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Abstract In this paper, we propose a packet loss concealment (PLC) algorithm using pitch
harmonic motion prediction and adaptive signal amplitude prediction and. The spectral motion
prediction method divides the spectral motion of the previous usable frame into predetermined
sub-bands to predict and restore the motion of the lost signal. In the proposed algorithm, the
speech signal is classified into voiced and unvoiced sounds. In the case of voiced sounds, it is
further divided into pitch harmonics using the pitch frequency to predict and restore the pitch
harmonic motion of the lost frame, and for the unvoiced sound, the lost frame is restored
using the spectral motion prediction method. When the continuous loss of speech frames
occurs, a method of adjusting the gain using the least mean square (LMS) predictor is
proposed. The performance of the proposed algorithm was evaluated through the objective
evaluation method, PESQ (Perceptual Evaluation of Speech Quality) and was showed MOS 0.1
improvement over the conventional method.

Key words: Packet Loss Concealment, Speech Coding, Voice over IP, Pitch Harmonic, LMS
Predictor, PESQ, Gain Control
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Fig. 1. PLC Algorithm using spectral motion estimation
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Table 1. Probability of error model

Average Loss
Rate

5%
10%

P1 P2

0.04208
0.08888
0.14117

0.8
0.8
0.8

15%

20% 0.2 0.8

H 2 AN ABE 34 dE
Table 2. Speech signal used in test

Frame
Length

20ms

Total
Length

28.76sec

Sampling
Rate

16kHz

File Name

Korean_male1.wav

Korean_male2.wav 16kHz [ 24.12sec| 20ms

Korean_femalel.wav| 16kHz |28.98sec| 20ms

Korean_female2.wav| 16kHz |25.02sec| 20ms
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258 Subgban Sub}?}an Subgazoan PH-S PJK_GQ(‘B
5% | 3.52 3.54 374 | 374 | 3.74
10%| 3.35 3.39 3.41 3.43 | 3.45
15%| 3.00 3.01 3.04 | 3.07 | 3.10
20%| 2.81 2.83 285 | 291 | 2.9

H 4. 034 24 PESQ Zut (Korean_female.wav)
Table 4. PESQ results (Korean female.wav)

Loss 8 16 32 PH-SB PH-SB
Rate |Sub-band|Sub-band|Sub—-band +AGC

5% | 3.34 3.43 3.49 3.50 | 3.51
10% | 3.25 3.28 3.30 3.32 | 3.35
15% | 2.93 2.94 2.95 3.01 | 3.03
20% | 2.7 2.73 2.75 2.80 | 2.85
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