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Abstract: In motion compensated frame rate conversion, how to realize the high quality motion image in low
computational complexity is one of the big issues. In this paper, we focus the suppression of image artifacts
by false motion vector detection and propose the effective image artifacts suppression method in motion
image viewing in consideration of human property in addition to the approach of high accuracy of estimating
motion vector. The proposed technology realizes coexistence with the low computational complexity and
the high quality motion image. In examination, the proposed technology realizes better PSNR, SSIM and
subjective picture quality than the conventional method.
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Fig. 1 Processing flow of MC-FRC.
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EHWCEERT PAUHFKELHEHLTLE D). ZORKE
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TAHMEICE L TIE, FRAFMOELTIID % b0
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FEALZEICEBLTWA.
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TH3
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TH1

[ Full-MC mode(Narrow)
EAFull-MC mode(Wide)
EZZMixture mode

[ FR mode

23 REEER
Fig. 23 Status example.
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5. RERFER
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DRYRTH LB EE DRI 2 A L. —ikiy 72 5 Bhg

REEBRMIZEBL, (1), (2) LOMBEMEZHRIET 5.
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F LR LRI Ry — S IZLT 5 T
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# 4 PSNR, SSIM fllsEfE
Table 4 PSNR, SSIM performance comparison.

PSNR[dB] SSIM
Contents
Conventional | Proposed [Conventional| Proposed
Crowded_Cr
29.36 29.90 0.969 0.970

osswalk
Streetcar 31.69 32.19 0.970 0.976
IWoman_with

. 33.67 34.52 0.976 0.977
| Bird_Cage

—+—Linear =-#Conventional Proposed
35
A P2 ' "\--/‘““:F"‘"—
RN == il
o
é = No.2
No.1
2 47—+
1 23456 7 8 9 101112 13 14 1516 17 18 19 20
~7 L — A No.
(a)PSNR I E.
—4—Llinear —#—Conventional Proposed
0.98
0.97 -
X
<
E 0.96
E 0.95
©n
©n
0.94
123456 7 8 910111213 14151617 1819 20
7 L — X No.
(b)SSIM I E.
24 WR%7—% (Crowded_Crosswalk)
Fig. 24 Time-series data.
5.1.2 EhEIEEM

KICE 24, 25 12, 5.1 1THTHELLZ22o00DY — >
123 L, PSNR, SSIM fH# FiR%1 (20 7 L —A443) 123
RIS DERRT. BT 4V F PRI L AR L T
Wh, F7z, KT — U R B WECHEMG L 72 BE o EEEEM (8
B 5 4) RRER 26 1R, EBEFHOEIIIBIEIC
BHED S BHG%2EI AL P2 dpte L. F
ﬁ%mﬁﬁi§5 12, Pz x v MER 6 I FNREFIUR
9. K24, 2512, £ 6 TRL7Z3DOHfEY — D5k
7VﬁA@%%%£Té.

9, X 26 OFEFEHIOKR LY, £ 4 OFFR & Mg
L, REFLEOBESLVHO N E Lo TWD, BERE
MHEDI A N EEERFIT— 74 24, 25 FR L L, W&
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—+—Linear =-#=Conventional Proposed
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=l -t
b -
~ | 28 -
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0.98
0.975
%
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< | 0.97
=
E 0.965
2 No.3
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Fig. 25 Time-series data.
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+1 +1
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Crowded_ Streetcar Woman_with_ <
Bird_Cage

S
Crowded_ Streetcar Woman_with_ <
Crosswalk Bird_Cage

(b)Proposed

Crosswalk

(a)Conventional

X 26 TEEHR R
Fig. 26 Subjective evaluation.

R 5 5 BRI
Table 5 Evaluation words.
REEE MG ILE ke 72 07)

+2 by
+1  |HIL727ewn

(U S E VA
-1 B>

2 |FEFIZHNLD

DHTENE DEALD D - 12H B 5 W2 O T
WBZENGNL. T2 2 24 DY — > No.l ik,
6 IWRT I LML FEIRY 2O WH A YLIZA >
TLBY—rThb, EBEIDOY—I2BVWTIE, BETF
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x®6 MGy — Y ICETLIa XY M6

Table 6 Comments of image artifacts scenes.

No. Contents BRALRE DS B SL D o —
1 FRILPEDR A - TL DHF
Crowded_Crosswalk ——
2 Frize Mo JE P
3 Streetcar FEG) > TV < HE

R T VAMHOLE

Table 7 VA performance comparison.

Contents Conventional Proposed
Crowded_Crosswalk 0.521 0.455
Streetcar 0.874 0.674

Tl Full-MC mode (Wide) TEfELTEBY, Eio4 7~
V=23 YR ATBREDRIRDPENT VL EEZ NG,

SF Y, 24, 25, £ 612XV, FEEHMEICE VT
BRIENREZ K B850, FV I F VT L—L4 b DEsS
fEARIRE 7 L— A LR L TREL bRy — 2 &—
Y AR A LI LICEEL, R (5) TETLEHERY
¥ (Volatility Average : VA) &\ 9 Fr7- e 45iE %8 A5
A. 3 (5) IZBWT, NIIHiH 7 L — 2%, PSNR(i) &
iFHOMM 7 L— 20 PSNREZ#KT. RIEEIEA) Y
FLTL—LEDEFDIZSDEZRTOIDTH L. i
EFFEICBVTIE, R7ITRTLIICTD VA DEEER
FHhI VL ENAEERLTEBY, EEEHMGE —%T 5.
oD XD e R IERIN, AMOBTELS
NAHBEEEDOEEZEANLTNELEDEEZ LIS,

B 25 O — > No.3 fFirid, &#IZHL) 2 HAEKA
BNty —rThas., COHOH) X IIHERHALHEL TS
D, GERTFETIIBGH 0 IEF ICHY D, RIRETIE,
DY = IZBW T BB HE S TB
D, FERMIC VA OEZECEIR L ZEICHII LT 5.

N—-1

S |PSNR(i — 1) — PSNR(i)|

A — i=1
v N 5)

5.2 EESICET 55

RFFIZBVTIE, 4.2 HiTl~_728) & X7 N OVEEES
2B BEHEENIRICINZ, 448 TRz X ) ITKE 4H)
EIR L CIEB X HE AT DT, BB 7 L — A 245
THIEIEY, REGBEEIN—TH L) BEHERY
MUVIEREHIIAEL LTWA, 72 213% 6 D No.3 T
S L7y — o, KFIITHZEOHEZ L TR,
COFEFHN—FH720I2IE, KT 60 HiFERLE DOVER
A LEE L b, BEEOPRKRHH % 4.4.1 IHTHR~72 X
N HIIWFEEL, 5x5 70y 73y Frrikzfvi
Y6, 1208 E X7 MV ERNT 5720 0% 5 A B
HEIE, (5x5)x (23 x121) = 69575 Al & % 5. izt
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Table 8 Circuit implementation.

THH N
B B AL 1 ¥ v 7 :3Mgate, SRAM 3.9Mbit
LSI 72t A |90nm
) (e B 150MHz
KSR [RGB 4:4:4 1920 X 1080

L, ATETHE, 5x(23x63)=7245ETH Y, $1/10
DIEBEEHIMATRETH D LER 5.

5.3 [MEEEER

AEMi A2 VAT L LSINGFERE L, HRER8IZELD
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M) kAR L 7.
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