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Blocking Artifacts Detection in Frequency Domain for Frame Rate
Up-conversion
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Abstract

This paper proposes a blocking artifacts detection algorithm in frequency domain for MC-FRUC (Motion Compensated Frame
Rate Up-Conversion). Conventional MC-FRUC algorithms occur blocking artifacts near interpolated block boundaries since motion
compensation is performed from block-based motion vector. For efficiently decreasing blocking artifacts, this paper analyses
frequency characteristics of the interpolated frame and reduces blocking artifacts on block boundaries. In experimental results the
proposed method shows better subjective quality than some conventional FRUC method and also increases the PSNR(Peak Signal
to Noise Ratio) value on average 0.45 dB compared with BDMC(Bi-Directional Motion Compensation).
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Table 1. Experimental conditions

video resolution block size search range
2560x1600(WQXGA)
16x16 pixel +32 pixel
1920x1080(FHD)
AT AT B9 Al P exE v

st e FAsAT e e P
Signal to Noise Ratio)& AH&-3F A3 70 gt &

13 2t

oro 3¢
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A= HEVC ¥3 HAE A|FAE AMLHE g wE F7)5A 29kth. BDMCe 3 F4 342 ALt
oJAko] AFEE AT} ZHzE Ak tis] 101 =8 Y-S ALE-3) ERETE ol E2F AN HE A9 Altee] AA A
Hom Gake sAEE 2560x16009F 1920x1080 O & AAZR @k AA FA sk
A oigitt. AFES ZHAES 24~60HzE TAH A 3l 3 2004 B uhet o] thit o] Al oA Al Qs
on AYTHlE YUV4200] L HIEA L& §HIES} 104] dEFe AdH sdo] FFHAT M =2 Fe
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Table 2. Comparison of PSNR results
Sequences resolution | frame rates DMF[2] BDMCI6] 0OD[12] Proposed
Traffic WQXGA 30 34.69 35.66 35.87 35.72
PeopleOnStreet WQXGA 30 25.23 24.78 25.42 25.62
Nebuta WQXGA 60 24.85 25.49 25.78 25.80
SteamLoco WQXGA 60 33.43 34.10 34.46 34.52
Kimono FHD 24 31.28 31.00 31.57 31.75
ParkScene FHD 24 32.35 32.84 33.09 33.08
Cactus FHD 50 30.72 30.42 31.01 31.02
BasketballDrive FHD 50 27.23 27.19 27.46 27.53
BQTerrace FHD 60 28.79 29.28 29.60 29.75
Average PSNR 29.84 30.08 30.47 30.53
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(c) Image interpolated by dynamic median filtering
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(d) Image interpolated by occlu3|on detection algorithm
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(e) Image interpolated by both occlusion detection algorithm and the proposed deblocking filter
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