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Abstract: The infrared search system has the advantages of not emitting electromagnetic wave, strong
anti-electromagnetic interference ability and high precision of target indication, and has a good application
prospect in the field of low, slow and small target detection. At present at home and abroad, the target
detection algorithm of infrared search system usually extracts the suspected target by using the current
image and the background image registration and difference, which is often necessary to save the
panoramic background images in the large storage space, and the engineering application of high
precision real-time image registration algorithm is also difficult. For the above questions, a infrared low,
slow and small target detection method was designed for the infrared search system. Through the
processes of morphological filtering, extracting suspected targets with edge detection method, eliminating

background interference with target neighborhood eigenvalue statistical method and correlating target
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information based on multi-frame image, it can effectively eliminate the interference of ground objects,

clouds and birds, while accurately detecting the UAV’s target in the image. Experimental results show

that this method has higher target detection probability and lower false alarm rate than the traditional

LCM algorithm. Moreover, it does not involve image difference, and has the advantages of low demand

for hardware resources and good real-time performance, etc., and has high engineering application value.
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Fig.1 Target detection circuit composition
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Fig.2 A set of mosaic panoramic images
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Fig.3 Main flow of target detection algorithm
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Fig.4 Filtering parameters and image filtering examples

2.2 BB EMEREERM B iR

B X U8 I G, 1 SR A R | Rk
PG B4 BE AL E A s, D AT B . Thyy 115 A 5K
j‘j:

They=ulf(i,j,k)]+a- & (1)
AP ulfi,j, IR ER fGL ), O RE ; o S R
7, k) PR BEFRUE2Z 50 A 5 B AT M8 e AH ¢ 1 1A
TR E, DOR BER I A R AT LUE H ’HE
o RS M K T e 09 58U B AR AR AT LB R
K, SLBRKGIIRT , a 135 BCS BRI H AR 045 e LA
K, HARE M LR /N, a BUEER /N, DLERECEE L H AR
B B AN i H A o 5 X B g B 2~4,

YR INE — B B AR ST, LUZ SO 4R A5,
K28 BR A5 3 5 2 76 38 09 BE 0L B b X,
SR B E Thege FITTHFEA RN

Thege=Thye, * b (2)

FEALLH Ar X0 L 0] BE AR IR BE (L H bR 0 SE R
JEE , PRI 300 G A ) (5 (L — #8 /N T K . Thy,, , BV 5
B b<0, 5258 KB b=0.6 W H A5 i 2k 32 BUSUR 547
TEAS B 45 3% 30 XS R B, e 45 X ROSE R B
P D SRR RIEE . B T IE AL B ARFE DRI A

S128002-3



ok AR

% S14

www.irla.cn

% 48 %

PR HIT 10x10pixel, IR ST 10x10 pixel
1) 38 XA S 1B B AT LGB .
2.3 M EESITESIR Y . Z BT

EURIE B, | G L B2 h AR A AR e B 5o W)
BB S, NtE b Oy i SRR BE L H AR
TR Z Y 22T, T ES sk
TR SR AT 5, M FI 20 1Y) | = 2148
WSS E S, Wt R H AR SN E R Y A 4B
BB 5 BASEER 40 R AR, 1T LLA0Z B bR
AbF R 5, NI Y =2 TP 7 LA

5 HARSBHR &K
Fig.5 Schematic diagram of target neighborhood
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Tab.1 Statistical results of feature parameters

R:ii::slal Ne:ii:t/):ir;;()d Mean Variance 1;1)151:

10x10 58 3.5 1

UAV 15x15 52 3.8 3
neighborhood 20%20 49 3.6 5
25%25 40 3.8 6

10x10 74 52 16

Background1 15x15 78 48 23
neighborhood 20%20 7 51 38
25%25 69 46 42

10x10 87 30 14

Background2 15%15 82 30 28
neighborhood 20%20 89 27 40
25%25 83 35 49
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Fig.7 Flow chart of target information related algorithm based

on multi-frame image
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Fig.8 Edge detection method to extract suspected targets
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Tab.2 Comparison of detection results with
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