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ABSTRACT

With the recent spread of smartphones, HTTP Adaptive Streaming (HAS)-based video streaming services are
becoming more common. The key to HAS-based streaming technology is to choose the video quality that is
suitable for dynamic changing network environments and various terminal conditions, making it difficult to
consider various environmental variables if only procedural algorithms are used. To compensate for this,
various methods of introducing artificial intelligence techniques are being tried, and this paper proposes a
Double DQN(DDQN)-based video quality selection algorithm. This method addresses the disadvantages of
existing Deep Q-Network(DQN)-based research that although it effectively increases Quality of
Experience(QoE), it takes a long time to create a learning model and over-estimation problems occur during
the learning process. It also shows that learning model creation time can be reduced by about 21% while

choosing more appropriate video quality.
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Table 1. Learning Parameters

Parameters Value
Throughput 0~40 Mbps
Latency 10ms, 30ms, 50ms, 100ms
Buffer target 0 or 10
Buffer length 0~60
Prev Action(Quality) 0~9
Past Action(Quality) 0~9
Rebuffering True or False
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1 Initialize replay buffer J[state, action, reward, next_state] to capacity /V,,
2 Initialize ¢J) and the @)y, v <<'1

3 Obtain an initial S which is composed of network metrics

4  Repeat

5 Download the first segment with random action a;

6 Obtain network state S,

7 For i=2 to i=N,,,,.,, do

8 Select random action a;

9 otherwise a; = argmax(y(s; 1))

10 Download ith segment with a corresponding quality a;
11 Update network state s;

12 Calculate reward f?; | with state s, ; and s,

13 Store replay information <s; j,a, , R; |, 5,> to M

14 End For
15 For each update step do

16 Obtain a predefined number of randomly selected replay information
17 Sample <s; 1,a; 1, %, 1, 5,> from M

18 Q*(spa,) = r,+v*Qy(s, ., argmaz Qy (s, 1.a"))

19 Perform gradient descent step on (Q"(St, a,/) — Qe(st, al,,))2

20 Update () target network parameters

21 End For

32! 2. Double DQN 7]¥+ ®lAYZ
Fig. 2. The mechanism based on Double DQN
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Table 2 Segment Size by Quality
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