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Low Cost Noise Reduction Technology For Compressed Video

YUSUKE YATABE"! HIRONORI KOMI™

Abstract: a low cost noise reduction technology for compressed video such as mosquito noise and block noise has been
developed. The authors characterized the length of filter taps for block and mosquito noise and proposed the memory sharing
architecture for both types of noise detection. The architecture contributes to the reduction of line memories required for
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buffering filtering data in a noise reduction pipeline.

Keywords: Image Compressionl] Mosquito Noise[] Block Noise[l Line Memory.
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Figure 1 The Target TV System
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Figure 2 An Example of Block Noise
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Figure 3 A Flow Chart of Our Block Noise Reduction
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Figure 4 Characteristics of Block Noise
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Figure 5 An Example of Mosquito Noise
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Figure 6 An Examples of Mosquito Noise Reduction
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Figure 7 The Relation Between Search Range and Quality
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Figure 8 A Flow Chart of Our Mosquito Noise Reduction
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Figure 9 Edge Flag Map
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Figure 10 Conventional Architecture of Noise Reduction
O00o000o0o0oDoDU0oUoooUooUoooooooo
O0O00O0ooooOooooD 1oa0obsooooooon
00o00o0o0ooo0oUooooooUooooooooooo
gooooooooooooooOooooooooooo
00o00o0o0ooo0oUooooooUooooooooooo
gooooooooooooooOooooooooooo
00o00o0o0ooo0oUooooooUooooooooooo
gooooooooooooooOooooooooooo
O00D0000DOO000OO0DOOo00OOD200000000
Oo0oooooooUooooooOooooooooooo
00000o0ooo0o0oooDoooooooon

-4 /
Q0oo _noooog W

A — 0goo
! ooo
N s
i..J DooooOoo AT

gooobooooo

oooOooooono

\DDDDDDD
D0 000000000 OpodOooooooooono
O 11 DOoOooooood
Figure 11 The Reference Area for Noise Reduction
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Table 1 A Number of Lines for Each Function
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Figure 12 The Line Delay of Noise Reduction
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Figure 13 The Proposed Architecture of Noise Reduction
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Table 2 Hardware Specifications And Development Results
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Table 3 The Number of Line Memories of Our Hardware
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Figure 14 The Number of SRAM Bits
42 O00OOO
ooooooobooboOoboooobooooooo
oOooOO0o0oboOobDOo0oOOobDoOoboOobooooDooboobooon
ooooooooboOogo 1isobooooboboooooo
MPEG2 TM5[12]0 000 Qp4s 000 O0DOO0OOCODOOO
U0D00000Db0o00O0DbO0000b000DO PSNRO
OO0DO000OoDOonD 400 1600 1700000000
ooboobooboooobooboobooooooobooon
OO0D00O00ODecoded ImagelD OO0 O DOOODOODOOODO
00 00 Proposed method IO OO OO O0OOOOOOODO
000000000 Pipelined methodD O OO OOOODO
00000000000 O0DO0O0OOOLow Pass Filter[
OO0D0oO0oDOoO0ooO0O0oo0oO0oOooOobDbOD D Median
Filtee (D PSNRO (D ODOOOOOOOOOOODOODOOO
0 40 0O ODecoded Image 1 Proposed Method [0 O [0 00 O
oO0bDO0o0o0oO0obOOo0oOO0obDoOooOoboooooboobooon
0000000 Proposed Method O Pipelined Method 0 O [
oO0bDO0o0o0oO0obOOo0oOO0obDoOooOoboooooboobooon
U000000000000DOLow Pass Filterll Median
Fite OODODOO0OMMOOOOOOODOOOODOO
O00DO0O00O0DOOOO0OO0DOooOO0oOoDOooOooD 16
ooboooboobooboOobOo i7oooooboooobooo
000000 O0O0DOoD dProposed Method [ Pipelined
Method OO ODODOOODOODOOOOODOOOODOO
O00OD0000DOO00O0OO0bOOo0ooOO0OooooDOooo

oood

(c) S207[13]
O 15 0ooo
Figure 15 Original Images
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Table 4 Comparison of PSNR

Image Chart S202 S207
Decoded Image 31.00dB | 32.53dB | 34.55dB
Proposed Method 31.62dB | 32.59dB | 34.61 dB
Pipelined Method 31.62dB | 32.60dB | 34.63 dB

Reference Low Pass Filter

21.58dB | 31.47dB | 34.15dB

Methods Median Filter

22.84dB | 31.97dB | 32.00 dB
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Figure 16 Simulation Result of the ISO Chart
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(d) Low Pass Filter

(e) Median Filter
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Figure 17 Simulation Result of S207
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