JC A B ARAB toaty 0ot B 2 B UC A A 53 9
Polxove) o Pilay sy ) s s Polaas o).

1.1 5 1 T80 il 3 R K B IR I AC A% 6% B B

AU B at] TR Polaorye)s Prila,
yilar s Pz y ) B EK LT B R RE
KF & R, 000 7T i3k ot 5 % R (B BB ) C: E AR
HRTE S, P LIBER.

TR AT ERE R, AR CAT
AR R, A R AR B,
B Py yo) s Py sy d e Pula, v RIEFILAT
ALHERABRIINMAHERSRK. RA=ZK
REAFHEFE AR yv=s) N EUR AN BEHE
(yoO)MEEHME H=ETHEK.F5E3
Vs o 328" () Fas"(a,. )=f i=1.2,0—1 (1)

Ly — X, _ T
ﬂ*‘m= =
) — L1 Tit] Ty
‘G_“ 6 R S L R T
= .
L1 — LV Ty — & I, X

B FRDF ")y s"(@), o, s"(z) BIEE

A+ 1R, T ABRERE ~—1 4, BRIt
HREGHR X EMIMBIR B RBERARRGE W

s"(xy) =0

{s”(.r,,} =0

FRAWD. QB a1 HRIARY "2,

S ) sa) . REBFE
s"(x,) i)

fih, 6

'), Yo 8"xo) ) _
o (i 1)”—( S by | (re—x) (3)

(2)

slr)= (:—z,_.)ﬂ+( Z— h,) (r—zi )+

i L]
sl )(x,-"—.r)2+s (z,)

2k, bﬁ'—(l‘—l‘.‘fl)“'i'

sSr)=—
y—r——'_y"7'4£(s"(1 Y—5"(x=1)) 4)
h, 6 ' !
f
s"(x;)
hl

5"z 1)

h,
ﬁ:FF Ty ]<I<1‘.‘9l.:1$29"'!71v
B AR KT E - A M e BE R - 2

(.1“_1‘,',1) (5)

(xi—x)+

()=

T8 2R ATl T X
K = 1ol (6)

(14 s'(x)?)¥”

RALSR LS B AR AE— AL BB R K (1), 2 € [0
] R ERERAHRL. MRITERAE
h 2% oy 32 B gk K (B K F BT 43 R RAEL, A K T
BE B A AT 5 4006 ol 22 ol R O DK (B X B M) B A AR 0
5 9 AT G A O R DL B o S BRI A R EE BT
HEfMKN » TEESLHBE FEFHERLT
FREEANEEE AERNKNAARELALE
Bl 22 p) R 5/ T B SG 4R G Y R K B Ok, L
# UG L 5 IE AR T B2 AL

HELWaHANT .

(D HEBEGHELE— S8

@) iR AR RRAME K ()

(3) BB WE K (r. ) KFRITHRILG BT
i 8K L O 52 oy 32 R0 £ 4 BT RR O 35 B BR R IR T
N TR RSB ER 1B n=n—1.H&
HHRTAE 12BN ANHABLRAHNE
BULAC R B
1.2 J% 2 TRATHUEEIR J 0 B LR i IR U B A A A Bk

AU HEITHACAERAERCESR €T
W!% Po(IO’yﬂ)'Pl (-Ilvyl)""sp,.(u’tn,y..)ﬂfﬁ@
RAF B SRR CT T ERAEE
BB K E K T 5 58 BB (R JU0AH R A IE S R IR T
AT LABIBR.

A AT LA X A ) AT AT 5 —
HE BTG A RS &AM IR Polzysyads
Plaisy)s s Pulan, y,) R E B UL R 5, B i 40
AHRIAMHMRE N R BUSTEEN y=c+
o AR TR A T RAEN]

(1) F xy=z,=-=x, FEL. BT

+arteeta,

o (10y0+1'1y1+"'+.2:,,y,)—%—1—__1—

v z
(Ig+1§+...+rg)_@%mlﬂ n

e (Yot 3+t y)—(ry+a+ -tz
L n

AEREE—TCEA P(rnsym) »m €[00 1B I
EHE y=atorx WEBER D, ¥

— — z
D, = (L—]%_%-C—])‘m = 0,1, ,n (8)
2

jm%: Dm W«%kﬁ Dm‘imax{D,,m=0,1.'-- -n}j(
F B 5C 55 s A ORIEL , T 4A 3% A R 9 I B 5 R IR AT



F8H

BB BB CERCE S MRS 785

AT BB AR ERITER R PICEQRX
n MERENMS EANEE FEFRERESSR
RICES MR E  EER R HEHE LA S HE

HEMERY/ NFHERENIE.
(NE ry=r. ==z, WL, W EERH—
EITF yHAES r=X,X=x,=n ==z, 1F

—LB A Pl y.) mE [0 | BAEBEER L.

AW 3 ER A o AR 4T A0 T T AR A (A B A
% B A BT ) AR

W 2 R IC R ST R 2 G R
A — UG AC 55 H AT — A 280 VL A A5 2 1) g AR
BREBI G REENL 3 HE—E BB RIEAE, Bl&
AIVCRE ST E B UL AT .

BHE A BaAMMT .

W & ro=z = =x, B35, WKFHEELH
E—FuL& L AT HE .

(2) HF ao=ay ==z, AL MR T FE A
Polagsve) Pz 30 Pulz, v, VLG HER.

G) RFAER SIS EEANER D
m=0,1.¢n

(4) R Dpw=max {D,,m=0,1,,nt B 5
Do WMHMERE. d ATESENRRXLRIREE,
E Do >>d WA K 3 57 B IR B i 0 RGBS T 1L
B, MM ANERACKAR 1L 2=n—1. HEE
HATHHE 2.3.4: F N, AT H R 5.

(5) SKEFANE—ILE S5 KT —& 2K 8
BZEMHEMERRTE(RER 2 HMH
), BIEEBEFE A EOITE S BRYERY
1] 7 26 e UG 2 S BP 2 IE WA C G A S5 7R
1.3 M% 3R ARS S AN EEEN WD
BELEA

AL 4 HEFEAATESZFEEEMEENSE
THRERGH B A AR FW, hef —
T RIRALA.

1.3.1 #pEEH

st T4 — BRI AR, UG AT A 1 2 BUR 2
LA 00 BE /N S o T — RREA O AR R BE B R ) R
HERERA - EYLRERZTIANARE TR
Kaf  BUES AN ETRAEERERE A TRIE
B o U BT A o 6 DL R 5 b o S A P A DL
BRFAERAEERFRERHRAES FBE
Bl 18 8 BT B — P UT AC W35 BT 18 4 4H 101 B2
HRRPEEAENFASERERRES, AGRE

17 B3 0T B B BR R IT AT S
B omgy = omism., 13"t My, %Sﬂﬁ& tos =" yles
Lovar ot B ZIHFATHY n+ L IR UG EEBT IR MO HE IS Bl 0
BH &0 2 BV AL ST BN Poa Poss s Paimy »
e Py Py s Pom P Py o Pt 0o
Prne Pz s P s 2, BERVE—NEUSRE S P, €
(1o, ]9 20 B RME—HEPCBCAE Py € (1]
ZRIREEE U ERER N
D, = (i a—xi ) T a3,
BERFREMBEH CTHEN L 2B 5, 2
B CITEERUERETR N D =Ax+idy,, B FE
it (B] B B BE B MO RE W 1 P 5 2, B 202 o i) 2 IE 9 O
Bl s Z MR BERT LU B R ALl D, B
x;+:,*—r,.,'=Ar.-y.+1.g—yi.,-="ﬁy,
B 7 ST EERs P, jell,
m ) R P, B ¢ YRR B B HE AL A Py b=
1,2y sme MEE BN E
IIHL.I . A-T-'|<d: ﬁ
| ¥iiiw — >, — By, | < d, (9
KHdd, RRATMELEHN » My FEHEK
VU BCIR 3, WA D B UL B A IR IL R A T LA BI R
FH MR P € LY oman 1B o BT 2000 B S #E
G B &3 22 6] B B B A
| Ze; — Ticrk — A.:r,-|< d, =B
|3 = Do — By [ < d, (10)
WA P s RILEE S F BB, It R B 04T
EREB EPTE 20,0000 B0 HAREH
ME—HECAL R B ERERR. XRHKERHER
HE A EREA FRREE R — R .00t B—
WNARMEHELESET - XHHLEHT
BATE CRMICRERX AR S5 — K ERBAAE
FBE ) o 388 2o R 5 UC O AR KRB0 O] g iz [ R — R
WAMAMKNEEESHALT, XHFRLR G
FHHR K, E oI AC AL HIHE LB (A B /AR
FAR L ML R O LE B T 2, AR SR s IE R G BE RSB 32
B IERIRRIR AL &, L B R R IC A A
A EBR, AT IR KRS RN
(1) 4% ] 20021500 o2, BETRLNIE - ARICBIBR 200215
ety B R IR AL S R BE LA R
(2) R 100ty 1o B FBFE - E— 252 BUBR 2.
sy oo B ZI M FFRY L IR ICAD S A HEPC R AR
(3> DIR 02102, BRI PTREELE
SME— U A 3 5 Ay T A o I B AR % U Y



786

o @ & P 4

7 HA K

B A @ IR ooty ooz, B~ 2T R A Y
WILR S S T MRHFES RITREMENK
K, Bl ER R X, EHCE;Q MERHE—
et 280 59 A O B 5 M0 I RS X R UG B A
WATH | 1.2.3;@ BREL b 3 A BLAL, — B EH IR
T %1.2.3.
1.3.2 Wi

L3 1 FRAEN 3 A4S RERT—K, 87T
FRAHEXOAXNOWFERERAREM. #
P,,rovP,H.r,s"'»P,H.t,ﬁ‘E’JE tistiprs oot BT L EY
—HWERIMAQOWHELRE, M P, F 0
HMAEME - EEREAHARERAO.PL.. 5
tovoo B B RTFE—HEDT R W AR A 2 K (9) %
AT SR RTRRAT BB P TEPIT IR 2 B AT 5

B P B[S0 5 | Oz ) s

2 RERASIBRRELBERSH

B %R A CCF JU Bl B33 6 18 v 48
W26 IR X R REAITILE SRS 2 IR A 3 #
RICA S BIBR TR L A 25 R BT IR IT B s BIER
BETREHRR B L RHFPEH— TR EE
M. %10k 2IZEEEKAITRER.

®1 AE1OLTWEN
EDEI% P-’.lovP:H.rl""!Pns.l‘éﬁsﬂj%- 3'1[]5'& i=0, FE LERAEy s1x) () 53z s (z,)
W EFREHR P REEF 1 IRA 1 (73,121} 0.0 0.0 0.0 0.0
, 2 (80,121)  —0.87 —0.32 —0.32 0.0
REBLEEBINR 2 (B o). [REIRR i s=n, MU 3 (88,120} 3.27 1.21 1.20 0.0
1 KGR P . BREBF s +H1 KA R %R 4 (95,120} —13.0 —4.83 —4.79 0.0
. ) 5 (105.30)] 3275
MR P (B Pog). AR =0, B it s=n, R 5 (106.30)] 354  7.89  7.76
REFELK HEE FATNY SFSWAFRLLEY ST CEp 7 (16,1203 —5.12  ~6.41 | =588 0.0
. ! ] (124,120 3.43 3. 80 164 0.9
Po,;GJ’],;l,"'oPn.rnvkﬁEIElﬁllE!ﬂ,ﬁ)- EHJ:WIIEL« g (131,1200  —§. 86 —8.95 —0.30 0.9
. ) . . 10 (139.30)]  14.75  14.77
= = [=) = = —_
Hi=l HBits=nBEi=0HHits=n—] 1 (146,120 —9.0 8.0 0. 10 6.0
BB PP P B EWHER 12 (54,120 236 2.8 003 0.0
p R 13 (161,120)  —0. 68 0.68 0.01 0.0
] n
WHB K HE LRy » RS R RFH RS R 14 (168.120) 0. 16 0.16 0.0 0.0
IR L 15 (176,120) 0.0 0.0 0.0 0.0
22 WEIHERER
B R A (2,90
ik 0 1 2 3 4 5 6 7 8 9 10
1 73,121 144,48 51,147 106,63 35,144 150,84 22,75 123,57 81,118 15,57 139,117
2 80,1217 138,48 51,144 09,63 34,144 150,84 22,75 120,57 141,48 141,120 153,150
3 88,120° 130,48 102,144 96,66 17,152 138,123 17,152 66,84 87,15 102,144
4 95,120° 127,48 156,105  96.66 17,152 63,84 38,21 65,84
5 102,120 165.30% 111.24 21,72 16,152 63,74  31.66 138,48
6 109,120 106,30 33,19 45,48 37,24 153,18 142,48
7 116,120* 151,481 30,18 42,48 29,105 111,144
8 124,120 158,481 30,18 51,40 51,84  108.144
9 131,120° 165,48 51,152 69,75 51,84
10 138,120 139,30" 83,90 51,84 107,48
11 146,121 150,84 105,144  45.36 83,90 99,15
12 154,121* 147,84 96.15 96,63 33,105 102,144
13 161,120° 147,87 49,152 51.57 22,81 93,15 32,63 32,105 144.48
14 168,120° 144,87 93,63 93,105 37,24 48,57 16,152 21,84 87,15  144.48
15 176,120* 42,36 48.56 48,152 21,87 72,105 30,105 31,66 96,152
21 WZE1ERER mE 1 HiR.E 2 ENE TRA CCF ILEH %

B VG A AR S0 R K R 0. 5.

BB 15 AL S Mg . BHER (. RO HE



®EaW

B LA TR DU AT RLOC AT 5 B BR 787

REZREABESHEER 15 PRRBALH G
¥ FRIEIE.RAERERW.RE,
RO AR BMEHRAMERLE z=102.4 &K
B K102, 4)=20. 8, % 510 A ¥R BE I A R
A bR r=105 BT . 5ok Pt BE & (105, 30) HiR LA
B HBRZA Bam U MRREANZSRKELADS
MEARLRSLH ZH 2B () WE 4241
ST x=137.0 AL HIER A, K(137.9)=9.2,
FHEALIRIEIC R S 8 =139 BiE, Hk T
Be 21 (139,30) it e il BB A R4
M IALCREAMZKERNSHBESTERL
M-S ESQINESRIR.BAHEHE
r=104. SAE R K .K(104.5)=5. 8, A IE LAY
S B RA o =106 B, B PTRE S (106,30) B iR
VERE AL BRI A MM 12 M URANZWEE
HEHSAEREIRALEN B SE sIORLE 6
B AEHENmERAALSETE . ATHERMA
0.5. A, BAREERME N ERLIES.
2.2 WE2XRER

BERRAHANSHEKY R RERME Y 2
(RELEEEEESHRED.

R1HPEREP~P.HUAERR
y=86.040+0. 131z, P Bl B HANWEERE K, &
73584 K FHAEHME 2, PUMEB. AIRERS
P~PHM P~P Wl GEHE N y=8L547T+
0.210x, P Bl ZEHLEHERR K, F 72.258, F L
5'“5% ﬁ%ﬂﬁﬁ PI~P5\P7~P9*H P:1~P15W?ﬂ
& B4 N y=098.840+0. 117z, P, Bl HEMEHN
ﬁj{-‘)ﬁl 80. 559,%“5’”&- ﬂ%ﬂ!ﬂ)ﬁ Pl"’Pn
Pi~P#l Pu~PHlEAHE N y=120788—
0. 004z, P DK EH L MERH K, H 0. 768, M TH
EHRE 2. MAS—FRLEESHT—a 2T
RMAKEMUENRBRTAHHE. BT S
P P PR LR, ARG AL S 0 ERVC AL .
2.3 NEIZREKR

WM TRACCFEEHHMAME L
REREPHRA LS PE 2 2R ERHER
BT SHAMUER AR AEIER 1 P2
R D A& — A (9 A QO HE, BT
BE&GHEENS £ LEREY | HEEB. F&ad
— W (9 K OV MH 3, BT IR IE 88 DU S & A HE
Pl SRR, R T ERTACA.

2.4 IMMELEE

FR 3 MR SRR AR VLR B
ARG RIS NEREE, B 1 HitE
RAEMEXAERSEE B 1 EROKHFRKEGE
FtEEET . B3 MERSRERGEHTTIE AT
RUE B AR 3 RAAEENA R,

3 % i

BRGSO SIE BE T I REES
BRI B v, Bt i R R B AR AT T E R I
HRERRH, X 3 MEEARE R S35k
RERA FEL, BRSBELRER P KBEHL
KIT-BIBERAE 2 ERC RS 2 AR E. It
P T RO S B &S INS, EITE LRI
AR B TT B AR X 3 FRE B Ah R A LUARHE K
RIS E Y | AR S RERE I AR IEE
R U — R R R R S T (R

$ X% XIW

1 A NEASINELETHRAERERFED]L km. ibx
LSRR A% 1998,

2 Brown L G. A survey of image registration techniques[J]. ACM
Computing Surveys, 1992,24(4),325~376.

3 RAER NASIMEXATHRRERSEATFRED] Lot
AR S K K, 1998,

~
™~

WML 1968 FAEEFEMEMEK
FHHANESHSTEERB L4 £
ERASANRACR. ZEBHERTE
BRE. DB HESREF BRIEX
2058,

BN 1979 44,2000 EARBE
FlEmEMA A FAGEBESHET
B¥k. HEREa e R YR EENiE
Wty TEFETANRBTRE. £
BEEGRARE RAESME.

BB 1930 A KRMEHMEA

ML ERNE LS. EEHR

_ FENEE SN ATHAE. LA LA,
y HRRE. BRIEX 80 R H.



