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Image processing strategy based on saliency detection for artificial vision
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Abstract: Objective To effectively solve the problem of limited visual information obtained by prosthetic implant users by
introducing the appropriate image processing strategy into the visual information processing module of the prosthesis device
for optimizing the low-resolution artificial vision information. Methods Based on the saliency detection algorithm
(luminance contrast) of global luminance contrast features, a strategy of artificial visual information optimization for retinal
prosthesis was proposed by combining color space conversion and visual attention simulation processing model. Two
benchmark databases were used to evaluate the result of image processing. Meanwhile, the simulation of images of the
frequently used objects for the blind people which were determined by epidemiological investigation was carried out.
Results The evaluation results verified the superiority of the proposed strategy over original luminance contrast algorithm in
extracting image foreground. The simulated result verified the feasibility of the proposed strategy in artificial vision.

Conclusion The proposed strategy is helpful for retinal prosthetic implant users to better accomplish the basic visual tasks

such as object recognition in daily life.

Keywords: retinal prosthesis; artificial vision information processing; image saliency detection

=
i

FERL IR 0 B LA DA 2 AR B B

[ Y75 H #7)2019-06-11

[BE£ DB JEK HAREH4 (61806123, 41871325, 41506213) ; Lk
T AERHE A IR (16YF1415700) ; 1G5 4R PR
Y BRI (22Z2ZHY 15001)

(Ve ) £, B Fse A, PR, B2 05807 14 T H R LIS e
Kepy B2 S AL B, E-mail: wangjing@shou.edu.cn

(BEEE Vik  EBFoe A, 22, B0 05 1 < 15 S8 ik
A, E-mail: y-zhang@shou.edu.cn

7L R TR B, 2R A A o TE A A8 TR B 2 iR T
FBeo T8 AR A X A A iR A AU
DR Y ) A2 457, A SEIA e h e B L, ik B
T Jir i M 2 A R 7L P R IO B8, 3% 72 P i A A
A RIAT 7kt o H A, MR A T A ] Y
Argus@ T BB R 289k 56 [ 5 2 i W B 4
Jry RN 24 it A8 B SRy e R 1 TR R, ik 276 A
NG B BB SR i A0 ) O R AR S AR R
FUR R AR BTHOCR A A A R Bl o R AR B AL
FHURSE R [B1 45 B A Ay %o v 1 P TR B8 X i T 4K



- 1278 -

] 22

2L U

TR %36%

B A 356 27 R D) 1) A L 0 TR e e e 9 R
il 22 % R DK ol 2 0 A E A B B, A B A 42 R
S AT FRIE, 6 A8 A A LT, DA S AR
WUIREEE R, SR, 32 B H BTAAE R 45 Fh AR 5 R
ALAE AR B B BRI, DL K FRL B B 5 AR A B A
02 2% W IS5 R SRR B RE I AE BB B R K 1 —
BT, A0 RS AR A JT £ AR 1) 0 i sz LA IR R AR
() 53 B A PR A0 A0 B 91 P L A R ) S 40 A A TR
BE/INI T 2 38 5 B S A L AR R TSR 5
KPR B = SRR A, SR — T il B OB
BRI 53 BE R A B8 B AZ o DT FEAIR 43 F 3 0 i J%
Z RN TAGENE BLAAE T, 1 A A /Y B 8
155 T oK, 3l 2t — 2 i G AL 3, SR IBOT IR AL 2
IOl B R G B A R BUELT IG5 T 2
K IAE B, © 2R h R R RS B AR AT 5% v ) — A
HEITIH

Wang 2547 2016 4E£1 % A T AL SEA)7 B —Fh
BT 0 M SRR Py AR B R R AL T I
PEAG S 56 45 SR R W Bk T LA RO s g R
i E ARG Bk BT MRS B SE R R AR FNAR
ARIR] A, 2017 4F Li 4524 1 T Lab 25 8] SRR Y
4 Ry W B RN B AR I LA 25 A R 2
F BT N T AL, I 09 IR = P 8 0 LS 56
AL TR R (A M . Guo 25197 2018 AR Hi —
Fofr R FH P05 (B A AR AL R 515 B R B SR T

T YR (5 BLSE G 38 1 R S AR G i R
P IZEE R P AT E . A XN T SE(E BALPE, H
BUBFFE 3 T — & & PEAS I SRk 42 1 T AR A9 T
WAL IR TEVE , 7e 48 O3 558 S8R Ty T HAT —
SE R ATAT M . 5 AR B9 RL 5L A B E , AR
— SRS & %52 B MU AT 4 1.2424, &
X0, B ) LA Z0H i 500 22 700 74, M 4H AL 1Y
e 8 R T L A M DAY okt IR A S0 R A R A S
TR T X ORISR . ST, A S LRt
FEfifp e R ) LA, T A PRS0 4 JR 58 JEE X LG B
REAE, 45 A A (02 )T 958 B 22 SRRk, 32 11
BT A RS 28 S R E PERS DAL AL AL B o )
I, 33 25 T e H AR PR o5 i 8 (4 5 A
R, o — 2D B v P b B AR BRI SCR

AREMG P RGB YUV F1HIS 3% 3 F i 7 (1 B
a8, 43 6 BRI T AR B . R Bt 2 () AR 4
J& , AT AR R £ R AT IR BE AR AL B, 1) i
G LC A 3R B E R, b E, it —
Fofr [ 38 o 398 5 SR W R Sk LB 3 R T ELAR R DU
R B E L BLE E I YUV B2 B HSTRLE
F I Gray. TEAFAET 3T EATE 7800, 142 5
Ay R, &E AT IR R AR, IF B 05 AR
IR IRZ o B 1A AR B =

W T

b. Sl

a o YUVE] e hiEl (YUV) g Ef&E] (YUV)

4 HSIE  fhiEl (HS) bigEE MHSD

1.1 Btz a ik
YUV B 6,55 [a] F 25 )5 (Y) F 40, B (U, V) Sk FE R

m

i B2 (Gray)

j-EE (Yuv)

FEHRE LE

L REE HID
1 EFRIELCHEIR AR R R EE
Fig.1 Schematic diagram of image processing strategy based on original luminance contrast
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Fig.2 Procedure of visual attention simulation processing (take HSI color space for example)
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Fig.3 Saliency map comparison
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Fig.4 Performance comparison
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