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Fig. 1 Cross-ratio of four colinear dots Fig. 2 Crosa-ratio of four co-dotted lines
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Fig. 3 Cross-ratio of air plane edge Fig. 4 Feature of air plane edge
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Fig. 5 Airplanes in the experiment
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Table 1 Cross-ratio of airplane edge

BE 1 2 3 4 5 f HE

R 2. 81376 2.34303 2. B1692 2. 3981 2. 2007 2. 52658 0. Qo162
crl 14, 6077 14. 5622 ’ 14. 6299 14. 5401 14. 6120 14. 5581 0.00108
cr2 0. 79026 0. 74460 (. 79232 0. 74254 0. 78436 0. 74048 0. 0062
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crfh 3. 76102 3. 68535 3. 7R307 3.72320 3. 79513 3. 70924 0. 00137
crb 2. 30064 2. 25488 2. 30259 2. 25282 2. 32466 2. 22079 0. 09129
er? 2. 205690 2.15954 Z. 24766 2.15788 2. 20972 2.13583 0. 00146
crd 6.0887R 6. 04312 6. 12084 B- 05106 6. 049289 6.01089 0. 00187
cr9 0. 80470 0. 75904 0. 82676 0. T6BAK 0. RORZ2 0. 73482 " 0. 00103

8 (. 45699 0. 35198 0. 46201 0. 36761 113704 0. 34307 0. 00250
csl 1.85684 1. 82112 1. 86890 1. 80812 1. 86060 1. 78706 0. 00091
cs2 0. 32580 0. 28014 0. 32786 0. 27808 0. 33592 0. 25603 0. 00097
crd 1. 62290 1. 67724 1. 64486 1. 345318 1.62715 1.57312 0. 00125
csd 0. 2085% 0.162604 0. 21066 0. 15882 0. 21372 0. 16581 0. 00105
csh 0.73883 0. 67316 0. 760R9 0. 69111 0. T42B5 0. 669140 0. 00131
csh 1. 0702¢ 1. 02463 1. 09235 1.04252 1. 0B441 1.014051 0. 00092
cs7 1.21832 1.12266 1.16413 1. 14060 1.19244 1.13854 0. 00111
cs8 0. 331678 0. 27112 0. 328R4 0. 26406 0. 2965 0. 21700 0.00162
csb 1. 565483 1. 51987 1. 56754 1. 51781 1. 56965 1. 51575 Q0. 000%8




42 M EZRKEER 16 %

2 Mahalanobis 32589 Kz B
RIS, B A .r F|] ¢ #) Mahalanobis B &I &
7 =[x — ]2 [z — ul- @

A 3 {7140 Mahalanobis BE ¥ W FI# KPLH SRR, RO FRT R E LT KH
WEH N MAEEH AR ]

x=Lziy. 1, (47
N N
ﬂ=[p,,m]‘=[-§I.»§yf]‘/N, (5)
2= Z(Iﬁ_ﬂ:)[rf—my.—#y] /N. (6)
=1 Ye T My

R AT IR UERA Mahalanobis ¥ B89 F- 88 . e 5 #7405 38 A e k.
2.1 Mahalanebis FEFEPHFEHEREHE

BRENAZEEBETFET @) BR z2— vy — o, SEBILX . ARGOBZHRSE
% T 2% R (301 Mahalanobis B 5 F £ F 3¢, B Mahalanobis %55 #9°F-# AT .
2.2 Mahalanobis 3585 M B A I

BT Mahalapobis Wi # & ¥ % R, B T HER I 8, RITHEE Lot sty =L0,07 X #E
RS S R RA B — e R BER HEEN £ F

cosf  sinfd
#=| )

—sinf  cos#
W Bess 15 5 =[xy ) AT BAEN o' = pz. BILFESE 5 # Mahalanobis BE B A0 FE A N

-1 -] L3
7 = [zy]p' >, P( )= (xy ) P (pD D, p‘]p( )= 72,
yr

y!
i i 8 Mahalanobis FE & e 55 A~ 4.
2.3 Mahalanobis JE B8 {55 A R

o a@ g

BETLE &% p OFELFEH oy D UEHHERY T=|8 8 Al
o 0 1
:;1 ;2 70 FHHFXLIR N (e, +ay,+ap. it B+ Bo- 1) R HIEF v b ti s . T

ﬁﬁﬁ"f’ﬁ] Eﬂﬁéh*fﬁﬁ}ﬁq%[riy]ﬁ l:al:t+a2y+aﬂ ~.31:+Bzy+ﬂo:|- Er lﬂ.ﬁiﬂﬂ‘ﬂfﬁﬂ uiﬁ:\'j@'

-G S0 G



14 BE o 0F AR T E ARG 43

FREUTH RN T — YR E NP RS AERE S =PIP BT R
I5 B Mahalanobis ¥ B 8F &

‘rI

-1 ~—1 Ty
¥i=[x,0]p' 2 p( )=E-r.-y;]p'(p'>“z p"p( )=r2-
¥

¥
Fi 1k Mahalanobis FEES# 284 95 8 4 @54k . JF 10 0] 1§ Mahalanobis B 254 {5 8 T8 A 4.

F2HdE —HTBEE, CUUES RE 5 E8. i 84 A 5K 3 — 4 Mahalanobis
BFE,.RERXEEEAR R BT RERAESREE 1 R e AT H
F. 3% 2 W[ L& 1K . Mahalanobis BE & 8 8 B & 15— & {8 B A g A48k, o] LA T =
HiraTig. 53 - fhagrw FaiHl BEHEE T TRATH, BEFEEHRASE
T HR AN AEE S HERE KV EL s MU LS MEEREEGIEEMAL
AT R ILE K. 43D RMAH 5 TR — R 55 LR B RS, T
PRI — N EE TERBI FA T8, e R AL M fy B . I N NEE R A
T R 4% ok e A EE L RS T —E MR BRI i R aE £ S R B DUF RIS 1.
B A LA RS 7R Bl R X S 9 Mahalanobis BE S (] 8 147 S MR S 4~ Al
5. 1 L A14 Mahalanobis BEES () B () 57 I AT fET — SR a4 . A el PR
%.

2 "KLMY Mahalanobis REEE
Table 2 Airplanes Mahalanobis distance

BE mahl mah2 mah3 mah4 mah5 mahG mah? mah8 mah¢
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APPLICATION OF INVARIANT THEORY
TO AIR-TARGET RECOGNITION*

Chen Xin Xiang Jianyong Yang Yihe
(Department of Apphied Physics. Xadian Univernty. Xian. Sheanz: 710071 .China)

Abstract Based on the invariant theory, corners on the edge of an airplane were used 10
describe the plane's geometrical structure.and crossratic was applied for the corners to
make two invariant features. The experiments show that the two features invariant in
some scopes. It was deduced that the Mahalanobis distance is invariant in translation. rota-
tion and affine deformation. So it can be used to recogniz air-targets. The experiments
show that the method has good results and stable performance.

Key words invariant.cross-ratio. Mahalanobis distance.
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