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Abstract: With prominent advantages of rotation and scaling invariance and decreasing redundant information,
etc., the features of human retina provides novel approaches for optical imaging and applications. The issue on the
relationship among large filed of view, high resolution, real-time ability is well solved by the use of retina-like
imaging mechanism. The retina-like imaging systems are widely used in the fields such as visual navigation,
recognition and tracking, biomedical engineering. Meanwhile, the systems become small, efficiency and
intelligent due to the fast development of semiconductor processing and computer processing techniques. The
implementations of retina-like systems were compared, and the merit and demerit were summarized in the paper.
Some typical practical applications were taken as example for presenting current research status. Opportunities
and challenges were discussed for studying bio-inspired retina-like imaging further.

Key words: bio-inspired retina-like;  variant resolution;  non-uniform samplinging;  log-polar mapping

Wks B EA: 2020-03-05;  1&1T HEB: 2020-04-07
ELWH: HR AR 4S (61871031, 61875012, 61905014); IERI5EFE AR 4INILS: (2019-JCIQ-1I-273); LET 1T H 4k Bl
4> (4182058); M RRHL BIFH 4 (SAST2017-083); T+ /5 EFRAS i IR I H (20190097)
YEZ I (1984-), 53, BIBFSE 01, THAAE R0, T4, 2N GEOFAEGE . =ZERUS5 HIYBFE TAE . Email: caojie@bit.edu.cn
BIRAEEBAE (1968-), Lo, 2%, 1AL S0, 11, 2SR BEOEIRI . K52 i 544377 H 9358 T4, Email: ghao@bit.edu.cn

20201026-1



ISk A2

% 8 4 www.irla.cn % 49 %
0 531 B Zeo Hoh, BET R T DU iR UL R R AL AR B —

IR 7 2 24 R 20 Sl W 345 A1 AR B B0 T B IR G
Z—, ARIRERW, AR N AR AR B A AR
SRR Z —, RO A B 1 80% LI B[R,
Wt X F AR 5 22 sh WL E AR DL IR ABIE ST, &
BEAN T 30 99 1) WL A P D8y SR BB A% Gt L PO B4R 11t 1
BRI o iR AR RS A HR B A R S A
[5] JE J1HE S I A e S, A TR 0 T AR R
FI b AW S, R 92 R P A 2 B 0, EL G /R
TR STt BA IR 5 8 U i o 1 s
FEECA: B Sk 0 BAT A B AL SE RE g, EL Sk B
) R, BERF MR R, MU, JF % T BA Ok
S R ) A AASC 5 ) P T MR A o 0B B e, TP R T
HAT 12 Sl B RIS [0 i) L1 T AR AR 458, )2 B
THETE D d T W, O A1 O A 2 i
BIP S Z—, AR 2O i T B A A,

HRAH H R b iR oE R ¢, HC 8 3% DR 7 T AL
R AR S ' 200 R A i A AL ) s S B G R
TG AL, X b A A L 15 L R 3R B R A A R 20
P, BRI HR AR ¢ r g 111 DX 53 g, 1 71 T X
I3 BEAAR, PRI AT A T X SRR 37 S DX I 3 I 4
A, SR A TR B35, DT R 46 3 TR e o ik
— IR SE S B, WA 5 R B 2 A7 S AR X A A
PR (log-polar) MRS Y 5 25 , AT A 490 IO € S5 BRLATC e
SRS . L ERRER I, 5 AR R0 R 150 H]
TRIE XA oy e SEmHE A B ORI,
PR, fERLE AT B RE MR | A2 BT S U AT
)3z B R

SCEE B AR I8  TE [ A M7 R 5 85 4
ARBYWFFE S B, S5 D7 AR P [ R 5% 4 52 B D7
V5, W R A SR 1) R A K R SR a3, S i A\
HR AL P J J PR B AR TR A BT FEAR LS5 S 1 4

1 A NERMM AR B &S B 77 %

5 AR A P R AR B0 45 P T - (1) SR T T, 5
BT L)AL 00 5 0 1 78 2 A g, BRI e o 0 g
B AR Br; (2) HLEETT 1T, 72 (1) BYHEAG L, JE A
AT BN 5 R B0 RO AR AR KBRS o HRE SR, 5 05 A
IR AR 0 I e 15 5 BT v 4 3 D P L R L DlesE =

MR R, SR 5 R I8 Y 0% B3 10k e At S 0T 508 A s 1]
B, Ay B BT . BUAAR A, B
FE TR, S8 O TAbBEZRAE )7 . — Ll
it FPGAP ™ s bl R DR A vk A L8 T
BT HM . F T X F R e Sk
(&5 s A s (et AT Ak, iR R —
R XIS I e 23 B AR, DTS A 3 B L1 H
o FL O AT LURR 8 = sh g itk — Ak, B
i A1 % 3l KO IR B R AR AR 2 38 ik CCD B}
CMOS EIG AL AR 2 AR A1 T2, i 4n: 1990 4F,
B R AT K 2 Giulio Sandini® A™, B F CCD
INTH A, BT 2050 B 053 A3 1 O AR A 0 i
RIS o A5 Z AL 182142 Bl L 37 15 0 SR 2 M3 o, 1%
FR/NHEE AR, W 1(a) BTN fREEAMNEA
15 30 B3, B:3F 64 4, BE 1920 MER &M, IR KK
/N 30 pum ZE TR R F 412 pm, Hh e V1K S I R
AR, FHF 3R AN e ke [T X35 A /N 1 TG 32 B B 1 Bk s
35102 ME%E, RoF 11 mmx11 mm, 5 CCD T. 24
LAz, CMOS 785U A7 it b n] Pt o g, B8 A TR
LN HRAL P BB B AR I, BN 75 ) 5 i b 328 S B0
iz, BLAL S5 R AN 1B 1(b) BT s, R RS BR 0 - ot
(IMEC) i & ) {55 N IR G AL AR 1), 36T 0.7 pm 1Y
CMOS T. 2., %It RoF 14 pum, B3 7 8 013 ME %,
Y 7 168(56 3, FEIR 128) MG E 8 TR0 46 b7
AR ZE, e A B 55 AR R 845 A, (R IR R
Sf 8.1 mm. ZJF3ET 0.35 um CMOS HI T.T. 75, 23
TAE ARSI 110 35, B35 252 4, 3527 720 MR XK,
e MIX 3 5 773 MR R, AL IERES B3k 33 493 4>
BER, BINIE R RN G RN IMEE RN 17,
AL A R 5o ME R RSFHE R 1100, B4
%28 RSF A 7.0 mmU'® b BT R 2 T e # 45
NS S T PN O R I R 5 A TR,
K 1(c) firs, oG ] F 10.226 mm, 4ICR S 14 pmx
14 pm, UE W T AT DU R0 bR BRI B 7 A i
e o Sy e S = SN | S s Sy ey d e
5[] L, AL AT A3 A 37 4 B 4] S R N TR R 0 A
Jay, 25 DN 287 55 22 2R AR R ROSE, DL & g
FIFH R,

T2 B LG T 3 R PR M T, 3 AR A5 3

202010262



s Gk A2

www.irla.cn

% 49 A

(a) CCD (c) CMOS
1 #sha X0 ARV B P 41 ikt

Fig.1 Passive bio-inspired retina-like image sensor
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Tab.1 Comparison of implementation
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Fig.2 Comparison between traditional and bio-inspired retina-like image
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Fig.3 Target seeking based on space variant resolution
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Fig.5 Improved bio-inspired retina-like structure and imaging
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Fig.6 Bio-inspired retina-like sensor based on non-uniform lens array
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