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Abstract: The validity of target recognition and target detection depend on the accuracy of target
extraction, this paper establishes an experiment platform of laser active imaging system combining
laser active image technology and target recognition technology. The image quality and feature-point
extraction were researched in the target area after laser jamming, and a new No-reference Feature-
point Complexity Metrics (NRFPCM) assessment algorithm was proposed. In the algorithm, the
feature-point, texture, gradient and contrast complexity were computed in the target area, then the
normalized NRFPCM was obtained via production of the four factors above. Finally, the luminance
imaging experiment was performed for the target by utilizing the laser active imaging system and the

disturbed images with different disturbing powers and different spot positions were obtained. The
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proposed NRFPCM algorithm was used to evaluate the standard image database and the newly

obtained laser-dazzling images. The results show that the proposed algorithm reflects the image

quality objectively and gives a more reasonable evaluation results for different laser-dazzling images.

Moreover, evaluation results are more suitable for the subjective visual feeling. The NRFPCM gives

the guidance to the laser active imaging system in the defense and application.

Key words: image processing;image quality assessment;laser-dazzling; feature-point similarity; target

recognition
1 5 =
HA L TR0 B 3h R O 3 g RS R
A ILABE T X LG BE AR BE R LR B 2 DL

M) S0, HRTE S ¥ I 88 0 0 A H bR iR
Sl S AR . A S B ) TS A R Ao AR v o A
PG rp i 4 A o5 S B E B D A E A TR0 Y
RS SR Y SR R Ge b B B BT AE X 8 A7 3
WG TP 45 40 DR 22 52 mm B, 3 3l 1R R G AR L
(1) PG I 4 T g, R AIE 0K HE PR D L L 2 2= 0
EHRWUCRRAE A5 . SR BT 255 BEAR A S
A 5 B ] T X35 P 5 R A 1) 28 £ o B S
Al 455 RO DA SO T HE % T A5 5 S 114 5

W EGRITN rk— Ra i e S %
WoasHEmMIEs% k. HhRHAESH M)
27 J5 vE HEAT VEAN B 0 e T K EL I A R Bk
JE U R 30 o0 FR AR . F T 20 45 1 1 BR A, 52
PR VF 2248 0 T % AR RO R G IR X TE 2
% EMG RN R R Ay, ST AR SR,
Zhou Wang 5542 1 T — F &t XF JPEG & 47 Bl %
HITE S AT 7 B (NRS) L 3% 7 ¥ 45 4 He &b v A
TEEMR RO AR B2, I A2 41 1145 K 7 F0 2 B 1)
LM E S L R A B 03 BRAE L RS
FHAEZe M m1E 43 B 2645 S S 400 . (H Fp oy 2
%8 T JPEG 48 i) — Fh 28 B ARG B . R A 97
W2 R g 2k B, Bb AN, B H I E S N
WA 3T EAG AR e 3k 19 7 % (DCT-domain) ™
2R, %N R Ry R 2 T PR AGORR i
BT AP L 75 2 0 A 8 35 0 0 0 AR e, T AR O
AR AE i B 25 5 5l AR IR 22, SR T Rp
BRI B0 T M 7 0 (NRGSZM) Ak A% 1) B i
W (L A, ) R 19 30 5% e 5 ) LA AT JEE
o T BRI P A 7 Y (Entropy) 1Ak &

GBS TR T ) CHL 0 R BB S, X S T i — e T
W 7 2450 53 A 1) 2k L PR R0 AELXE T Jy A8 7
K BB HOLT YRR th T8 % & B L5
AR ARRALE LA B D' B 388 5 Xof AR 1E 4 I T 125 1) 5 il T A
SN

AR SCAE A3 R AR s R 8 A e DL e
FRAE 58] ] RS R AR A8 A0 iy B il b, 2 i — A e
SRR R0 5% B R PF Al 5 12: (No Reference
Feature-Point Complexity Metric, NRFPCM) ,
SR B S 0 R o s B D3RR I 5306 (Features
from Accelerated Segment Test, FAST) J7 i 42
BT B8 B bR DB I R AE L DLURRAE 5k
Bl T 5 R 1) s TR) A0 S0 B0 2% i 8% U5 FE B A
TE S AE B AR K /INR 30X 3 MY MG R BE 1 H %
VL5 R I 174 o 88 0 0T LU B O LA 8, Ol i A |
A ADPEMNFE AR AN T IR BCR , e S5 38 58 5 X
AL Y PEREZEAT T 4007

2 R THRAE B AR 69 R AR F ik

TEASCHHE TR HOL E s I R e, A ks
UM o AR AR S DE S B . AR s —
e S K A AR B0 ) s e PG S T ATl R A
RAG R A, 100 32 BVHOE TR PR I 58 5 X H
PARGD AR AR S e T8 Ak, T e B 5 1 18]
B R B VR 2 4075 ok o0 kL 30K S BUR
PR AIE A5 i O M sl 5T A A 5 s TG 5% B 2 D
FCRFAE A5 o PRI A S8 2o 23 A 1 45 52 B0 +
YA e Ak s B H: ) BT P AR R A 1) 2 A A O 32 1
T —Fh IS R s S R VT AL 5%

2.1 BERFHASREIHSN

o T HOE T T R A R &5 b A X
T AR AR 2R K AR 2 A [, 0 2 5 i ) D' B
R L B ' DRSS o 1) P R 0 T % 3 % 4 A A S



5 43

B RS H R RIE U A EOE T BT AL 1181

2, G b AT R R A R AR A R b, T
Dy AR — € F O BEA B A [F] o P15 b 42 R B9 A
A B S oy A Rt 2 BT S ] L ' B 4
I A 7 DU 0 A A e 412 BB 1 ) 52 M A
ASCr s H1E TR R FAST J5 kit
SRR K R AR R R — 1R R O 30 7
PL 3.4 pixel JyfEiep R B 16 DMER S
BEOH 9 ANESRG R AKEEE PO RERE A
R /PR 5 AR 2 E O — 4> FAST $§
i A5 o P71 30 D 8 o 1R 5, mT LA B0 1 4
AIE 2, 3 g AR R DG 4 B PR b i E b X
S, R T 3R B R U AR S8 R LA AL S E bR
PG g FE RIS A, PR e AR SC A H AR X 38R 3
SERRIE A K RBARAE B A2 AR TS O . 28 DL By
B o RE SCREPREAE DF A pR BRL 5 25 [ 52 2% B A4

BRI T
23 A 2% S R A SC e XN
SC=./SCi+SCi, (D

. SC, M SC. 735 F 78 7K V- F 3 BT 1] 19 25
)52 2% B2, SO W 1 7K - 2 B[] RF AIE A5 B9 B
PR

SOy = ax > N
i—1 m
a= 1 1 ) (2)
1+ -
1+10g2 NF(l)max
m

B= 1 , (3)
N
n

1+1log,

A m Fn 4300 T4 AR B bR XA 4T A
FI) BT AL & AR Z 80 Ne (D (NG R T K 5 58
AT CE G A B BB R AE S5 85 N () e ( N
() ) JE AL R AE S5 8 H B 2 108 — 47 (B1D 1R
TE BB o F1 B R IMAUA . 25— 47 (B P iy
TIE 585 B 330 % AT (B WP AR Z B, o 1 B 3T
Lo NpCD)CNp D) A B 8K, Ul B I Ak 5 47 AF 55
ol s A, I IR 205 g R g B AR A I A X3, A
N7 SC A A8 K, Ul B T 4 BG ARR AE o5 A 48 B2
F OGP 4 5 i 5
S I FE PR TC 2 XN .

mxXn
o 1
TC—}ZZPKM%ﬁﬂﬁ,

P.(1)=1—P;(0). €Y)
X H A X3k G S BGh ZF T ALk B,
NG AR BB 1, o & K EH R R 0.8
T BRI HESR 205900 P CD S DB o B {8 BT B AT
(A BB B log, [1/ P, (D], TC ik, A &
B SRIEN 1 2 AU 2, UG T AL 5 1 2 kR =
B WOEEBEXT R T SCAE(E B Rk
N PR BGR 2 i LA R (5)
[V fCxy )=V fCxosy) | <<E,,
[ YCasy) — Yo s yo) | << A, (5)
FE T EG H Ar X3 BORR AR A5 09 Ll |
PLIZARAE 8 Cag o o) R D BUEL 8 4R 38, 41 A% 3
X3 AR B SRS B — A AR R (s y) I
Sobel 7K -l 3 BL5E T 1 55 HH IS A5 14 A B I (.
Y FCao s o) A5 AE ST B A 1) 5 R R s o g
yo ) HRFAE A7 B A R BE D 115 Y f Caes ) R RS
Sl P A A AL O B A 5 o s ) Ry A BB PN
SO E AL BB EE T 1] 5 Ey B 25, Ag BU10%, BRI
HRERMEEART 25 BB m 2% /T 10°,
WUIZ R R Sk . G T vk 0 D B X8 o i A
FRAE 5 A5 B0 AS B AR XSk R 0 T AT 2k 05
2.2 EEMBUEERERBIN
SFAE A5 B T2 B L SR R K 5 A
(301 25 0 R B AR L O TR A TR
80 5 BEFOX LY BE AR B L A5 TP B 42 By
FEAF S B 5 A PR B B0 2 B8 TG k3R
) e S 7 B R AE . T R Y AR A B R
BT PR I 370 2% 33t BT R B o M1 v 1) DX B R R
NG F G R SBCH B2 AR X LR ) el AR
W, B S WA 38 K B3 A 11 A A0 A B T) BeF s 25 5 i
R AE A5 I B R B PR O, AR SO ST R RN G
Vb B 52 2% i R 40 BT 1 I RRAE 0 P11 IR R
TIE ) 25 AR DL
Tofs B 0 % FEE pRVB GC UM

w1 y
GC = Ny - 1g(l) , (6)

e Ne B THEIEMG B Ar X P 42 BRI 9 RRAE
ANE, AE BAR XS B EURRIE 2, OF LUZRFE 20
S RTINS 1 188 = N N o SN ol e & ol N | &
T8 AR AL B 8 AR ALK 3 X3 AR, TE
BEASHE BE LT 8 AN 7 ) (45°,90°, 1357, 180°,



1182 e KEE TR

5 23 &

225°,270°,315°,360°) BBk FEAH, BN 515 2] H A5 X

WP 3X 3 MERERIBREIRME ¢(D, WA (D) .

g(D=

FRIE A B AR 3 206 BE T )5 Bl & & A
A, AT D de B SBORS SR T 34 5z e Jeg B 1XC
K BE A B B AR AR R B . GC A K . 8 B AR 1iE
SV 1 T B A R o 0 Sk 5 A B ) L R A B
SRR AR R AR 5 DO TR B R R 3 ) 5 e
AR . T P S, AT LA GC #E47 13 —fkAb
BT R () frR
| GC|

GCN:m’ (8)
H GCL A GC i KA.
S EEIREEE CCE LN
Ng
oc =L, 9
Ny &

G A7) s i 4 BURRAE 5507 B Ab i 3 X
3 MG I . N Ry BIR B s DX Py 42 R 0 e AE
A%
di)z%lf(—m, (10)
i Pr (D AR i A 35X 3 R B TR AE Y K
1B 5 s (O 2 DUZARRAIE 0 v O 1 6 B 1) 1 3 R 2
{H ; CC WE AR, Ud B T e G A % LG B R, |
o DX SR 6 ¥ BT o 3O B AR ) 5 )
2.3 HIERSEREEESW
ZEA UL B4 W, X NRFPCM EE ATt 3 1
A 4D BT Horhas [R5 4% B2 pR AL SC L
PG % R TC BT T4 BRUZR T ARE S 50 H
I E ARG B, DA R BGh Z A5 8 R 8 G 1 O
P8 B2 52 2% B pR VB GC DN ARRAIE i Ji] L Aefs 8 1L 1Y) 123
AR R R T Y MR A B TR I R 0 8
s Xt L JBE A2 2% BE pR AR CC B I T R AIE ] 6] R 1%
JREERFAE W 2 AR A5 Ol . S T 7 L 45 A A 5
(D (D (8 FO F Y 4 4 R %, F X NRFPCM
DR R R /N WS
NRFPCM=SCX TCX GCy X CC. (11)

3 EBAERL SN

S5 v R FAS [A] 9 T6 2 2% 8 5t B T 31 0

25 (457 + g? (90" 4 g? (135°) + g7 (180°) + g# (225°) + g# (270°) + g? (315°) + g# (360°).

(7

4 A WEBCHE PR AN ) 28 78 Y 2K TR AT T
B IR AT A RE G A, TR S5 15
T—EROCEI MBS RS, RGH R - ]
PR 532 nm WO TR A AL A BOE #F K
SR IR G 4k 59 H AR, JF 6 Falcon HG
IM120CMOS AHBLAE A H2 ik 8 R 4 KR BT
RAFH 7.4 pm, WK 30 frame/s. FAF i F2 20
15 Pentium Dual-Core CPU. 2. 60 GHz £ 4 .
WAE 2G . matlab2008a, WL FNWR ARG NIA 1
Jis . TEMCEAR Eol AR THIHOE . RE T A
[F] O T4 2l 28 F0 A [6] 56 B A7 B 1 AR SR T A
SCHR T NRFPCM Jr i AR 30O T 40 B4R 19
i, TP 25 2R

1 EOE S R R

Fig. 1 Laser active imaging and recognition system
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Tab. 2 Quality assessment of images with different

laser dazzling powers

Parameter b c d e {
SC 0.966 6 0.9272 0.5568 0.4896 0.3114
TC 0.4931 0.3158 0.2343 0.2166 0.1738
GCn 0.7936 0.7655 0.7331 0.7030 0.676 2
CcC 0.9812 0.9547 0.9347 0.9222 0.9127

NRFPCM 0.3711 0.2140 0.0894 0.0688 0.0334
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Fig.3 Assessment curves for different powers
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Tab. 3 Quality assessment results for laser dazzling image

with different spot positions

Parameter b c d e {
SC 0.9657 0.2583 0.7114 0.6596 0.8956
TC 0.5147 0.4890 0.2122 0.3360 0.4928
GCn 0.8045 0.7162 0.3049 0.5960 0.7551
CcC 0.996 6 0.8664 0.6838 0.7534 0.9866

NRFPCM 0.3985 0.0784 0.0315 0.0995 0.3288
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