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Study on recognition and tracking algorithm
for air vehicle infrared image

WANG Hua-rong, LIU Xia
( Guangdong University of Science & Technology , Dongguan 523083, China)

Abstract: To solve the simulation problems of infrared (IR) imaging guided missile in image fast identification and
tracking algorithm, air vehicle image identification and tracking algorithm are proposed. Firstly, the image identification
processes are divided into three parts:image preprocessing,image feature extraction and image identification , and real-
time and efficient algorithms and models are established. Secondly, the efficient image tracking algorithms are pro-
posed, and the images obtained by seeker are computed by the algorithms. Lastly, the recognition and tracking algo-

rithms proposed in the paper are used to recognize the image in the specific IR scenes,and the simulation results are

analyzed.
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Fig. 1 The basic composition of IR imaging secker
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Fig. 2 IR image of air vehicle preprocessing

AT A AT AR T R RS A
PR 55 9 B — R T R P S
LI, PR T AR S P BRI 38k, L b
FRAELT AN SRS IX

1 AT 2T E R AR E BN = m xn,
IIEGN L, = (0,1, L - 13 JRIERDY i 1913 %
SN, DU R 0 B T2 53 A 107 PR R 43 A

piz%@,unghzl) (1)

VX P A 5 C, 8 B R o 0 H 4
CATAE N €, W X R S €, =
£0,1,,s5,C, =ds+1,0+2,,L -1},

W C, 26H €, Bt B

Po = 20 = w(s) (2)
1=0
L-1
Pr = Zpi =1 -w(s (3)
i=s+1
KM C, Ry EE N -
oo ()
= —_— = — 4
Mo LZ{) w w(s) (4)
L-1 Lp ILL —M(s)
o=y = (5)

“ w1 -w

e BB BEBE, HAE A = oo +

Wiy o
w AR UETT 25 -
T = Caao _M)z + o (u, _M)Z (6)

BORE, TE oy SR, il LIRS B H A AT 5t



Bt 5 4 4 No.8 2021

FARRSE  RATARLLANEMRIUN S RS LA 5T 1099

et A, B .

T = max o (7)

0ss<L-1

K T7 2R N LLHMENG R E 73 A P IR JEE
FLAEHE A, W21 51 PR R F5 5 R0 H AR PR O 22 Sk i
KU AT RS S A T I g B (B
bR AT A P A R AR SO o B E B E
oy Cs) BRI s

HIPE 2 (c) AR BREEIR TR, 1 5 7 58 4 05 ik
{51, B OURT B AR AT R AL IR R

XE 2(e) H R HEAT Canny 31 GG
FHERBUR O, 45 RN 2(d) Pis.

(3) Gk -5 1R B

HAREMR S 75 RS B, il
IG5 SE AT LA Ja 2 AR Ak PRI H B i o
MIGRHAESE B o SO sk Canny H1 246 I 51
FHEAT UG GAGIN ' Ho GGy 37 2 A 9
3 fR.

VI IR
B | e
S p) h(x,y)

o SREUBBE

gb) P\ R

AR A )
A
P
ERgs | L&

TEM LR {EL A )
SEESUEE

€3 Canny 12500 3T R
Fig. 3 Calculation process of edge detection

2.2 HAFAEGAERIE HF

A F AR ER LS BT AT & H ARy
7 AT DXRFAE , (5L R 6 A 4R il i A5 HAT — 7 FO AR,
SETE, HEASE, B & B TUR B/, [ HAT L
11 EFE ALRS B9 A AZPESFRRIE . 3 H 2050 B 4
FFIE TR E 0 « GO BE R A SCHURRAIE | P 500
GRFE RS R RE S

IR BEFFAE R R b e E M RFAEZ —  (H i T
FH LN RN M LLANENE T ZOL IR R ALY
S, HL 2 R R R, DRI B R PR P
Ao SUHRFIE BE S Bk B 15 1Y =S ] A2 AL 1
UL, BT s 8l AT A H AR, il T e e
O, FARFITY 55 A SO+ 008, DR S0
MER R T AR SRR o i R SRR AR
HEBREARBREZ —, BA AN RO A
AT BERS T IV R A P ) 0, AH— B T H A
JAG A FE BRI O FERE SR A O . £LAP R

TGS i R AR FUARRON] , HLE &
THARER /)N, G R AE AR U MEBE RS A

PP A8 R AR AL ) 32 1A 1O T [l Ak B AR50
A P AR PR AR AL, SR ER AL A 21 R 3R E T
PO/ LR e R 1 73 9 BRI AR
m T BT LA ) H PR R R R O .
BESCH S AR A58 BRI X AR A T 3 . T
FIR A FE B AL R 22, 16 ol 20 il i A T 1
B, AR S T AR 59 5 P ) =P A A T L

(D) RIELE F, - ZLAMEMR B B AR K f5e /o
P B T8 LU, MR B 1 H AR DX A T AR AL o
EVR

Flzj (8)

o JE HbRR/ N MEFEIE (I B 5 0 J H ARER /D
SMEFETE I T

(2) BB F, 8 LAREGR BRI S
Hetg/WMEFEIE 9 AR R AR LU AR, S H AR 1
FEWHRESE o FR N

Fy= 5 (9)

K, N, N E/NMERTE N SR ENEGN N H
b EUR IR R AL

(3) K Fy 32 BUS 201 BAREUR L h 18 %
AN, R T BARR K RN

DL R RRIE R 2 A 56, RE S AR Ry AR
F513k HARRBIFAL B K . & 3 5] 3k3k1%
B RATER BT T LD AR EMS  AcE 2.1 T
% T PR %R 3 (a) | (b) #E4T AL 3, 45 3]
FIRFIE R QIR 1 TR o

1 FEEFRERERGFEE
Tab. 1 The comparison of characteristic
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Fig. 4 The target templates for air vehicle
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Fig. 7 The image recognition processes for seeker

when decoys are launched continuously
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Fig. 8 The image recognition and treating processes

for seeker at 0. 1 s when decoy is launched
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Fig. 9 The image recognition and treating processes
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