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Abstract: Aiming at dynamic false contour phenomenon may appear when digital driven OLED displays
moving pictures, which affects the viewing quality of human eyes, the machanism of dynamic false contour
generation is analyzed, and the visual characteristics of the human eye are considered. Just noticeable
distortion integral method is proposed to quantify the dynamic false contour generated by different scanning
strategies, the reliability of the evaluation method is verified through experiments. The linear pulse width
modulation method and the fractal scanning method are combined, the partial fractal scanning strategy is
proposed to improve the dynamic false contour phenomenon. When the data bits of the linear pulse width
modulation method and the fractal scanning method are both 4 bit, the system verification of field
programmable gate array is performed on a silicon—based organic light-emitting diodes microdisplay with a
resolution of 1 280X'1 024, and the dynamic contour phenmenon may not be perceived by the human eye.
Just noticeable distortion integral method is used to evaluate the partial fractal scanning algorithm,
compared with the traditional 19 subfields and fractal scanning, the average value of dynamic false contour
quantization between any two gray levels is reduced by about 87.86 % and 86.51%.
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Fig. 1 DFC simulation image
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Fig. 2 DFC principle of digital driven OLED
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szrif:%gr;r;?fse} Image 1 ar}d image 2 JND images are According to the IND
a and image 2 of ,| Were horizontally processed including model, the IND,,
NxN graylevel spliced to obtain the edge detection, between gray level

BNZ4) JND image in Fig.3(a) Gaussian filtering,etc @ and b was obtained

(a) JND image

(b) Flowchart of IND threshold calculation

B3 IND B 8 it kA
Fig3 JND threshold calculation process
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Fig. 4 Observation experiment of dynamic false contour
®1 FiH%F532:1:4:128:64:16:2:8 TDFC R LR
Table 1 Observation results of DFC under subfield coding 32:1:4:128:64:16:2:8
. Gray Gray
Experiment ) d s din T ex T oin a IJND,, DFC.,. Score

change difference
118~128 10 210 82 82 36 8.200 4 0.667 2.2
115~132 17 214 82 82 33 4.824 4 0.664 2.2
Expl 69~59 10 101 33 32 26 3.200 9 0.500 2.9
200~186 14 232 168 32 18 2.286 6 0.166 4.8
103~133 30 199 71 66 32 2.200 6 0.559 2.7
159~169 10 191 159 22 0 2.200 5 0.134 4.9
Expz 192~180 12 228 164 36 16 3.000 5 0.194 4.2
67~55 12 103 39 36 16 3.000 9 0.590 2.3
Exp3 39~40 1 40 32 0 7 7.000 11 0 5.0
85~90 5 90 80 0 5 1.000 6 0 5.0

3 RoEAMEKRE
B 2 LPWM i 8 a] WIS FIH 5 DFC, H 2 78 52 90 525 K B 9% I A7 A8 K 2 B I 18] T4y, 15 5 380 B
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E5 waadEk(S=4)
Fig. 5 Partial fractal scanning strategy (S=4)
F2 AEABFENEBEEILER
Table 2 Comparison of scanning performance of different scanning methods

Scanning method Transmission efficiency  Lighting efficiency Grayscale efficiency Linearity

12-subframe 66.67% 66.41% 100 % 100 %

19-subframe 42.11% 83.88% 100% 100%
Fractal (9:4:2:1) 100% 100% 94.14% 94.14%

Partial fractal (9:4:2:1) 100% 84.21% 94.14% 94.14%
Partial fractal (8:4:2:1) 100% 83.88% 100% 100%

X i o3 T 453 8 A7 AE 2 UM AR 2o PR TN IR BB 2 B A 1 ) R, T A 4 A DA R R RE AT A L R AT — A
ST Asf ) 4 bit3 A9 B D 1735 A7 A0 31, 98 55 A5 28 MR AU AY o5 52 BF ), 4 bied X B A9 AUME f 9 728 Sk 8, 16 i ik 350
O ROR CRCR TR T (5 0 B B0 A 4k 4R e, BT SR 256 SRR WoR 3N T EMR R R T E

ARSCHE S HE% R 1 280X 1 024 1 P ik 35 OLED 8 /m g8 B AT 718 00 R Go 56 0F , i 20 T8 5 1 4 1l 4% &
G HE 40 P 6 (), i 4 12 31 i 42 1 4 e = 0 0 5 i A A BB R 500 7 R ke R 0 4 o A e g R T
Ao AE AN TR) P i b 35K B85 i b 3o 0 A 500 B VR B R R FIFO W[l A B . i A Kb BEASE Bk 900550 5 4
A5 2R 500 T B R R 5 F W A O 43 T2 451 4 5 s 1) R B (i Ak . BSOHE A7 i A R gk S A7 A R R
H 2 ) 5 NSRS St s i A0SR AT it i rP A% 3B A A7 A R A L A A A R A 4 R S RN AR 1R
KUK B G s #y TAE, S8 R 43 B 984 . B 6(b) (o) b 58 56 e & LA K S o 1 AT, R F D 5(a) 280 26 1 B
1EJE B RUE 5, Al 5 o 16(15) £ 8:4:2: 1, 24 W /R il 37 % 4 120 Hz, AR JL-F W28 A %] DEC 3
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Pixel data | ; Silicon
Space MUX [} based OLED
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(a) Block diagram of partial fractal scanning controller (c) Display renderings

Ho6 fwatas R aEnit
Fig. 6 Partial fractal scanning system verification
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(d) Dynamic integral method (arbitrary gray difference) (e) IND integral method

B 7 EARE 7 IR A R R
Fig. 7 Comparison of evaluation results of different evaluation methods
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# 3 IND BR800 12 73,19 73, a0 B .3 4 (9:4:2: 1) , AN TA) S {BLAY Ml 23 B 43 41 S s 7 25 DFC K

AINEVEARZE 0 . I ECH B3 2 R AN RE sk DFC, 43 T8 45 A X 3558 19 3 15 BB A R0k 3% DFC . i 43 B
BEH S R3S IS, BT LPW M i 7 £ 9 38 n, DFC B A B0 /) , PSNIR {ELZ # 185 JC, {H 2 %) 1275 B 4
A% Ay IR B A Y RO o P 8 R W] S Y i 73 DEC Al L IRIR , 24 S=4mf, G Y Bos HUR 2 424F
W R R

RI3 TAEHAMKEHDFCELER

Table 3 DFC quantization results of different scanning strategies

) ) DFC quantitative values PSNR
Subfield coding sequence Grayscale
Sum Ave Max
12-subframe 4:2:1:1/2:1/4:1/8:1/16:1/32 256 9 185.397 0.140 0.996 20.3618
19-subframe 8:4:2:1:1/2:1/4:1/8:1/16 256 9 185.397 0.140 0.996 20.361 8
Fractal(9:4:2:1) 128:64:32:16:9:4:2:1 241 7 345.082 0.126 0.968 21.880 1
64(3):30:15:8:4:2:1 244 5164.182 0.087 0.992 249311
32(7):15:8:4:2:1 248 2 646.689 0.043 0.984 29.672 4
Partial fractal
16(15):9:4:2:1 241 965.043 0.017 0.968 35.222 2
8(31):3:2:1 224 174.660 0.003 0.084 44.922 8

(a) =2 (b) =3 (c) S=4

B8 TR SHEMDFC & E%

Fig. 8 DFC simulation images with different S values

5 #ig

HXF B FE IR S OLED 7E /55 32 3 il & I 23 V3 DFC 34, A SCAR 38 77 42 DFC SRR, 20 b 7 3
£ DFC VAL AR R 0, AR ShZS UM vE R AL | 2 18 1 JK B 22 L K AR B9 4900 5 4 v B0 9P Ady b i 0 —
b 3 T IND B, AN LPWM AL FS B: 454 38 T 40 T2 F1 6 SR g ok 2 DFC, 18 i i FH BT 42
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