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Efficient Motion Compensated Interpolation Technique Using Image
Resizing
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ABSTRACT

Motion compensated interpolation (MCI) techniques are used for increasing the frame rate and generating the side information in
the distributed video coding (DVC) system. In this paper, an efficient MCI technique using the image resizing in the DCT or
LiftLT domain is proposed, and the performance of the MCI technique using various sub-pixel generation techniques is analyzed.

Extensive computer simulations show that the proposed method produces the superior results compared to the conventional
methods.

Keywords : Motion compensated interpolation, LiftLT, image resizing, interpolation filter, frame rate
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Fig. 1. MCI techniques (a) forward motion estimation (b) bilateral mo-
tion estimation
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Table 2. DCTIF coefficients for the generation of sub-pixels

Tap (scale) Filter coefficients

4 tap (1/256) {-17, 145, 145, -17}

6 tap (1/256) {11, -43, 160, 160, -43, 11}

8 tap (1/64) {-1, 4, -11, 40, 40, -11, 4, -1}

12 tap (1/256) |{-2, 7, -15, 28, -562, 162, 162, -52, 28, -15, 7, -2}
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Table 3. PSNR performance for each MCI technique (dB, Block size: 16x16, search range for the first motion estimation(SR
1): 16x16, search range for the second motion estimation(SR2): 21x21)

Forward
MCI 7|84 Forward +
+ Bilateral
A A Bilateral +
WMF
SIAEZE 90| A4sia Clolo| =&
a0l greis Beiel = Foreman 35.47 35.60
Coastguard 37.44 37.54
Hall monitor 40.16 40.30
Forward
MCI 7| Forward +
+ Bilateral
Ad A Bilateral +
H.264 6tap FIR filter WMF
Argst
ol Helel Foreman 35.94 36.22
=X
To
Coastguard 38.04 38.06
Hall Monitor 40.38 40.44
Forward
MCI 7|&4 Forward +
+ Bilateral
Ad A Bilateral +
DCTIF 6tap FIR filter AF28t WMF
Ssp Ciglo]
EXS| Foreman 35.93 36.17
To
Coastguard 38.03 38.03
Hall monitor 40.36 40.43
Forward
MCI 7|84 Forward +
+ Bilateral
A A Bilateral +
DCTIF 8tap FIR filter A28t WMF
Ssia Eifle]
=X Foreman 36.10 36.22
Coastguard 38.15 38.20
Hall monitor 40.46 40.61




606 WEEstsl=EA A18A AdE, 20139 7€ (JBE Vol. 18, No. 4, July 2013)

4. Guo| 7| HES 0|88 MCI 7oz AdE Jafnt | P4 Cst PSNR Z1t (dB, 22| 37|(MB):
16x16, %1 Hmf Bt 4odo] 37|(SR1): 16x16, F HW EfA ddo| 37|(SR2): 21x21)

Table 4. PSNR performance for MCI techniques using image resizing (dB, BS: block size, search range
for the first motion estimation(SR 1): 16x16)

Forward
MCI 7|8 Forward +
—— + Bilateral
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DCT =7| g2 0|8 22 55
Foreman 35.98 36.04
Coastguard 37.95 37.95
Hall monitor 40.33 40.42
Forward
MCI 7|8 Forward +
— + Bilateral
o A Bilateral +
BS 1616 WMF
SR2 21x21
Foreman 36.32 36.35
Coastguard 38.23 38.32
Hall monitor 40.61 40.68
i 309
LiftLT S0l Foreman 36.35 36.38
Aol
= = BS 16x16
37| Hakg o|8s!
|O |o|Ez;=_x|+ SRO 95x25 Coastguard 38.21 38.21
Hall monitor 40.59 40.65
Foreman 36.26 36.26
BS 16x16
SR2 3131 Coastguard 38.20 38.20
Hall monitor 40.54 40.58
Foreman 35.78 36.10
BS 8x8
SR2 11x11 Coastguard 38.45 38.46
Hall monitor 40.83 40.89
Foreman 35.63 35.71
BS 8x8
SR2 15%15 Coastguard 38.31 38.32
Hall monitor 40.61 40.75
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