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With the recent spread of UHDTV, the use of A ANl Ak Aol A A Azl

HEVC (High Efficiency Video Coding) is increasing. W3 55 Aee] olom m ofE b dAke]

In this paper, we implemented a contrast S=3 2447 dAW AARe] ik 45 A=

enhancement algorithm suitable for the visual T 9] AEEel ks PIAH sAe] S 9

characteristis of people with low vision based on 3 5% F Ayt 287 4 olvh 45 '?‘ A=

HEVC. In the decoding process of the HEVC intra A 32 dFell dkgle] Al 7lsdh £5 ol

mode, the echancement was implemented, and Eo} o] oFEAE| A olE|HEE ‘64733]-71] =t 4]
enhancement filter (EF) proposed in this study was = S 7 a 213111].

individually applied to each of the four TU sizes B o xxle gxgedAt AaS $)8] JPEGH

(4x4, 8x8, 16x16, 32x32) to a uniform inverse MPEG2 2] E-x2] tzys dokekxls) wAu <
7

quatization rate according to the QP value. AN Gare]ES 7] Apgsiacit, s duelE
o ool T et A2iA et vEs
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Table 1. Q and IQ accoding to QP value

QP%6 0 1 2 3 4 5

Q 26214 | 23302 | 20560 | 18396 | 16384 | 14564

1Q 40 45 51 57 64 72
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Fig. 1. The contrast detection threshold as a function of
spatial frequency for low-vision patients and normally
sighted observers
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Fig. 2. 4 TU size Enhancement matrix Filters (EF) used
for the HEVC image enhancement (A=2~4)
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Fig. 3. Enhancement(1) BQMall partial image (C
class)(33th frame, Qp=22) (a)enhanced image(A=4),(b)
original image, (c¢) TU-window -ed origianl image, (d)
difference image with origial and enhanced total image,
(e)32x32 (f)16x16 (g)8x8 (h)4x4 enhancement difference
image respectively
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Fig. 4. Enhancement(2) Parkscene partial image(B class)
(80th  frame, QP=22) Left: enhanced imge(\=4),
Right:original image
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Fig. 5. Enhancement(3) Traffic partial image (A class)
(50th  frame, QP=22) Left: enhanced imge(A=4),
Right:original image
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Table 2. PSNR comparision of 3 original and enhanced
sequences (one-way ANOVA)

wr [z | S0 sews | F 3 st
A|(a) 27.60 0.02
Traffic 4x4(b) 30.76 0.05
(A class) 8x8(c) 33.29 0.09 | 101163.9" | .000 | a<b<c<d<e
(2560x1600) | 16x16(d) 35.75 0.18
32x32(e) | 37.94 0.24
HA|(a) 25.98 0.22
Parkscene 4x4(b) 29.85 0.35
(B class) 8x8(c) 32.39 0.24 | 16723.1""" | .000 | a<b<c<d<e
(1920x1080) | 16x16(d) 32.34 0.28
32x32(e) | 3352 0.29
AA|(a) 24.10 0.41
BQOMALL 4x4(b) 27.06 0.82
(C class) 8x8(c) 32.81 0.68 74725 | 000 | a<b<e<c<d
(832x480) | 16x16(d) 36.00 2.82
32x32(e) | 30.49 3.11

AI(All Intra)2.E, N=129, QP=22, G447} o|5(h=4), ~"p<.001
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