% 43% % 2 # & F # K Vol.43 No.2

20234 6 F OPTOELECTRONIC TECHNOLOGY Jun. 2023
D e moean ( DOI:10.19453/j.cnki.1005-488x.2023.02.009
YRR Sk H Y

— Rl T NARBERL 5 A 3G WA O TSR % S 5 ik

(1. B ReF Ul TR S A k24 Be , L 200444 ;2. iR 2% Ol 0198 597 & o, 1 200444)

B ENABRAREZANAZENAL , EARUACLEN T A AR 00ty KA, #H
—HETARBRAEAEN N PO EARERELE BREEERT R, THEREH, SWE
H2HBWEMLEMLTEER PO R, A%kl 12.257, #4515 # ot 40 L % % 12.532MHz, % #r
MBELEENRERBFELENSISY , AR MBE MR T HELALE R AHMEHT HFEELRWE
WEN AR - AE TR LANET L HE R E N ER.

KER: ARER; BN HEN; HRER

mESES: TNIIL73  XEREB: A XEHS: 1005-488X(2023)02-0160-06

An Adaptive Foveal Image Transmission Algorithm Based on
Human Eye Gaze Point
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Abstract: With the development of display devices towards high resolution and high refresh rate,
the amount of video image data was increasing exponentially, which brought challenges to the band-
width resources of the display system. From the perspective of human visual system, combining the
change of the gaze point position and the sampling characteristics of the human eye foveal, an adaptive
foveal image transmission algorithm based on human eye gaze point was proposed to reduce the data
transmission bandwidth. The experimental results showed when the viewing distance was 2 and the
gaze point position was at the center of the image, the comprehensive compression ratio was 12.257,
the data transmission clock frequency was 12.532 MHz, and the total amount of data transmitted was
8.158% of the original total. The total amount of data transmission was greatly reduced, and the pres-
sure on data transmission bandwidth was effectively relieved, so that video images with higher resolu-

tion and refresh rate could be displayed under the same clock frequency.
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Fig.1 Schematic of cone cell distribution on human retina

WA A B T BB A R 3R G B R
Fi o R T T R R A% R e o R A0
1%, N LT PR P il 2L LA i B

B BEBE i A B AL T R B4 T A, XL R X,
PG R B SRR A, X R X B R L] rp O B B
BEARSE , X, X8 A A e, X, 00 AR AR R e, L 2
B OX. 0 /X, 0X, 8y F 328, & 2 fros o iy {A]
LA e, 5 T 6o BRI, A (DAL A 2 4
FEAE R BB E A R B LA

A / B
y

P2 BEIL AL E LT A T A R BRI B L el 75 2
Fig.2 Geometric diagram of gaze optical path with staring

point at the lower right corner
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Fig.3 Schematic of star distance discrimination method

PA=/(O+N)Z+(O Y+(No—0) (2)

N
2

PB/ —)2 —;)HNU—O)Z (3)
Ag)+%Nw—oY(®

o

PD—/ o+—) +(0+ V) +(Nv—0)* (5)

A3 (2)~(G)A[ AT, PA \PB .PC .PD P03 K/
—E, WF AR E W RR K
E={e,i€[1, max { XA ,XB,XC,XD}],i€N"}(6)

DU, WA 25 78 B v 2 4800 L A 00 o Je /N
AR AR . I3, o] DUGE o R e
590 1 AR AN [ B A0 Ak 0 A A

NP 4 fF 7R, 4l Matlab 804 22 i H 20 358 0
1 600X 3X 1 600, ## A 2 iy IR 1 Bk FL A5 A &
WL 2k o TR R, B A AR R SR (0, 0), 20y

T 22 75 PR B A A F- T, 90 ik D AR 25 (] i 57 A
Ao ph AT A T R R 2 ] I AR

B, N HR R PR AR A0 1Y RE ) i R RORT H  AR

PA .PB.PC.PD, AR Q2)~0G)Finw ., X3 E %M
A S O e KR B
XD, i

MR E X XA XB.XC,
S 6T R o

e

o~}

B
(b) 18 JSBXT B
lZ
\ .
peTSH --1\-7; ------- ‘x
B
(d) 18 S DX ML A

0 0
2/ ppi 409806800 400,/ ppi
Pl 4 BERR S B IE 0 AR il £k

Fig.4 Adaptive visual acuity curve of staring point
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Fig.5 Flow chart of concave image transmission algorithm based on human eye's viewpoint adaptation
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Fig.6 Limit graph of pixel and compression ratio
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Fig.7 Schematic of image fusion with adaptive gaze point
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Fig.8 Effect diagram of human gaze at different gaze points
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Tab.l1 The comparison of the comprehensive compression
ratio results of different algorithms when the gaze

point coordinate is (0,0)
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Fig.9 Effects comparison of different algorithms
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