
Eric Galloway  · Edward Hamilton  · Ricardo Loayza · Jason Sims  · Josh Terasaki  · Xi Wang

Department of Electrical Engineering
Erik Jonsson School of Engineering & Computer Science
University of Texas at Dallas
Richardson,  Texas   75083-0688, U.S.A.

emg025000@utdallas.edu  eah026000@utdallas.edu  rvl011000@utdallas.edu  jms042100@utdallas.edu  jat027000@utdallas.edu  xxw031000@utdallas.edu

Project Goals: Project Results:

Project Overview:

Project Conclusions/Outcomes:

Our main goal was to design and implement an IP network 

capable of transmitting video images utilizing multicast 

technique. The proposed model would work as a solution to a 

client’s need to send a video feed of a conference originated 

from the company’s home office and send to its remote sites 

connected via low-bandwidth links.

Figure 1. Proposed video IP Multicast network solution.

To overcome high-bandwidth requirements of video 

transmission, we decided to implement a multicast data 

transmission scheme rather than the more common unicast

method. In unicast, the server machine would have to send a 

separate video stream to every client requesting the data, which

would result in severe bandwidth congestion on low-bandwidth 

links in the network. By using multicast, however, only a single

stream is sent from the server; the routers on the client’s end 

would then replicate the stream to each client, thus vastly 

reducing the load on the low-bandwidth links.

One of our team members, an employee of CISCO Systems, 

had access to network devices which would be integral to the 

proper operation of the network we devised. Thus, we decided to 

hold our meetings at the CISCO Richardson Service Provider 

Lab.

The central component of our proposed system is an “optical 

SONET ring” consisting of three optical nodes, two of which are 

capable of redistributing data across the network were the third

to go down. Several connection types are included in the 

network: 100/1000Base-T, T1, T3, OC3, and OC48. Multiple 

client PCs are connected at various points in the network to 

verify its operation and bandwidth capacities.

The final diagram of our system is shown in Figure 2 below. The 

network operates in the following manner:

The routers communicate via the Layer 3 protocol, OSPF. The 

multicast protocols work together with the Layer 3 protocol in 

order to pass the multicast video traffic.  The server announces it 

has a multicast group which clients can join.  The clients then 

send a join request which propagates via multicast protocols 

back to the source.  The routers then pass a single video stream

back to the client router, which then duplicates the stream to 

each client PC.

Figure 2. Complete network system 

diagram.
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We succeeded in concurrently multicasting both standard-

definition (SD) and high-definition (HD) video streams from the 

video server across the network to seven separate PCs, with no 

lost frames. The PCs enjoyed steady video streams with high 

frames-per-second, while all potential choke points operated well 

under capacity. We are very thankful to Cisco for providing us 

their facilities and their technical guidance.

Figure 3. Screenshot of sample SD video 

used to test our network.


