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ANGKOR Project

• Applied research (AIT, INRIA, RENATER and 
WIDE Project)
– Multicast; IPv6; Heterogeneous Networks; Dynamic 

Bandwidth Allocation; Performances and Traffic 
Measurement

• Distance Education
– UPMC medical classes for UHSC medical students
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Objectives

• Efficient distribution of   rich multimedia 
streaming content over limited bandwidth of 
the AI3 satellite link. 

• Dynamic bandwidth allocation with real-time 
measurement 
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Real-Life Experiments

• Remote classroom operation and management
• Real-time compression of streaming media
• Performance measurement and analysis of multicast 

protocol over heterogeneous network
• Medical science E-learning.
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UHSC (Cambodia)

• SOI/ASIA member
• 3500 students -- only one Uni for health science (new 

private med uni set up)
• Lack competent teacher
• Update training in health related subjects
• NAT router with ADSL
• Purchase List:Ground station 
• Need PC router -- FreeBSD with 2 network cards
• Staff-- regular Linux



Technical Challenges (1)

Network Infrastructures
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Digital Video Communication
• DVTS (Digital Video Transport System)

– Developed by WIDE project, Japan
– Consists of dvsend and dvrecv
– Low cost connecting DVTS to PC through IEEE1394

interface
– Supports distance learning, on-line meetings etc.

• DV stream
– Full NTSC/PAL quality
– No encoding delay
– No special equipments are needed
– 30Mbps traffic
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IP Multicast

• Allows sending same data to multiple 
receivers
– better bandwidth utilization

– less host/router processing
– quicker participation
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IPv6

• Next generation Internet
• Practically provides infinite address space
• Allows avoiding the usage of private 

address spaces and NAT
• Easier to deal with security and quality of 

services
• AI3/SOI ASIA satellite network is using 

IPv6
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MBone and M6Bone

• MBone: Multicast Backbone
– A virtual overlay network on top of the Internet
– Consists of multicast-capable islands connected by 

tunnels

• M6Bone: IPv6 Backbone
– an IPv6 test bed to assist in the evolution and 

deployment of IPv6
– started as a virtual network (using IPv6 over IPv4 

tunneling/encapsulation) 
– operating over the IPv4-based Internet to support 

IPv6 transport
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Technical Challenges

Real-Time Bandwidth Reduction: 
real-time VDO compression vs 
real-time VDO rate reduction?
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Research Components

• Reduction of bandwidth consumed in real-time

• Find some simple yet effective means to reduce 
bandwidth consumption

• Compression is out of question as it creates 
delays and jitters as well as lower image quality 

• Reduce bandwidth reducing VDO rates or frame 
dropping -- leaving each frame uncompressed

• Adaptive frames rates by motion detection
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DVRelay

• Frame Reduction
• Motion Detection
• Packet Loss
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DVRelay

• combination of dvsend and dvrecv

• Thin-out module is added
– Receives DV stream in full-rate (>Ã30 Mbps)
– send in a lower data rate

• Used on the path from sender to receiver 
– It can be cascaded
– narrower network can receive lower frame rate
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Frame Reduction (1)

• Frame Reduction
– Some frames are selected to be dropped
– Ranges from 1 to 30 based on quality required
– dvrelay thins-out only video portion
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Frame Reduction (2)
• One DV frame consist from 1500 DIF blocks (NTSC 

format)
– Audio, video, and control blocks
– Video blocks are dropped from selected frames
– Audio and controls blocks are relayed to keep audio quality 

intact
• Frames are selected based on RTP timestamp

– It increases 3003 for every frame
• IP packet can carry maximum 17 DIF blocks

– With 1500 bytes MTU

H: header, S: subcode, VA: auxiliary audio, A: audio, V: video
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Frame Reduction (3)

• Result
– dvsend sends full-rate 

DV stream
– dvrelay thin-outs 

frames from 30fps to 
10fps

– dvrecv receives 10fps 
DV stream
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Motion Detection(1) 
• Bandwidth consumption can be improved by exploiting 

the motion in DV stream
– Sometimes DV stream does not contains much mobility
– Like power-point presentations, face to face conferencing
– Dynamically adjust frame rate based on amount of motion

• Two required elements:
– Motion Detection Mechanism
– Frame Rate Adjustment Mechanism

- =
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Motion Detection (2)
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Packet Loss (1)

• dvrelay
– Simply sends all the DIF blocks from non-discarded 

frames while it sends only the audio and control 
blocks from the discarded frames -- at incoming rate

– This behavior creates traffic fluctuation in the network 
which generates bursty traffic hence packet loss for 
narrowband networks

– Packet loss means incomplete VDO frames
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Packet Loss (2)

• To prevent traffic fluctuation
– A application level queue is added in dvrelay

outgoing interface
– First In First Out (FIFO)

– Send packets a in constant bit rate
– Packet sending rate is calculated from the 

outgoing frame rate of dvrelay
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Packet Loss (3)

• Network operation on narrow bandwidth 
networks (eg. Satellite Link)

– Queuing mechanism like ALTQ is used maintain the 
priorities for various kinds of traffic

– Network administrators try to assign highest priority to 
DVTS streaming traffic to prevent packet loss



ANGKOR:  TEIN2 + AI3
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Summary of Tests (1)

• 12 June 2006, 8pm-12am
– Participants UPMC, SFC, AIT

– Preliminary discussion and testing

• 13 June 2006, 6:30pm-1:00am
– Participants UPMC, SFC, AIT
– UPMC to SFC, Ipv6 Multicast not working, 

Unicast Successful

– SFC to AIT, IPv6 Multicast successful, around 
20% packet loss observed
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Summary of Tests (2)

• 19 June 2006, 12pm-16pm
– Participants: UPMC, MICT Thailand

– Demo Successful with Unicast

• 3 July 2006, 7:30pm-8:30pm
– Participants: SFC and AIT
– Identifying the reason of packet loss

– iPerf test from AIT-SFC, 0% packet loss
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Summary of Tests (4)

• 13 July 2006, 6pm-11pm
– Participants: SFC and AIT

– Still experiencing 15% packet loss, iPerf 
shows <1% packet loss 

• 2 Aug 2006, 6pm-9pm
– Participants: SFC and AIT
– AIT Cannot receive traffic, network problem
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Summary of Tests (5)

• 22 Aug 2006, 6pm-8pm
– Participants: SFC and AIT
– Still experiencing 15% packet loss, iPerf 

shows <1% packet loss

• 24 Aug 2006, 6pm-7pm
– Participants: UPMC, SFC, AT
– UPMC to SFC, M6Cast not working, Unicast 

working
– SFC to AIT, M6Cast is working, still 15% 

packet loss
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Summary of Tests (6)

• 28 Aug 2006, 4pm-6pm
– Participants: UPMC, SFC, AIT, USHC

– CBR in dvrelay implemented, SFC to AIT and 
UMHC experience 0% packet loss

– From UMPC, M6Cast not working, Unicast 
working

• 29 Aug 2006, 2pm-4pm,
– Participants: UPMC and SFC
– Still M6Cast not working from UPMC to SFC
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Summary of Tests (7)

• 5 Sep 2006, 2pm-3:30pm,
– Participants: UPMC and SFC
– Still M6Cast not working from UPMC to SFC

• 5 Oct 2006, 2pm-4:30pm
– France to AI3 M6Cast tunnel has been fixed
– Satellite station at AIT down;  
– AIT team worked at Chula
– UHSC managed to join the test finally!
– M6Cast is working everywhere, all are successful



Research Output
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Conference Papers (accepted)
(1)J-F Vibert 1,2, J-F Bertholon 1, D. Hasboun 1, Kanchanasut  “Le 

projet Angkor: diffusion de contenu pedagogique temps …. inition 
via internet”,Conference on Health, Phom Penh, Cambodia, October 
2006

(2)Nawat Kamnoonwatana, Andrey Kuprianov, Poompat 
Saengudomlert, Teerapat Sanguankotchakorn and Kanchana 
Kanchanasut “DVTS Video Frame Rate Adjustment Based on 
Motion Detection”
2nd International Conference of Automated Production of Cross 
Media Content for Multi-channel Distribution, IEEE Computer Press, 
Leeds, UK, December, 2006

(3) Yasuo Tsuchimoto, Mohammad Abdul Awal, Poompat 
Saengudomlert, Teerapat Sanguankotchakorn and Kanchana 
KanchanasutBandwidth “Adjustable DVTS on the Heterogeneous 
Internet Environment for Distance Learning”, SAINT2007 Workshop 
on Educational Challenges to deploy the Internet, IEEE Computer 
Press,  Tokyo, Jan 2007
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Next Phase (2007)
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Next and next and next steps…

(1) Embed ANGKOR in Vclass for ease of operation and 
management

(2) Ineroperable with Mobile Vclass  -- mobile teachers and students

(3) With AI3 team,   we are working on M6Bone for Distance 
Education on TEIN2 

(4) Technology transfer to user communities on TEIN2



Thank You

The outcome of this research project 
will be a prototypical E-learning 
system for remote teaching in a 
heterogeneous network environment. 


