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A Novel Fast Mode Selection Algorithm for Intra Prediction
Based on Characteristics of Block’s Reference Pixels
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Abstract Intra-prediction is one of the new techniques adopted by H.264. Compared with the previous video coding
standards, H.264 improves coding performance greatly. However, the computation load of H.264 video coding increases
drastically. This paper investigates improvement of encoding speed for H.264 with special focus on fast intra prediction
mode selection. Some experimental analyses indicate that the luminance values of the reference pixels for each 4 x 4
luminance block are commonly similar, and in that case, the prediction blocks of the nine prediction modes are also similar.
According to this feature of 4 x 4 luminance block, a fast mode selection algorithm for intra prediction is proposed.
Experimental results show the proposed scheme is very effective. Compared with JM92 in H.264 encoder, it reduces 46%
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encoding time while maintaining the PSNR and bit rate.
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Tab.3 QP=28, comparison results(%)
gl s CHG_T_ALL CHG_T_I CHG_PSNR (dB) | CHG_BITS_ALL CHG_BITS |
Container QCIF —20.54 —29.03 —-0.01 0.16 —-0.89
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Tab.4 QP=32, comparison results(%)
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SERIE —23.98 —35.20 -0.01 0.67 0.27
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Tab.6 QP=40, comparison results(%)
P4 J~F CHG_T_ALL CHG_ T_I CHG_PSNR(dB) CHG_BITS_ALL CHG_BITS |
Container QCIF —23.24 —34.25 0.02 - 041 —0.66
Foreman QCIF —16.00 —23.61 0.02 0.12 —-2.79
Claire QCIF —29.59 —45.26 —0.06 0.91 141
Missa QCIF —33.76 —51.52 0.03 111 2.72
Foreman CIF —24.91 —37.09 0 —043 0.98
Paris CIF —17.50 —23.76 0 0.15 0.59
Mthr_dotr CIF —31.98 —46.69 -0.01 0.79 1.30
wAE —16.00 —23.61 0.03 1.11 2.72
e/ ME —33.76 —51.52 —0.06 —0.43 —-2.79
P —25.28 —37.45 0 0.32 0.51
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