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Infrared and visual image point set registration based on sensor
parameters and refined CPD algorithm

WANG Peng, GAO Ying-Hui, WANG Ping, QU Zhi-Guo, SHEN Zhen-Kang
(ATR key Lab, National University of Defense Technology, Changsha 410073, China)

Abstract ; In order to realize the FLIR and visual image registration effectively, an automatic registration algorithm based on
sensor parameters and the refined CPD algorithm was proposed. Firstly, geometric rectification based on the attitude angle
and height parameters was carried out to eliminate the rotation and scale discrepancies between the FLIR and visual images.
Then the edges of visual image and rectified infrared image were extracted and a refined CPD algorithm was proposed for
point set registration, the similarity transformation was adopted for fine image registration. Finally, the experiments on real
FLIR data show that the proposed algorithm can realize the registration of infrared and visual images effectively and the reg-
istration precision can be around one pixel.
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Fig.1 The definition of coordinate system and attitude angle
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Fig.2 CPD registration results under different ‘w’ values



174 ahh 5 2K ¥R 31 %

B 2. 1 #R AT, B Y T 1) S 0K 24X
HSH w’ BN, FHI(6) R TESH w’
AR R, AN [R] AL EE S48 w K Xof g A [ | T
YE RN R R BE B IR 4 4 SO $R 53125 i %0 JE AR D
RS AEE A F KRB ERANSE w’,
LERMANESE  w,, RIS, TR SR AR 528
B SRR N I A BB SR
2.2.2 PSO fi{L&i%k

/MG 2. 2.1 F43 Fird B HE N R A TR A AL 42
AR BT RS B (PSO) & 1 J. Kennedy F1 R.
Eberhart F 1995 4£4& th i —Fh g & X 2R/
AR, BE—FETHE R E AR 2, HERET
SR RHAGE ST N AOBFSE . B RA N -

WAE d 4E18 T2 E A m AR W TE R A
HPRLT LR RE X = {2y, 0,00, 00w, b, BB 0 A
BT SET A B B RN 2, (1) = (2, (1) ,2,(1)
g (0))7 58 L ANRL T Y R B R R R R
(1) = (w,; (1) ,0, (1), ""Uid(t))T,/\ﬁ:*&{Eﬂg
Pi(8) = (pa(8) pa (8) o+, pi (0)) ", BEMR I 22 R AR
67 p, (1) = (P (1) 1P (1), ,pa (1)), Hh g e
(1,2, ,m} NIRRT 95, 0 Rk F £
B X T i/ MU TR, E A5 1 o8 BB BRI, X B Y
N EEEMSF. T B3 m PSO BRI PERE,
Y. Shi i1 R. Eberhar F 1998 4E¥ 8144 A 51 A,
BARARIF™

v;(t+1) = X xv,(t) +¢; xrand,;()

X (py(t) —x;(1)) +¢, xrandy () (7)
X (pg(t) -;(t))

x; (0 +1) =x,;(2) +o,(s+1) (8)
Hpj Rk | WTE d 4248 T 5 468
/E%,Q »Co %ﬂﬂﬁlﬂ?,mndy( ) ’randzj( )A&0 1
Z B BEHLEL. % bR UE PSO BEEMSFALTE T B
%, ZREER-ME W2 RMEE; Kk, ZE
BTG R b JO R SR 6 BE i Bk R A K. i,
XS TR ok B CPD S5 B BB E MR 2 1)
AR 8w’ BRI AR — 1 dEm &, 18
2 (6) XL P A U] BRI HVE DAL 1) 365 L B8RRI

&L BT, TR RS S A R CPD ik
BCHERT PSS P E BRI 3 fis

3 XWHEREHSH

RO AIE BT R 5 B A B0, 76 Intel Core2 2. 4
GHz CPU , 3. 0 GbitRAM ) PC #1. | 3% FJ Matlab F11 C

1. Fl R S BOFRTT ELAME R T LT3 00 IE sk
P, TR TR SR R 1K LA T AR 2.
2. A Canny FF3F T2 S RS IE J5 LTSN R #1730
Gl , e ARG LR, BB RS
3. FIFHBCE Y CPD B gk 33 s B e

(1) Bt w5

(2) EHE;

(3) EM iiadb B AR AR AR e T RIS

(4) EM AL RBBIAISE : (a) E LB AT P (b)
M 2B BR SR AR T RIS

(5) HcHmsR gy TRIEVSHL, MR (6) THEEHEN BR%L;

(6) H52X(6) Frfe v U] R B AE by PSO A AL SR 35 1 38
JE BB, X B A B w AT TR

(7) FHESH w;

(8) H B2 FEIE AT IEMEI], Bt R E SR w
AL EM SERGRAG N T RBRISHL.
4. F IR LSRR A AS B R S B P IE S5 LS B R 5 v)
6T R BRI B

B3 Al LSS A s R A R AR A
Fig.3 The flow chart of FLIR and visual image registration

algorithm

RE WAL T A SO IR . BT T P4 L5,
— B TR = BE W BCHE S K, B RS UE R iR
CPD B AFAE RN /2, DATID 8] BF S5 B0 X)W 7 R o A%
FE R A w’ B S B i B ; RS X S
B FHLLANE R S TR BAR #ET TR HESE T, X 55
B ECHETEBEHETT T BUE 17, I X0 B i i [A) &2
FRBEVEAT T UAEA. PSO MRALSEES B BT B A
MUBLEC 20,4 =0.55,¢, =¢, =2. PR MR A
Canny & ¥.
3.1 ERHIERAESE

H /& 3 AT, JR 4G CPD BIEFFE—EMAR,
H TR PN T8 B SR M P F0 H S R A R
‘w’  EIEBE RS A L, ) AR AR 2 T A
R M R AT SEB A E SR v’ M E T
e $E, Nt — 232 CPD Bk M HErERE,
Je& T v A ).
3.2 LB ESE

I SE I BE AT SR IR R, X R [R5 5
ZWIHT N AMERBEAT T BCHESE I, LI A5 SRR
B RGP AR BN — BURM 1B B0 T (X 1 I R AE
RALHMER 5 7] G ER ) 32 PR AR X — 4 1
RARIE) , BT $2 55 vk RE V) S5 A R0t SE BLAF TR fL 4
AE(MEFS SR ERR) R TR SR f T
MELLHNEG B IERT G~ B B UL IE 4. 1 & 4 7] 0L, §i



24 F O B TARES KN B CPD B AL 5] 6 EA S = Bl 175

@ ® ©

B4 HI FRLSNEGIRIERTE A B K (a) FLIR B, (b)
JUAIRIERAAMNER, () W IR E R

Fig.4 The corresponding infrared image after geometric recti-
fication (a)FLIR image, (b) infrared image after geometric rec-
tification, (¢) the visual reference image
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