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The Adopting C4.5 classification and it's Application
for Deintedacing
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Abstract Deinterlacing is a method to convert interlaced video, including two fields (even and odd), to progressive
video. It can be divided into spatial and temporal methods. The deinterlacing method in the spatial domain can easily
be hardware-implemented, but yields image degradation if information about the deinterlaced pixel does not exist in
the same field. On the other hand, the method in the temporal domain yields a deinterlaced image with higher quality
but uses more memory, and hardware implementation is more difficult. Furthermore, the deinterlacing method in the
temporal domain degrades image quality when motion is not estimated properly. The proposed method is for
deinterlacing in the spatial domain. It uses several deinterlacing methods according to statistical characteristics in
neighboring pixel locations. In this procedure, the proposed method uses the C4.5 algorithm, a typical classification
algorithm based on entropy for choosing optimal methods from among the candidates.

The simulation results show that the proposed algorithm outperforms previous deinterlacing methods in terms of
objective and subjective image quality.
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Pre-processing

Pre #1 Pre #2 Pre #3 Pre #4
Gradient analysis Select best method Adopting C4.5

for extracting —»{ among lineaverage, » algorithm using J48 »  J48 pruned tree

attribute set ELA, localaverage implementation
Sample @relation deinterlacing Scheme: l
progressive Mag= =sqrtf(dy/dx)?] @attn:bute mag real . J48 -C 0 25-M '2 .
frame(s) rad=arctan(dy/dx) @attr{bute rad real Relation:  deinterlacing Preprocessing

@attribute best Instances: 49416 result
{method1, method2, ...} Attributes: 3 (mag, rad, best)

Fig. 1. The block diagram of pre-processing for deinterlacing
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Fig. 3. The attributes and data set (.arf file) for WEKA
analysis
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Core-processing

Core #1 Core #2

at the deinteraced pixel

E

Decision the best method
according to the pre-

Core #3
Deinterlacing pixel(s) Deinterlaced
using the selected —» frames

Interlaced Calculate gradient value
frames

location processing result method
Pre-processing _ ______ Adopting pruned tree
Fig. 4. The block diagram of core-processing for deinterlacing
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Table 1. PSNR comparisons using LineAvg., ELA, LocalAvg., EELA, DOI, SDEDE, WEKA1 and WEKA2

Spec. LineAvg. ELA LocalAvg. EELA DOI SDEDE WEKAI1 WEKA2
car_qcif 327 3291 31.66 3319 30.93 33.16 33.27 33.17
claire_qcif 39.01 38.58 3457 389 33.86 38.46 39.2 38.82
qeif grandma_qcif 3371 33.49 33.16 338 31.64 3332 34.12 34.01
hall_monitor_qcif 27.58 26.9 26.71 27.09 25.85 26.72 2721 27.20
trevor_qcif 3437 33.77 32.66 34.09 31.04 3353 34.54 3443
akiyo_cif 39.70 37.95 36.39 39.36 3421 38.97 39.9 39.66
foreman_cif 3111 31.76 31 31.83 30.28 31.77 31.82 3176
) mobile_cif 25.40 23.40 2397 2424 22.05 22.99 24.43 24.39
o highway _cif 32.04 3248 3221 3249 3239 32.39 3251 3249
silent_cif 31.24 30.88 30.85 31.05 29.88 30.79 3125 31.21
table_cif 29.98 29.41 29.29 29.75 28.25 29.26 30.05 29.95
) soccer_dcif 3274 3232 325 3241 30.82 31.81 3271 32,67
o hourbor_4cif 38.59 35.00 33.94 3551 30.13 35.11 3142 37.15
Avg 32.94 3222 3145 32,59 30.10 32.18 3296 32.84

Fig. 6. Comparison of subjectivity quality: line average, ELA, local average, EELA, DOI, SDEDE, and the
proposed WEKA1 and WEKA?2 from left to right and from top to bottom.
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