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of different band images, it is impossible to complete the fast mosaic of full band spectral images under the
condition of low overlap rate. To solve this problem, an adaptive low overlap multispectral image fast mo-
saic algorithm based on phase correlation enhancement is proposed in this paper. Taking the maximum in-
formation entropy channel of spectral image as the reference channel, an image correlation enhancement
segmentation method is designed to cut off the specific step of two adjacent lens spectral images under the
reference channel to improve the overlap rate of spectral images to be matched. The least square method is
introduced to dynamically adjust the number of divisions and the division step length to realize the optimiza-
tion of the relative offset while improving the realization and rationality of the algorithm. Using the princi-
ple of consistent offset of two adjacent sub lens images under different channels, through the positioning
mapping of the displacement of the reference channel, the problem that individual channels cannot be
spliced due to insufficient information is solved, and the splicing efficiency of multispectral images is im-
proved. Experiments show that this method can realize the fast mosaic of 16 channel spectral images with
an overlap rate of no less than 5% , which is superior to Harris, SURF and ORB algorithms in overall mo-
saic quality and time cost.

Key words: phase correlation method ; multispectral image mosaic; low overlap rate; corelation enhance-

ment; least-square method
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Fig.1 Pulse diagram of phase correlation function of image. (a) Correctly match the pulse diagram; (b) Error matching pulse

diagram.

Y X o E N R PR AR O
VAR, A G 06 fE 125 1) A AH OC I 9 B, i Al 2 0
{EL 90, AR A 535 I 154 B 25 B i P15 A
X R R o BOHAE ER B AR RT 5000 iR
B0 PR P HOR S R BRI A S R AR
LG

3 MiaAR A MERGKEEE S L
SRR

3.1 EgEXMEEETSE
FH A 73 B2 Sk Ol 1 15 B R BRI, LA
FHARAE AR 535 HEAT D4 22 3 B R iR 22 . IR



486 W5 Bos

37 &

E VT PC 8 vk, Bt BUR U0 43 Or ik B AL VTR O
T ER R AR B & R 4, B R R 1 S
B, DLHE R RGO . WEHRTE R o, Y1 4 A
UHCH num, W) 532K 0y

C

T hum+1° (5)

TR L DL RGNS R Y55 )5 4
TR S EE R

div=c—il, 1<i<num, (6)

Do 7 B RN 2 B

Cut off two steps 2x1

Cut off several steps ix 1

Sub images to be matched after
Sub images to be matched after  The first segmentation

. The second segmentation
Sub images to be matched after

The several segmentation

K2 EgYI R ER

Fig.2 Schematic diagram of image segmentation

3.2 BERAGEEEEREGHEEE
2.1 mA_RBpHBEIFKL
R KN T R BESS RATAE 2 R T
0 LR VT O 45 SO SR UESS S A i B 1 L 51 A R/
TR A G VT I 2 S AT B0 AIE L 5 B B B
R TIE S 0 AR 0 30 o R 2% 1 - 7 AR/
Al 2 T4 5 8O0 DE T A e R R R B S 0
o=>(yo— V. (7)
Korfoo ol RHiR 2%y, W B, yo b ELAE
39 I G L 4% S5k 37 £ 7 P 490 11 2B B 3 4
AT B AIE L ) FF R0 4 G o 5 28 8 39 43 1 A
(A% ik doe dy, Hofi 8% 4k SHRE /N N -
&= min[ (dz ¥ +(dy ¢ ], (8)
5 it SR 15 2% /N B Oy 5 HE DG PR 48 AR

3.2.2 o4 kBRBE RS K ERF K

PRI 48 0 52 LA Ko N Ry LR AR 4B 43 55 Sk ot i
KR ESRAEES . BT XA K/NNES
OGS FAR S PR o BRI R B 3E N Y4
VE FCSAEE B X0 A [] D 15 % 3h 285 ) 8% 51 43 K
B AN 525K TR DR IE P 42 o £ 1% [ B 4 e Bk
F 3 1 .

FH T A 57 AH DG 1k X EE S R S T 50 % /Y K&
A B 1Y PFEROR O 3 5 I 1R R,
G AEE S M 1/2 40 FF 569153, WY 43 6 KR -

c
ZiZ(num—O—l). ©)

XF Pk R AT AR AL AR OC s Ha . HAE
(I RV A T QL e S 3510 ol 0 I W
7 AH G ik o R B (. A — Ao HAE SE bR is B
SRR TSGR A A
K2, W 5K R T & 40 O JE 58 A AL, ik o
PRI 5 U (I FIE o DU A 9, A T e KU (B A
VLW AR, X DR BC A5 2R 7 A T4 . o LR de K
BT X5 107 1) O A% 122 4F hy e 2 BRI 7% 12, B 5 3L
BRILH .

BEXF b 3A ), P 43 I - G AR AR A AR
KL VT T, 4R Wk vhoeR B R A b g K I (E
max _value, A & 5 & K 6 {H A 22 Ax max _value
DL DA )l W {1 445 5 0 {50 X6 1 A X g 3% S 2R A7
FEft AE N R TE ML & . A i Bl 2 8, LU
R4l 52 B 1o ] 37 55 A &, IO 5 LA 0.0, 0.1 1.
AU B, DR ME 0 38R iy, (ELIN 8] A s 25 Bl
Z BN PRURE AR DG i B R R SR DR E P4
ot A SO S A 0. 1,

N T AR AR A VC BC S5 2R 78 AR 57 AH 5GP 1 5 P
PR b gl A /D e ik A UE [ A N i
Aoy MBI K, TR AE VT A5 R, L
I S AR DG ER PRz . BARPIRANT -

Stepl  WWIUR I 7 KA num = 0, U1 L (1
K¥i=o0.

Step2 num = num + 5,

Step3  Xf G H#EAT Y 73, kUl & — 425
K MEBLRE =i+ 1.

Stepd X & A7 AH A7 AR OC E: IEAE L )
B AR T B KW 10 96 1 Jir A7 D6 (0 0T o7 i % 1

Step5 K i £% 1 Fi % 0 Y 8 B IX 8P O
ATVCRL , O/ B3 i WG X N AW B8 i o Az (Ayo £



54 4

BUASAS S5 AR AR O 1 58 1) 1 O 7 P R 78 R 22 00 R (R D D 4 Bk 487

A on 1O TR TF IR A% i, AT A 0 41X
1 Ax Ay

Step6 AR 4f 4% B & X IRy & R — Bk,
TEFTAS n 4 A Ay v B S5/ 3 2 % i A7 5
P, O B H I 9 i B £ o1y o

Step7 4 i<<num i}, H & Step3, & W P17
Step8.

Step8 PG EIR A B AA7E MR 5, B i 3
BeA AL S T R, B AL+ AYT Y
B/ o R 0 45 SR 5 ml &, B vk U0 40 s R A

iR

t

] Y BT 5 Hinum=0:i=0

Num=num+5 |«

a1 IIAREL, R P 3 UBCT 1 e A %
Step9 A4t Ry 5 O Wl BE L X5 U g I BRI
R IEAT A ISR P . X Step8 i B fE Xt R B
R PR BRI, 24 Ax® + Ay* << e, H X R 2, 0y,
B Sy 75 i ] AR ) f 26 i 7% 8 de L dyy s 75 D) o]
Step2 H. 2 8 31 15 22 1 Bl W B AR VL B 45 21 .
Stepl0 Il T H5c 284l % 12 X R 04T DF 42 .
ARSI TG R R, LR, Ye
WU Ay 1 34 e 38 30 45 4 DT 80 | [R) R 56 HiE T
AT B RE B L
38 Y] 3 SRk AR A B 3 T o

ﬁ

—i+1

;

WG 12T 56
4y, MExig R

R B AL R A
XN i ES By,

v

SIS fifs B
Xof 7 ) B 2% X d5k

v

‘&ﬂ%ﬁﬁ%%#%%%‘

TR K
TR RS

i<num

i

v
W IR BUR 2 B WS BAR
UL BT Bt (nEs &

|

TR S AL s Bt B 5
DX A (s B A Ay

min(Ax*+A)?)<e

SR I D)
IR, {9 e
R R A
|
end

P3NP A B AR A

Fig. 3 Flow chart of adaptive segmentation algorithm

3.3 ZRIEEGHESHELE

2 1 IR 45 0 18 BT 5 15 B A 22 5 0
P 5 X Ak A 3 G PE AT B K 22 00 R AT Rl DL
BB B o 2 8 B D AR R KA S 3
EPSS AV P o N N R RS D W £
I8 12— FCE PR . AL, BRE I BE R R 25 A
S, PR IE A I R R RO . AR i
fr B R R U BOG T, Ry ZE e AT IR iz 5,
AT 45 i B 15 S 0 JFG A% 1 E A W 5, 56
Zm AR BEHE o ORUE A T R 22 R BF R IR

R AR A B — S0, AR 2 3 3l Al A B i Rt
W AT 261 EIMGGE RO 16, 411
R S EE G R AT A2 PR DG IE RS R A
A Az Ay, T H 6 R 38 TE A PERE A 4 B, H
PR RS B, Q S EIMR B B L R Ry it BB

R AR oL B ot BER B 09 AN [R) 2 0 R I R4S
SEREAFTE 2 S B HE IS G PR A A AE I
BEBR. O TAEEMR PR b U A AR, TR B
1Rl A B8 DA BRAEBR 7 AR SCH] A AT 3
2% I AR ) B o AT Al A B & Ab



488 W5 Bos %37 %

Image Al

Image A2

B4 ZHIEEIER ALR A2 BHE R R
Fig.4 Schematic diagram of multispectral image A1 and A2 splicing
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Fig. 6 Mosaic results of spectral images of different murals
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Tab.1 Mosaic results of five groups of mural spectral images

Image Image size/pixel ~ Overlap rate/%  Segmentation times Ax Ay time/s
Al A2 1 363X965 11.4 5 176 110 0.412
B1B2 1 382x997 5 5 77 106 0. 405
ClcC2 1 356998 7.8 10 116 85 0.793
D1 D2 1378X1 000 20.3 10 300 68 0.817
E1E2 1361X947 15.8 5 219 16 0.415
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Tab.2 Comparison of stitching results of different algorithms

Evaluation index

Wavelength Algorithm -
SSIM PSNR RMSE Time/s
Harris 0.814 6 28.2451 9.869 2 1.3254
SIFT 0. 966 2 36.2489 2.3457 1.7425
520 nm FAST-SURF 0.943 2 32.854 1 5.4213 0.9724
BRISK-ORB 0.9154 31.1258 7.2354 0.3915
Ours 0.9878 42.563 2 1.754 2 0.3618
Harris 0.9453 31.254 6 5.426 5 1.4256
SIFT 0.9856 41.2654 1.8634 1.8459
740 nm FAST-SURF 0.9815 40.786 9 2.0458 1.0436
BRISK-ORB 0.952 3 32.8657 5.102 3 0.405 3
Ours 0.990 2 44.882 3 1.452 3 0.3952
Harris 0.808 0 28.453 6 9.6321 1.3865
SIFT 0.956 4 33.2451 3.8524 1.802 3
900 nm FAST-SURF 0.952 1 32.7425 3.2457 1.0050
BRISK-ORB 0.8925 29.2135 8.3343 0.398 7
Ours 0.9724 39.564 2 2.564 2 0.3724
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Tab.3 Comparison of 16-channel splicing results

- Algorithm
Evaluation index -

Harris SIFT FAST-SURF BRISK-ORB Ours
Max 7.439 6 7.5454 7.529 6 7.486 4 7.6254
TE/bit Min 2.2147 2.3527 2.2957 2.2584 2.6012
Mean 6.027 5 6.1754 6.1354 6.100 6 6.254 1
Max 8.863 2 9.6536 9.542 5 9.0115 10.2351
AG Min 1.1452 1.6154 1.496 7 0.2153 1.7387
Mean 4.8455 4.956 2 4.9451 4.8250 5.008 1

Time/s Sum 7.852 9.563 5.867 4.351 3.424
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