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Abstract: The spatial modulation full polarization computing imaging can obtain both visible and infrared

channel images synchronously. However, due to the limitation of the detector, the spatial resolution of the two

channels is inconsistent, which brings inconvenience to the following image fusion and target detection proc-

ess. A spatial modulation computing imaging super-resolution method via scene feature transfer learning is

proposed. Firstly, the scene feature transfer model is constructed. The model is based on the analysis of the

spatial modulation computing imaging characteristics of different source images in the same scene. Secondly,

the convolutional neural networks (CNN) structure of scene transfer is improved and the rectified linear unit
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activation function is selected. At the same time, the spatial resolution consistency constraint is added. Then,

the optimal spectral transfer response learning strategy is designed and added to the super-resolution network

as the front-end input. Finally, the parameters of spectral transfer response optimization and full polarization

super-resolution reconstruction are learned together to obtain the high-resolution polarization image. Some su-

per-resolution experiments with scale factors 2 and 3 are carried out using simulation data and system data of

the actual imaging system. The experiments result is evaluated by multiple indicators with three aspects such as

subjective visual effect, objective quantitative index and polarization parameter analysis results. In the visual

effect, the method can keep the object contour and suppress the noise interference. On the 16 objective index

data, the method obtains 10 better, 3 equal and 3 lower results compared with the others. The results verify the

effectiveness of the method and also provide data support for calibration correction of imaging system.
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Sparse!*®! 25.45 1.13 0.79 0.053  0.96
SRCNNE7 26.78 0.96 0.81 0049 0.94

Z 'S 27.01 0.94 081  0.051 0.96

. MR R IRr Ed.

®2 FEFEX S BRITFNER

VRIS PSNR/dB RMSE SSIM  SAM cC

Bicubic 26.87 1.03 0.81 0.050  0.95
Sparse!*®! 26.35 1.01 0.83 0.051  0.96
SRCNNI2"! 27.02 0.94 0.87 0.048  0.97

AL 27.03 0.91 091 0047 097

TE. HUAFRR R TR EE.

4.3 EARIESLE

Sy A [) R 37 H s 2R I R 5 Ak B L
23 () 8 ) B0 4 O I 1153 015 2R 58 14 1A% 2 1) o B
KA. TN 2 0482 048 AT WG IR
Il 640x512 YRIIELL MR,k R E, 751
KR R G I Ko HER MG DL B AR S ) 43 B B4R
SRIGXT LR(1 024x1 024 il 320x256)E14E47T SR,
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5IPRRAER) HR EURBEAT PN, O I i i 1135
AR FRGEY SR AR RE AL SIS % MR G e AL IE
R’ft=%.

HIEF 4.2 719 B SC R 45 3R] DL T, 578 UR K]
HHEATEEAMLL, £ S kAT SR EEREGEIHG
HESCER. Wi, N TR RIR RS, AT
it VR EAT SR SZE, DU A 4 i IR A AT 25
PEATXE PN, 189 TR o B GERAR Y B K o) Bt
AREMR G A SC SR MR, I 0 AT 4 i 4 A7
Ry R,

a. 2GR b. RELR

c. R4HR

K9 Z% SR

ARG REMNEIE N RAW ¥ 20, 540 BMP A%
KA SR, E 9a FiR, PUE T I 45
RIS . BRSO, 76 2 5 SR
TR LSRR T A DRSNS R SR A
) LR EHEA B RKeE.

S PR AR R G i e 28 R T 4 D
RS At—LRUEAR ik, HE 9 BsLg it
1T mIRAT, T UAEATES AT, g5 R
10 fiw, B HEGH TS s micER MU
RIfpTas . nTLE S, BE5E 9 iR SR 4558 L
S — B, A A AR AT 4 SR A AR U T
T R GG B 4

X 2 55 5 43 P (system HR, SHR)FI SR 1
() 4 i P FFE AT 45 SR R F JC S 25 VEAN 8 s 119 355 A
5 L RO R S AT AN, A5 NEE 3 FR.
ATLLVE ), 7EXT ELEE S AR L, SR 25 3 BAIK T &R
SR bR, (HAE I R A S BB bR L, SR 4553
ARG IR 2 R — 3K
4.4 SR A& SLIE

WEE 1.3 APk, 7ESChR SR gE R b,

b. R4 UK

c. SR iR EH
F 10 & miRfgir s R

d. SRU A

=3 ZREBNITESEIENER
i U K Q
SHR SR SHR SR  SHR SR
THMTEE 0.37 039 024 024 021 0.21
E¥sRE] 625 625 647 672 662 661
XTHCBE 2177 2175 29.95 29.94 2524 2523

T MRS R AL AR s

WAFOL T R T 286 T 2 05 UG R AE DR & 280
FRBIRGRE, T ExS R TRl G 8. AScny B
B 22— S Ay 7 ] 3 o) 78 4 Al R A5 2R e i 6 H
bl & JEAT 20 M PR P 1% SR. 7R RAT I B B B
XL MR BR AT 2 £ SR H, RFHEAT
T (il 8 e A E b Rl 45 SR 50 IE AR SC
TIERARE. LAMmHREMR SR RlE SR ¢
AT i X MM A 2617, SR Bl 45 R an &l 11
Ji7R.

Rt

b. BRI RS

d. RGBRi&

c. IHSFl &
B 11 SR @l &45 %
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%33 %

B 11 i F AR S AL B T8 e s D2 R ) 2
Wi B 11a ATLIAR W, ZEAMmdRTE A2 SR
F; ANEE 11b~& 11d 7T LA i, 7258 % H i [
IR LA R 2 O, R st e, 5ot
P BIVE T, BB Ae il PR L, PSR BE 73 A 3
nEs), P 4EA0 . BEIE > RIS H RS .

Hi SR BR85S R4 HR BIERIERHCR . G
45 SRR 2 D 41 e BT 10 2 WL DA i B B840 T LU
R 7 53T % 07 05 v LAA 8ot kot 5 iR R 4t
(1 Pl 45 2 1) e 3 R 5 ) B AR 4 572 6 45 2R m] L
P, AR B AR A 23 18] 3 -5 4 i i B 4 o
[ B BLE AT SR, A LA LB AP O RCR. x4 iE
X S B O IR 9 TS PR R G R SR AT S TR SR G
EHFAAEESH L.

5 % &

B xR ) L B AR I S e e AR AR
GERYHS AL, AN SCHR 5 T Y R ik aE B o~ 1 28
[ 1) L35 R SR Tk, T LA i R TR ZL b
i I 64 25 1) 3 3o S g SRR AT R A AR
TE 23 8] 73 H 28— BP9 00 2 5 Fe LG T 7% i
2, FFPEDN SR M4 AR S A 2] SR 4%, 521k
ik SR EH S HIK S, 4T HR fdik KR, @
5 ELSC I MR GERE IR S, A B i i A A 3
PSR RGN SR E R e B, H AL
RCR N W S AR AR IAIE T AR SCO7 1 A R

SRIRAS SCTT T5 RE S WU B4 1) 73 Bk A0 B2 T3
R, FURLE S IR AR R G TR T, AL B G
LRI R G K, AR LA B 2 Ak 21105 X 47 4 B
PGP B, A, Kt — AP il o ) 981 o 3455
AR R SE I AR AL BIAR V., WSl A . HR 9
2 ) 9 o) 28 2 i 41 53 A AR AR 07 7 5K 4
PESCRE. AR SCO7 36 T4 8 i 4R B A5 H A 200
SR RA
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