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ABSTRACT

In this paper, we propose a rate control scheme, using histogram based rate-distortion (R-D) estimation, which
produces a consistent picture quality between consecutive frames. The histogram based R-D estimation used in
our rate control scheme offers a closed-form mathematical model that enable us to predict the bits and the
distortion generated from an encoded frame at a given quantization parameter (QP) and vice versa. The most
attractive feature of the R-D estimation is low complexity of computing the R-D data because its major operation
is just to obtain a histogram or weighted histogram of DCT coefficients from an input picture. Furthermore, it is
accurate enough to be applied to the practical video coding. Therefore, the proposed rate control scheme using
this R-D estimation model is appropriate for the applications requiring low delay and low complexity, and
controls the output bit-rate and quality accurately. Qur rate control scheme ensures that the video buffer do not

underflow and overflow by satisfying the buffer constraint and, additionally, prevents quality difference between
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consecutive frames from exceeding certain level by adopting the distortion constraint. In addition, a consistent

considering the maximum tolerance BER of the voice service. Also in Rician fading channel of K=6 and K=10,

considering CLP = 10"% as a criterion, it is observed that the performance improvement of about 3.5 dB and

1.5 dB is obtained, respectively, in terms of E,/N, by employing the concatenated FEC code with pilot

symbols.
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Average R_error for Bit Estimation (%) Average R error for Distortion Estimation (%)

4Mbps 5Mbps 6Mbps 4Mbps 5Mbps 6Mbps
flower 1,683 1.471 1.711 0.790 0.944 1.199
football 0.811 0.902 1.043 0.603 0.905 0.920
mobile 2.023 2.203 2.347 0.556 0.572 0.925
popple 1.057 1.253 1.637 1330 1.194 1.311
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E __ : i _max
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d_psnr=PSNR(current frame) -
PSNR(previous frame) (35)
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(a) TM5 (4Mbps, 200ms) Proposed (4Mbps, 200ms)
I:::t PSNR | d psnr2 | omsgm | QP | Buf St. | PSNR | d psw2 | omsem| QP | Buf St
flower 29.53 0.270 63.73 16.32 47.75 30.37 0.160 34.86 16.43 45.17
football 32.29 1.041 42,35 13.10 | 40.80 32.81 0.029 17.29 13.08 30.79
mobile 28.69 0.212 86.34 16.37 52,05 29.39 0.073 40.87 16.14 52.50
popple 33.14 0.731 46.04 10.14 38.34 34.59 0.068 19.10 10.61 37.44
(b) TM5 (5Mbps, 200ms) Proposed (SMbps, 200ms)
I;l;l.lt PSNR | d psnr2 | o msewy| QP | Buf St. || PSNR | d_pswr2 | o mseewmy| QP | Buf St.
flower 30.71 0.432 49.47 1322 | 4645 31.51 0.151 25.66 13.14 43.28
football 3341 1.175 32.24 10.49 40.03 33.95 0.044 11.89 10.50 29.68
mobile 29.67 0.292 70.86 13.51 4953 30.42 0.089 22168 13,31 41,99
popple 33.89 0.895 37.36 8.51 37.68 35.56 0.073 12.93 8.52 33.46
(©) TMS5 (6Mbps, 200ms) Proposed (6Mbps, 200ms)
I:;‘“t PSNR | d psnr2 | ooy | OP | Buf St.| PSNR | d pswr2 | o sssamy| OP | Buf St
flower 31.69 0.578 39.78 11.15 45,01 32.50 0.158 19.92 11,03 44.37
football 34.33 1.334 25,34 8.81 39.08 34,93 0,081 8.60 8.75 39,73
mobile 30.53 0.382 58.64 11.52 47.88 31.40 0,082 22.68 11.25 3721
popple 34.45 0.915 31.86 7.46 35.55 36.25 0.059 9.47 7.26 29.34
E 2. TM58 A w9 e Al H|E (a) 4Mbps, (b) SMbps, (¢) 6Mbps.
2L EAF o2 WHe] Fient o] Processing, vol. 36, no. 9, pp. 1445-1453,
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9% A o 3 e ARE AlFee
2 Be} ok Aoy whjelr} & 4 slvk
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