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Research on panoramic stitching in laser active imaging

MA Xue-song,ZHANG Hai-yang, HAN Lei,ZHAO Chang-ming, YANG Su-hui
(School of Optoelectronics, Beijing Institute of Technology, Beijingl00081 , China)

Abstract; Laser active imaging combines laser technology, range-gated technology, weak target imaging technology

and so on. Because of its high resolution, strong anti-interference ability and the ability to generate three - dimensional

image, it is widely used in various areas of detection. But in this way,the image$ field of view is usually small ,which

is not conducive to global observation and analysis. A panoramic stitching method based on the improved SURF algo-

rithm is proposed,and it can quickly match target features of adjacent scenes. The efficiency of this approach and stite-

hing effect are tested through the experiments. The results show that this method can increase the visible range and im-

prove comprehensive ability of observation and analysis, which lays a theoretical and experimental foundation for high-

speed real-time large field of view observation.

Key words: active detection;image processing;feature recognition; panoramic stitching

1 5]

R PHERAE BUR AL PR i 2 AR Z
— B AT ABRAN ORI B A i N
AFI T4 R LSRR B , DR R4 ™32 1o P 1 R U030
S TR SRR A I U 4 AL i A sk, H AT
TRZ J5 Al AT A e DR A Szeliski BTz 3l 1Y
J71: Peleg Fil Herman [ £ 5 4% 5% ( Manifold-Pro-

il

jection) PR, Kyung Ho fYSEREDCALTEE , LI L
X B B N R B B DI PP R AR R K A
R L%, B THEE XA KERRETERT,
I HEORENR B E ™, B LIFESEBR R A7 7E
—SUE IR, Sy TR DL B EE T AR DR T
R BB BE R IR A A R A 6 — SR A
Hough 75 4 (1 K% Wie i 77 3=, Harris 1 Stephens

EHE BN DEM(1989 - ) 5 A+, =R G Ab B R 2 M BB /04 o E-mail 12120120697 @ bit. edu. cn
WIAEE ST (1981 - ) 55 YR , =B 5T ok A O LA SOROEERM B R o E-mail : ocean@ bit. edu. en

s B HA:2014-12-26 ;1&1T H #5 :2015-01-13



978 5 RS AN

45 %

4 Harris £ K600 55 71, R R 728 45 fiE 728 48 DC g
(SIFT) 3l I 48 B A in 3 45 48 5 1iE
(SURF) B3, 3 JUA B8 1 0 A2 1 A i T A5 10 1
FRAEFEATUCHEC , DT 58 B PR

ASCER T — PPl ) 347 SURF 5303k | il i
IHATIE EAE S SR B T m AL B TTAL
FWEM o X — Bk T SURF Sk iy o B2 ik
7 R S AL B A B R . IF HASSOR SURF &
BB T 3D SR O B B, Sk T AT
bk
2 SURF &%RE

SURF B39 () 55 — 25, o 02 FLAZ O 1) J2 1
Hessian Ji [, 25 € —PNEMR T LS X = (x,y)
NS X FEREE o | Hessian 2[R .

L.(X,0) L,(X,0)

HX,o) =
L,(X,0) L,(X,0)

(1)

2
Hip, L (X,0) £ Gaussian — 5 i § 5L jﬁgw)
X

FER X AEET, R = A n R RN A 7 b
SIS

SURF B3k ib 2 Kb T K¢ 145 Ak 2 A FR 43 5]
1B X R Hessian i i B, R 235 =0m
WL RIR] . TR TR R R G IR g, BT
PAFE g R 2 [ B, v DUR S TR 9 BR 4 238
FEE T, BUR K /NN T A8 | Gaussian £ U8
AR

JRUBE 253 [] F AN [R) A 24 G, 55— 2 A e /N RUBE
9 R A 2EEZ G, T —4L i B/ = 3 R 5

RIEHR o = 1.6 = 1.2 @ FUEMA IR
T2 x 12 BRI R R E N o = 3.2 =
1250 G FUR AR R A 24 x 24 L R
2 ) 4 1AL R EE 1 R

[ [

ERER

‘ 27

Octaves

I 15 I 27 39 |51|

x9 | 15 !21 |27|

f t t
1 2 4 8
Scale

Bl 1 =AAFHN & IR S R s 2 E
Fig. 1 Graphical representation of the filter

side lengths for three different octaves

T AP 3 22 2 RO 2 (18 e Js AL =
ez b fx,y, ot PR BTN G R TR AL AR A,
x,y RS, s RERRE, 7E15BIRAE A,
o 2 AR A I Y5 R A T RS B, 2
3| Brown 4 H 177351, R B BRI b Y
Hessian sRELIVRFIEE H(x,y,0) TR ERIT, 45
%ﬂ‘j:

H 1 +9H
MM:H+%?+7 %; (2)
MRS A(EN O I AR BHEN B & = (x,y,

o) RA(2) %A o 2 X SRR 2= A R 22 47
I, Y 2 KT 0.5 B AR HH 45 R LA B — UGt
T LM MEIZE, B3« ME/NF 0.5 84 2218
UOBE o B ECA 1 o
*H™' oH

aax2 ?976 (3)

TE4ER A Haar /)N 338 — i /NGB
AL 1) Haar /NI R B SE T, ITTTHIEE L0 28R e 1 32
7 W AT F A 0 e LA A A i R 1%
[ 4780 o5 AR - [ o 19 B, gl AT A 58 B R TR AR
] R AIE S DEE
3 SURF EifHIsi#

SR SURF B3R AERAAE DT FC 38 75 o B A A AS
BRI W T T box filter FNFR A3 IR R &
TR ARSI IR AR SE A AR b, ORI i
AN . IUAE 32452 Y OpenSURF H: DG L 7 i
IR T 7 2 1 I [ 75 2278 800 ms DA B % T3
AR Z 20 RV FP R TR A RN . L
T 2 SURF S5, 70 P B8ORS ¥ B2 1) [] i 2
BRRE,

B b — % ik, SURF 55 3% i 72 40 & 2
JiN o

X = -

A1 AHRE 1
B EIR Pl

AR 1 2%
Jotinw g
]

mor | | v || ey [ e ]
B2 fegeity SURF PR ik mif
Fig. 2 The flowchart of traditional SURF algorithm in stitching
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Fig. 3 The flowchart of parallel SURF algorithm in stitching
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Tab. 1 The data of SURF before optimising

No. Gaussian scale time/ms Match point
1 0. 0001 568.7 50
2 0. 00005 940.7 119
3 0. 00001 2441.3 323
4 0. 000005 3256. 1 383
5 0. 000001 4158.9 433
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Tab. 2 The Data of SURF after Optimising

No. Gaussian scale time/ms Match point
1 0. 0001 145.5 58
2 0. 00005 198.0 143
3 0. 00001 438.9 336
4 0. 000005 565.2 384
5 0. 000001 719. 4 460
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Tab. 2 The data of SURF after optimising v. s Accord. Net

No. B | Accord. Net | AE Accord

Bt ]/ ms Bt ]/ ms VE Fie VE Fie %k
1 187.2 608. 4 87 85
2 188.2 618.6 89 83
3 174.6 665.2 84 82
4 185.4 565.2 87 68
5 187.2 625.0 81 84
SEH 184.5 616.5 86 80
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Fig. 7 Stitching result of the distance
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