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Table 1 PSNR and central processing unit (CPU) time of deinterlacing results using different number of hidden neurons in back propagation
artificial neural network (BP-ANN).

Number of hidden neurons (4) 4 8 12 16 20 24
Lena PSNR 37.5177 37.6007 37.6747 37.7920 37.7894 37.8282
CPU time 0.4212 0.4992 0.5304 05772 0.7644 0.7644
Finger PSNR 31.8086 31.8639 31.9201 31.9026 31.9256 31.9198
CPU time 0.5460 0.6552 0.5772 0.7446 0.8892 0.9360
Peppers PSNR 34.6975 34.9225 35.0439 35.0502 34.9239 35.1885
CPU time 0.4836 0.6708 0.7956 0.8268 0.8892 0.9204
Boat PSNR 35.7358 35.7938 35.903 35.9094 35.9835 35.9722
CPU time 0.7020 0.7956 0.8268 0.9828 1.0608 1.0140
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Table 2 PSNR and CPU time of deinterlacing results using different sizes of training datasets.

Samples of training datasets 1000 5000 10000 50000 100000
Lena PSNR 36.9073 37.5285 37.6718 37.6747 37.7963
CPU time 05616 0.5304 0.5928 0.5304 0.6704
Finger PSNR 31.1344 31.7739 31.7156 31.9201 31.8985
CPU time 0.5616 0.7020 0.702 0.5772 0.5460
Peppers PSNR 33.2066 34.0311 34.9868 35.0439 34.847
CPU time 0.7800 0.7800 0.9516 0.7956 0.8736
Boat PSNR 34.8204 35.6571 35.7523 35.9030 35.8547
CPU time 07488 0.8736 0.7644 0.8268 0.8268
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Table 3 PSNR and CPU time of deinterlacing results using different
input models.

Input model 6—-12-01 8—-16—1 12-24 -1
Lena PSNR 37.6747 38.1574 39.0947
CPU time 0.5304 0.7176 1.2480
Finger PSNR 31.9201 33.0393 33.8077
CPU time 0.5772 1.0296 1.2636
Peppers PSNR 35.0439 35.1458 35.5836
CPU time 0.7956 1.1076 1.9188
Boat PSNR 35.903 36.7294 36.9699
CPU time 0.8268 1.1544 1.8096
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3.3 49 31 gY 7INte] BP-ANNE o] &3 Al tddHeld Rd(AdH 2 34 g5 Hla)

7] ARE 7INEe R 4] A[ZER} PSNR RRe] FHA o] #ES 8-16-1 T2 50000 FH dlo]E MES 49 7]
Hkol BP-NN TClE o] LduelEeld AFeEd. B @gS Hrisly] 98] 8709l baboon, man, girl,

o
o
goldhill, zelda, toys, airplane, and BarbaraZ ¥3%}st Fwl o|u|x]Z o]&3}a, Lena, finger, peppers,

Table 4 The PSNR results of different deinterlacing methods.

Region-based

LA CASA LABI LCID MCAD MELA BP-NN
Lena 37.6860 37.7330 37.4390 37.6389 37.9624 37.7330 37.7842
Finger 31.9736 31.3227 31.3621 31.2232 31.8102 31.3227 32.5627
Peppers 33.7999 35.0526 34.5985 35.1341 35.5454 35.0526 34.5643
Boat 35.3945 35.1861 35.2769 34.9081 35.3417 35.1861 36.3181
Average 34.7135 34.8236 34.6691 34.7261 35.1649 34.8236 35.3073

Wodbgo] w2 Wbyl LA, CASA, LABI, LCID, MCAD, MELA ¢xne]&S H7kstdth. A Edold ZIziE
PSNR “F7Fell 4] 0.5938(LA), 0.4837 (CASA), 0.6382 (LABI), 0.5812 (LCID), 0.1424 (MCAD), and 0.4837
(MELA) dB o]m & X wgol] up2 whyo] ojn)x] FAE /MAste Aoz Ad2S Ud 4 Atk & 5+ 7 g
E o] olu]x]9] (PU times KoL},

* 5

Table 5 The CPU time results of different deinterlacing methods.

Region-based

LA CASA LABI LCID MCAD MELA BP-NN
Lena 0.0312 3.7708 12.2388 0.8239 19.3941 0.4510 1.2792
Finger 0.0312 3.4335 12.3489 0.7479 20.3148 0.3966 1.2012
Peppers 0.0156 3.2358 11.9736 0.8308 20.3695 0.4006 1.2104
Boat 0.0156 3.28% 13.4900 0.7909 20.1914 0.4698 1.2168
Average 0.0234 3.4324 12.5128 0.7984 20.0675 0.4295 1.2269

2 0 wE tlEEeld W2 LA, LCID, MELA 71HS Ale BE H2E WX mfa9} vlusigls uf 3

2 CPU Al7ro] AL ¥tk B wido] wE ¥ S CASA, LABI, MCADS HlwstglS wj, s CPU AJzte] zZ+zt

64.25, 90.19 2 93.88%% Zo|E%tt.
%]

T 72 Boat °|7X9 F3H < =
HAE HXngE 7ked 7P 52 #3474 245 458 F des &
w9~ AL A|ZA olHHERES

g&52 tlg e old o|Fel o] HEW ox] o de] MAHAS &
&ag]E PNRY] 717t Al H o] FaRAR] Ass THATEY sAlol

Rl
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Input Layer Hidden layer Output Layer

The topology of BP-ANN with an n— m — 1 structure.

Pixels to be interpolated

{ Target pixel

Pixels used for region classification.
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‘ Calculate the PSNR of testing image ’/_

The flow chart for region-based BP-ANN.
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Mean Squared Error (mse}

Pixel used for the region-based BP-ANN deinterlacing; (a) 6 — m —1 mode, (b) 8— m—1 mode, (¢) 16 — m— 1 mode.

w6

10

10

Qian et al.: Image deinterlacing using region-based back propagation artificial neural network

l:l Pixels to be interpolated

\:ll—kisﬁngl’ixelsﬂomthe‘ i d imag;

. Pixels chosen as the input of BP-ANN

% Pixel chosen as the output of BP-ANN

(a) ()

—— Train
— Validation

Best Validation Performance is 0.000157 at epoch 30

T
5 10 15 20
30 Epochs

The error-epoch graph of BP-ANN.
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