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Near-infrared Image Simulation Based on Spectral Correlation Method
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(1 Changguang Satellite Technology Co., Ltd., Changchun 130051, China)
(2 Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun 130033, China)
(3 State Key Laboratory of Information Engineering in Surveying , Mapping and Remote Sensing ,
Wuhan University , Wuhan 430079, China)

Abstract: A near-infrared image simulation method based on spectral correlation is proposed. The remote
sensing image-link model, and spectral correlation between visible multispectral and panchromatic for
satellite sensors were analyzed, and the spectral correlation coefficient was calculated. Thus the
simulation near-infrared image was generated based on the spectral correlation coefficient. In order to
improve the speed of near-infrared image generation, the SIFT algorithm based on GPU was used. The
proposed method utilized the data of Jilinmr1A optical sensor to generate the simulation near-infrared
images. The computation time of individual image was better than 3 s, and the simulation image had
better effects for synthesis of true color image and removal of cloud and haze.

Key words: Remote sensing image; Near-infrared image simulation; Spectral correlation; SIFT algorithm
based on GPU; Synthesis of true color image; Removal of cloud and haze

OCIS Codes: 100.1160; 100.2960; 110.3080; 280.4778

[1-3]

(No. 2016 YFB0502602)

(1989—), , , . Email : wuhongyu@ whu.edu.cn
(1983—), . . N . Email : baiy776(@163.com
:2017-09-13; :2018-01-10

http . // www. photon .ac.cn

0410001—1



[4-6]

MODTRAN

’

b

Worldview-1

»R ()

G

’

o, [e] MIVIS ,
SPOT-HRV XS1,XS2,XS3 ,
12%,0.7%  3.1%. Lol
., TM 1.2.3.4.5.7
[10]

(Modulation Transfer Function, MTF) , Worldview-1

[12] . ’
RGB s
[13:15] 1.
1
Fig.1 Remote sensing image-link model
) D)
TEAd
@(A):4F2L(A>T(> (1)
,F s L () 2 To

aZJQQ%%Qﬁa@ (2)
sLine wh . C
. . DN
DN=S.XG (3)

DN/e".
0410001—2



TTo (}
k=

 dheF?

2.1

G(500~600 nm) .B(400~500 nm),

DN C16)

»DNp
(4,

7AR>\ ’ARe \AGS ?AGe \A Rs ’ARe

RGB

A2
DN =7, A,k j RGOLGOAdA
Al

RGB ,

400~800 nm,
(700~800 nm) ,

DN, =DNj; + DNy, + DNy + DNug

.DNy . DNy , DNy RGB

) "ARe

DNg =1, Aqk J ) Ry Lr(A)AdA
ARs
, AGe

DN = Ak [ Re GO LR
AGs
, ABe

DNy =1, Adk J Ry LgA)Aada
ABs

RGB DNy

DNy =1, Ak j”“‘RRmLR(A)adx

ARs
"A

DN =1, Ak J “ReGOLeGOAA

Ac

ABe
DNy =1, Ak j "Ry GOLs(OAdA

ABs

’

’ AR QG AR
ARe
_ DNy - L A ap ) J‘AR,\-RP<A YA dA
ar " DNg  furAuu JARL,RR(A i
AGe
_DNe _ twrAw L(; Ry QA2
ac DNg  fincAau Jzu RoCada

DNy Linp A gp

ap = — .

DNy fwsAam

sAm  RGB

’ ’

0410001—3

€Y)

R({600~700 nm) .

(5

(6)

D

(8



DN/NIR:DNP_Q’BDNB_Q’GDNG_QRDNR 9

(8, , RGB
2.2
RGB
, 2.
N CCD
' 2
’ Fig.2 Flow chart of simulation near-infrared
s image generation
, (Scale-Invariant Feature Transform,
SIFT) . , (Graphics
Processing Units,GPU)  SIFT ,

. . b

w
>

b

. A TDI-CCD ,
(450~800 nm) , R(450~550 nm) ,G(500~600 nm) ,B(620~700 nm) .
RGB 700~800 nm

Fig.3 Contrast of simulation near-infrared and multispectral images

0410001—4



A 527MB, 98 MB, GPU

SIFT ’ 3 s, CPU
6 min,
3.2
RGB ) )
3.2.1
RGB . b b
) . . , RGB
, 4.5, 0.37 .0.23 , 0.4
4

Fig.4 Contrast of town multispectral synthesis images

-
o]

Fig.5 Contrast of mountain multispectral synthesis images

4 , 4(a) RGB s ,
;4 (b , s

’ s N N ’

H 4 (C) ’

0410001—5



’ 5(C) ’

4(a).(c) 5(a).(c) . . ) 1
2, s

1 4(a) (c¢)
Table 1 Evaluation of green band of Fig.4 (a) and (c)

Evaluatingindicator
Imagenumber —
Definition Edge Energy  Entropy
(a) 18.525 250 7.333 058 5.921 780
() 25.729 819  14.245 929 6.372 679

2 5(a) (¢)
Table 2 Evaluation of green band of Fig.5 (a) and (c)

Evaluatingindicator
Imagenumber —
Definition Edge Energy  Entropy
(a) 14.225 420 4.406 054 5.612 534
(e) 21.905 290 8.699 796 6.096 145

7

Fig.7 Effect images for removal of cloud and haze
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Table 3 Quantitative analysis results of the effect images for removal of cloud and haze

Evaluatingindicator
Imagenumber Band —
Definition  Edgeenergy Entropy Colorcast
Blue 13.399 21 3.763 652 6.359 472
(a) Green 10.726 76 2.647 706 6.255 492 0.128 967
Red 9.967 859 2.508 149 6.265 398
Blue 26.528 79 14.877 1 6.318 953
(b) Green 25.197 19 16.723 4 6.170 47 0.033 253
Red 31.880 51 26.023 43 6.284 952
Blue 27.909 51 22.292 09 6.230 473
(c) Green 27.515 64 17.466 7 6.417 61 0.080 751
Red 28.810 51 28.859 33 6.351 275
s s
s s s
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