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Method of detecting manmade object based on modd of
geometric element
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Abstract :A method of extracting manmade object from natura background is presented. Opera
torsof difference orientations based on image gray separated aimage into some sub-images of different
orientations. Post processng of every sub-image made these sub-images construct different difference
orientations collection of line ssgment. Structure grammar based on local area of collection of line seg-
mentation and geometric element and number of classes of geometric element could extract manmade
object from natura background. Thisagorithm could be developed as real-time hardware trackors gp-
plied to automatic target cepture. Finadly, experimental results show that this method can extract

manmade object in infrared image under conditions of complicated background and low contrast , and
the correct detection ratio is more than 95 %.

Key words:Manmade objects; Geometry dlement; Extract line; Structure grammar

W H A :2003-05-22; 41T HH#H :2003-08-15
HEETE P EEEGE R RHS 04T H (Cx3a - 65)
VeI FAHRER (1945) B JTTRARN B2 TRRIW 3538 A EE UG A LS B AR SR T8 1SS o



5 2 41 FIRER S - FhEE T LT i A i H AR BUT 5 151
Ho T LA 8 B A B SIS 8
0 3l = FIIKEILR T LTI 2 BT 1) 28 F A 9 RS

FEY s TR B AR R A £ ST ) X
EREAFEAR R A NENBARR BT A
I8 FARIIBEA 9 A R = S 5 & B R
i HEIC AR A RHET B M E RSB I HAR ST
S HARZ RS 5 A SO — TR MER) T AR A&
FARSEBEOAR B 2 B T 5 SALE A o 2 hif
VR 2A X Nt A PR S BUT IR BET T WH5E $@HH R
FVRRIZRZR T IR R BN B AR T e N
REDS WRAE AR 225 S0k [ 2] 57 canny 7
INB AR B A AS S TR = A A A T &
G NS B AR BEATER I, 275 SCIR [ 3] A2 XS
BLAGHEAT 7B g R H A 2 T AR

W NG A R R MBS AR 5
XS H R A S A R PR Y T LT TR XLt
JURTCRZ R RER R AR B AN IE Bl LA
— LRI B LR TSR A AR IS T E 2T SR i
Z B IARALR ) ETTREIRAE R E 2% B AH
R IR B2l O BERL TR RIS BE A
N HARE TR ERE o X N HARKEI AT AR
FINGE FARAN B 98T A Lo J U R il B Y [ A 22
Bl 8 FHNGE FHAR TR B U TR AR E A
SHRAGE HbR o SORER IS BARIRIUE TS A8
N FRRA B A B R AR R B 10 4 B8 O R 285
BRRFRE . FT Nl Hir g k2 A ELN
AL (RIEAT h 2 ] DL 7R o BrE 2 i
Ji%) AU AN F DT i A BB A H BB
JI A HEA B BTN [R] i BE 3T B A iR 3
FbRIL A5 B LT TT R M S0kl ST xd i
FIARZEFTHEIL o

1 BREESHEEII

SCHEEZ & T BT MR/ ME R JF4S
A N HARSMUAL 2 FA B B AR E B i
AFTT R ESBL . KM T 8 1 Z&50 7 M 8E i
LB AT M ELRBA T ER BT
FNRAAFAE BB T B AR ) B L B

2 AR EARE A RN A B AR L T 9F B
JUARTTZ B A T4 E B A B L BUH S 1A
AERE U SETT A Ak AT LA B AR AT DAE R
LB UM T S E . BT RAIZ T EMRE T
AR KBS B B e P E B AT LA A H bR
BEATIERRI R0 o SO0 4t 55 W 4l I /B 4% BB B
LA N BRI S FR o IR EES AP
— el R B G A R T G I R SEAT R BRI 7 )
MHELBESAN TG, R IUEES T MNE
LB T RGN IEEIG RSSO T
L AEBHEIEG X A iE B AR TR, 30 R E
IS B UM T s B2 8 "W AR B H AR B f R
FHE o

1.1 EBSE

PSR SRR e 6, = 2L (1= 0,1~

7 HTRIEEE, B v A =98 X 6 g x

TS AR A SCHRT T 8 1 Kirsch(3 X3) HiAff
N3 TR B RS 1R 2R 1B (0~ 7 3878 8 1
JTTE) A 1R o

1 Kirch8 /i T
Fg.1l Kirschoperatorsof 8 orientations

A (x,y) AEIGEER 550K A(x,y) FASE
T3 1A B ZE A FER — 5 TR ST S 25 B R
F—T7EGEHN G(x,y) ,i=0,1...7) ;&L
B 1E -

-1

Ti=2X
: Nh Ny 572

| G(x,y) | i =0,1...7

A Ny RAREBR I Ny RN E G E .



152 DHNFHOE TR

%33

G (x,y) THEMAEIES T, KT T, KL (A 5
B NT T ARRIREEEESCN 0. B, TR T A
HELT MRS T UERE R s S8 T
IR T BERE 90 1 1] 6 25 H 418 A 1 A6 JEE (B 450
T AZITI LA SN AER SR T G(x,y)
— SR BB BN 5 1 BV E N B B
RRTFHEHEE WHEES A(x,y) 75 6 (x,
y) Tz BB A B A A BERERICE T
ROXHEE L H G(x,y) FETE BB H R E 5
A MR TT I 0 B BHE G | H AT R B 45 i
K 8 AR T M B BEE AT T R
1.2 BEBREHFEELE

EAIFERE D JBra T R LB T E G =
LK o XA A B 45 R A 44 Sk i 7 kA T
SR EHLBI S B ZBH K T 28 R E A A
st s 2 FER

Nl i
SN I<IZIN
AN TN (\| k
IR

K2 BEZJLMEIT
Fg.2 Geometry base unit of line

LA B E AR B B bR TLRET 8 A
CATRE I G TARIN FARE Gix LEAsE R i
BURMBEE T IHPR TERBIE R R« ZEEFFE
GBS 2 SRR XA TU ) B 7T A9 8BT K
AR B DRI e B b FEAEAeIs H PR A 4K
Fir& JUA S TeRh K i 278 VE AR BUE RN IE B xR .
HERSR T 8 N UT AT IE 2B BF
LESTTINI AR 45 4R AT LR 12 15, 16
AN 1) T A R S A 4B 22 43 5 T/) I £ 4331 A& 30°
50 22.5 o SR 8 M EETT AN T I8/ B BEE Al
FEARTT SRR 7 AR b B[R] I IS (RAIE T AT AR 4T
R L B o
1.3 HEHEAELE

(1) XEE A (x,y) TR EIEB AR .

(2 5H Kirsch B 70 EG A(x,y) K VA,
FE G(x,y) (i=0,17) o ££ G (x,y) TEDTS
] i X 45 XF WK B 2 BT 18 40 5 O Go270°
G315+ G0+ G345 . G490+ Gs135 . Ggl80 -
G225 -

(3) M Lo L7 HINS G(x,y)(i=0,1-

IR ELGETE HHS T=2 x5 |
Gi(x,y)| (i=0,1...7)4 G(x,y) FIHEMHE.
WA G (x| < T, G(x,y) =0. SEX G
(x, y) WA HILLBOT IR UGE SR I BL
SRR S AURIB R MR R I AL
BUKIE S ER BB T B len =8 BT 72
15 A (x, y) I LR BN A Y 5 2 AR L
17 AR T L RO

(4) 48 Lo Ly EATHIFAR BRI B(x,y) =
LoO®OL; ~OL7o

(5) HAIFEE B IEITIRAEE AL 15
A C AT I R A SO 10 o 2 R
ANTRIEKEMEAE, B R 8 Rk
BILRBUL AT A 2 45111 28 It — T
FEER LB IR RS C

(6) HURFEIS C rh R b DI 1) L BT
A U HETERT S FIR A E (7 A5 FL R -

2 SLIREER

J7 SR R — AN T AL ] 153 T

E 3 (a) (b) MM BT, (o) (d £MIEE Hix
Fig.3 (@ and (b) are ship targetsin the sea, (c) and (d) are car

targetson the ground



5 2 ]

FIRRBRSE - R T LA RO A E B ARFEHUT 153

BTSSR o 1B 3 2 A~ 20 0 I TR A A R 21 40
AT 754 R 15 (400 <300) - & 4 A2 XF1E 3(b) 7l
FSCH R R E AR R R S5 R K 5 (a) ~ (d) 7
BRI SCRE H B EE E 3(a) ~ (d) 132 H
PREEEE R

K4 & 3(b) HriEghR
Fig.4 Midde resultsof image 3(b)

3 & #

SR ERF SO IR AT B A
FARR AR — R REOT R B HARARR A o
R oI R T BN IBOA 2 e AN H AR
TEBAHAEL T G 2 R R LA R SR AR 45 5 B %F
P2 B S R XL MR AR B 2487 = A
B JHTE i AT AR AR R A & H AR &
H e A& H R R ILA 2 HARZEAS S H ARz sl JH AR
TR BERRMEAR AR 5 ) ; A B3 R A T AR A
PRl AR e O SE I SE B0 AT LR ] DSP 22 AL BEAL
FATIISER R B @S E % %5
EMAEARZAL IR 8 A7 R i 2250 58 (il

AP E LB R AIE R Al REAFAE B2 B Y
TEUL o MAFHRIL IR A5 A R TR 2 5 ¥
X EEBOEATHHE -

(a) 1 3Ca) 8l L (h) I8 3chys g

(o) Resulr of image 3(a) (h1 Resultof image 3(h)

te) 19 30 R

() P9 AR

(¢) Result of image 30¢) () Result of image 3(d)

K5 [ 3 HmLL

Fg.5 Resultsof image 3

S ICHk -

[1] Qasm Igbd , Aggarwd J K. Retrievd by clasdfication of images
containing large manmade objects usng perceptud grouping[J].
Pattern Recognition, 2002 ,35(7) :1463-1479.

[2] Sowmya Sdvargan,Chan Weng Tat. Extraction of man-made fea
turesfrom remote sensng imageries by data fuson techniques[A].
22nd Astan Conference on Remote Sensng[ C]. Sgapore. 2001 ,2.
1326-1331.

[3] Burns B J, Allen R Hanoon, Edward M riseman. Extracting
draght lines[J\ ). IEEE Transactions on Pattern Anadyss and
Machine Inteligence, 1986 ,8(4) :425-455.

[4] BfkaT. B SR EE2A M. JEET 7 Tolk i Bk ,2000.

[5] WA ke L BEGRBIIM] . BT SRR AH: ,2000.

[6] ManjunathB S, Ma W Y. Texture features for browsng and re-
trieva of image data[J]. |EEE Transon Pattern And and Mach
Intell , 1996 ,18(8) :837-842.

[7] Qasm Igbd , Aggarwd J K. Applying perceptud grouping to con-
tent-based image retrievd : building images[A]. |EEE Internation-
ad Conference on Computer Vison and Pattern Recognition[ C].

1999 ,1.42-48.



