
Motivation
Emerging mobile networks and devices present unique challenges 

for high quality multimedia delivery

Challenge: Radio Access
• Signal interference
• Propagation problems
• Uneven network coverage
• Network handoff

Challenge: Network Congestion
• Shared network scenarios
• Unpredictable join / leave
• Fluctuating network load 

Challenge: Heterogeneity
• Differing access technologies
• Differing network characteristics 
• Differing device capabilities
• Java performance issues



Solution

User QoS PolicyUser QoS Policy

Monitoring ResultsMonitoring Results

Resource AvailabilityResource Availability

Movement DetectionMovement Detection

•• QoS ParametersQoS Parameters
•• Codec SelectionsCodec Selections
•• Filter SelectionsFilter Selections
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Automatic Media AdaptationAutomatic Media Adaptation

Seamless Chain SwitchingSeamless Chain Switching

Seamless automatic media adaptation allows
sophisticated responses to mobile delivery challenges

•• Media Processing Chains consist of Media Processing Chains consist of 
Codecs, Filter, Packetizer etc.Codecs, Filter, Packetizer etc.

•• Switching between Chains usually   Switching between Chains usually   
imposes additional degradationsimposes additional degradations

•• Our approach: Our approach: Seamless switchingSeamless switching



Seamless vs. Traditional Adaptation

-- No loss during chain reconstructionNo loss during chain reconstruction
-- Reduced adaptation timeReduced adaptation time

-- Data loss during chain teardown & rebuildingData loss during chain teardown & rebuilding
-- Long adaptation time interrupts streamLong adaptation time interrupts stream

Advantages:Advantages:

Problems:Problems:



Traditional Adaptation

Gap TimeGap Time

Lost FramesLost Frames

Loss TimeLoss Time
: New Chain Set: New Chain Set--up timeup time

: Old Chain Tear: Old Chain Tear--down timedown time

,       : Intrinsic Chain Delays,       : Intrinsic Chain Delays



Seamless Adaptation

Gap TimeGap Time

Lost FramesLost Frames
Loss TimeLoss Time No loss at all!No loss at all!

Just codecJust codec--intrinsic delay!intrinsic delay!
Overall adaptation time also reduced!Overall adaptation time also reduced!



Demo Scenario
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Video Server

Nistnet
Emulator

•• RTP StreamingRTP Streaming
•• Adaptation based Adaptation based 

on RTCP feedbackon RTCP feedback



Prototype Implementation

•• Java based adaptive multimedia APIJava based adaptive multimedia API

•• Based on Java Media Framework (JMF)Based on Java Media Framework (JMF)

•• Pluggable Adaptation Modules (Frame Filter, Quality,Pluggable Adaptation Modules (Frame Filter, Quality, DatarateDatarate, Codec Switch), Codec Switch)

•• Reference implementation of Seamless Codec Switcher as a plugReference implementation of Seamless Codec Switcher as a plug--in modulein module

•• Enhanced highEnhanced high--speed switchingspeed switching datasourcedatasource to enable onto enable on--thethe--fly format  fly format  
switching to JMF RTP mechanisms.switching to JMF RTP mechanisms.

•• MPEGMPEG--44 PacketizerPacketizer // DepacketizerDepacketizer / Frame Filter (DivX4.12)/ Frame Filter (DivX4.12)

•• Optimized Resource Management (multiOptimized Resource Management (multi--threading, eventthreading, event--driven)driven)
•• JMF Native Encoder extensions to allow JMF Native Encoder extensions to allow DivXDivX onon--thethe--fly parameter changesfly parameter changes

•• Transcoding SupportTranscoding Support

•• NistNetNistNet Emulator remote control (Java/C++) Emulator remote control (Java/C++) 



Preliminary Results
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!! Results with Results with FileDataSources FileDataSources are even worse (worst case 3 are even worse (worst case 3 secondsseconds!)!)

Average of 10 adaptation cycles 
(Athlon Thunderbird 750MHz, 256MByte 

Memory, Windows 2000)

Sequential ModeSequential Mode
!! CaptureDataSource CaptureDataSource reading audio from microphonereading audio from microphone

Seamless ModeSeamless Mode
!! Loss Time is 0msLoss Time is 0ms
!! Chain Switching Time below 1ms (measurement accuracy)Chain Switching Time below 1ms (measurement accuracy)

Proposed Approach improves Codec Changes significantlyProposed Approach improves Codec Changes significantly
!! ZeroZero Loss at Sender (Loss at Sender (verifiedverified with Packet with Packet SnifferSniffer))
!! Reduced Overall Adaptation TimeReduced Overall Adaptation Time
!! Codec IndependentCodec Independent
!! Media Type IndependentMedia Type Independent


