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Model Predictive 
Control (MPC)

1. Throughput prediction
2. Current bitrate
3. Buffer occupancy

Next bitrate

Key idea: maximize quality of experience (QoE)
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Video player Server

1. Send a POST request for throughput prediction

2. Send back predicted throughput 

Multiple bitrate algorithms: 
1. MPC,
2. Rate-based (RB)
3. Buffer-based (RB) ------ BBA

Session clustering
HMM model building
Online throughput prediction

Evaluation: 
Data-driven simulation and pilot deployment
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CS2P: 75th percentile < 20%
Others: 75th percentile > 30%

CS2P: median error < 20%
Others: median error > 35%

Impact of look-ahead horizon

Epoch t

Epoch 
t+1

Epoch 
t+2

Epoch 
t+3

predict

Startup delay

Buffer occupancy

bitrate

Size of chunk k Normalized with offline optimal QoE 
(future throughput is known)

Initial chunk: 61% sessions have >90% QoE
Midstream chunk: 81% sessions have > 90% QoE



AvgBitrate: average value of selected birates
GoodRatio: percentage of chunks with no re-buffering

Pareto frontier

Generally independent of 
measurement granularity??
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