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BackgroundBackground

Process has grown competitive
Need to integrate Internally & Externally
Need to be comprehensive
Need to reach National & International 
partnerships - Collaboration
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Background 
Collaboration

Teams are stronger
Mapping of 
Opportunities
Analysis of Regional 
Development
Funding Opportunities
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Multidisciplinary 
Model 

Institutional Support 
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Background Background 
CollaborationCollaboration

Alliances take time 
and effort to 
materialize
Functional Projects 
must emerge
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Background Background 
CollaborationCollaboration

Participation of Legal 
and Research leaders 
is a requirement
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Centralized Traditional Model
– Based mostly in Patents and Licenses
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– Focused on Departments Innovation
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Organization ModelsOrganization Models

Centralized Traditional Model
– Easier to manage
– Unable to focus in large institutions
– Unable to provide close support
– Lacks comprehensive approach
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Organization ModelsOrganization Models

Distributed Model (Singapore)
– More complex to manage
– Able to focus in large institutions
– Able to provide close support
– Comprehensive approach
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Interface with GovernmentInterface with Government

Federal Government

State Government

City Government
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Interface with Industry

Education Joint Programs

Research Joint Programs

Business Joint Ventures
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Interface with Venture Capital

Definition of Research and Development 
Areas
Review of Immediate Opportunities
Regional Development
Alliances
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USC Experiences

Keck School of Medicine (KSOM)

Integrated Media Center

Pixar-Disney Venture
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USC Experiences
Keck School of Medicine (KSOM)

Technology Transfer Sequence
Biotech Park
Hospital of the Future



















MANAGEMENT IN THE MANAGEMENT IN THE 
UNIVERSITY ENVIRONMENT:UNIVERSITY ENVIRONMENT:

THE IMSC EXPERIENCETHE IMSC EXPERIENCE
Isaac Maya, Ph.D., P.EIsaac Maya, Ph.D., P.E

Director, Industry and Technology Transfer ProgramsDirector, Industry and Technology Transfer Programs
213213--740740--2592, imaya@imsc.usc.edu2592, imaya@imsc.usc.edu

N a t i o n a l  S c i e n c e  F o u n d a t i o n  E n g i n e e r i n g  R e s e a r c h  C e n t e r

Integrated Media Systems Center
Viterbi School of Engineering

University of Southern California–



Integrated Media Systems CenterIntegrated Media Systems Center

NSF

NSF Engineering Research Center:
a partnership in pursuit of research and 
innovation in multimedia and immersive 
technologies and their applications

28 Investigators and 260 students in 
partnership with:

National Science Foundation
University of Southern California

Viterbi School of Engineering
Ranked 8th in US, $115M/yr in grant funding

Annenberg Center for Communication
Commercial Partners

Computer Hardware and Software 
Aircraft, Aerospace, Defense 
Petroleum, Oil, Gas
Telecommunications
Entertainment

Other Government Agencies
DARPA, NASA, JPL, NIMA, ONR, U.S. Army

Downtown LA

IMSC Headquarters



EducationEducation
209 students graduated with IMSC providing funding, classes, and
research aspects of their education experience

– 112 with PhD,  82 with MS,  and 15 with BS

IMSC created six academic programs
– 3 MS programs with 454 students enrolled (152 graduates)
– 2 UG minor programs with 76 students enrolled (121 graduates)
– BSEE (IMS) enrollment starts F03

IMSC gave UG research fellowships to 44 students

Created 23 new courses for IMSC and SoE programs
– Human Factors in Integrated Media Systems
– Integrated Media Systems - SAI project course
– Engineering Approaches to Music Perception and Cognition
– Intro to Art and Technology - SoE/FA course



StrategicStrategic
PlanPlan

Driving 
Application 
Research 
Projects

Engineering 
and 
Integration

Basic 
Research



Research HighlightsResearch Highlights

– immersive audio
multichannel and HRTF approaches - holistic DSP approach 

– streaming servers and multimedia databases
distributed and scalable streaming architecture, immersidata analysis and query

– computer vision
computational framework for grouping based on tensor voting, tracking for 
augmented realities and SFX

– graphics & animation
3D DSP mesh processing, compression, mesh operations, hair modeling and 
animation 

– multimodal emotive, 3D interfaces
Speech and dialog, vision sensing of body and hands, facial expressions analysis 
and expressive avatars

– virtual reality and simulations
applications to psychology (ADD diagnosis), and user studies

IMSC has produced ground breaking results and fundamental research in:



Theory of Perceptual 
and Cognitive 
Pleasure
Emotional Expressions
User State Sensing 
and Perceptual User 
Interfaces
Virtual Environments 
for Performance 
Testing and Training

Information 
Integration
Immersi-
data 
Content 
Extraction & 
Analysis
Customized 
Querying & 
Rendering
Immersive 
Media 
Real-Time 
Storage & 
Retrieval

Remote Media 
Immersion
Software 
Architecture for 
Immersi-
presence

ImmersiNET - fusion 
of internet and 
cinema
2020Classroom –
immersion, 
authoring, and 
assessment
InterAct – aware 
computing and 
multimodal 
interaction

Immersive 
audio
Speech 
Recognition 
and 
Synthesis
Facial 
Gesture 
Analysis 
and 
Animation
Robust 
Vision 
Analysis
Digital 
Geometry 
Processing

Multimedia 
Networks, 
Transmission, 
and Comm-
unication
Ultra 
Wideband 
Wireless
Compression

IMSC Research ProgramIMSC Research Program



Enabling the Vision:Enabling the Vision:
Application Research ProjectsApplication Research Projects

ImmersiNet – Entertainment
Prof. Alexander Sawchuk (EE)
Prof. Roger Zimmermann (CS)

InterAct – Communication
Prof. Shri Narayanan (EE)
Prof. Isaac Cohen (CS)

2020Classroom – Education
Prof. Cyrus Shahabi (CS)
Prof. Chris Kyriakakis (EE)



2020Classroom2020Classroom
The future of immersive technologies as 
applied to learning, encompassing:

– Software and hardware architecture for 
distributed learning 

– Investigate innovative methods for 
student/teacher interaction with the 
curriculum

– Dynamic curriculum content, specifically 
designed for this unique immersive 
platform

– Development and assessment of high 
fidelity presence in learning 

– Our two testbed sites are used to study the 
requirements for interface design, 
computational complexity, visual and 
aural fidelity, network performance, and 
data acquisition of presence for learning 
applications



InterAct: InterAct: Communications and Communications and 
CollaborationCollaborationMedia-rich integration of sensory modes to support human 

tasks and communication
– Multimodal interfaces – speech synthesis and recognition, vision 

tracking and interpretation of human behavior, facial gesture analysis 
and avatar rendering, haptics, ...

– Tele-immersion – Hi-fidelity low-latency robust communication over 
IP networks, graceful incorporation of PDA or low-BW

– 3D/4D visualization and modeling of time-varying surfaces, volumes, 
and imagery

– Data fusion – 3D models and video streams and sensor data
– Data streaming, synchronization, analysis, and query 



ImmersiNet: ImmersiNet: P2P Streaming Media over P2P Streaming Media over 
IP NetworksIP Networks

A fusion of internet browsing with a theater-like 
immersive experience

– HD Video at up to 45 Mbits/sec
– 10.2 channel Immersive audio (12 Mbits/sec)

Steaming on-demand over the Internet

Recent accomplishments:
Bing Theater I2 Conf Live Duet HD video NWS

Streaming 
media servers 
and recorders

Immersive 
audio capture 
and rendering

Protocols for 
error 

management Synchronization

Immersed in a college 
football game

Doctors assisting in a 
remote procedure

Business people 
negotiating like they 

are in the same room

Students visiting an 
aquarium a thousand 

miles away

Applications



IMSC Industrial Members and 
CollaboratorsKDDI

Olympus Japan

EverFocus
III
ITRI

Taiwan BTG UK

Microsoft WA

See California Map

Collaborations with 
Government Agencies 
and Foundations:

US Army
DARPA, ONR
NASA, NIMA
Toyota Foundation

Eastman Kodak NY

Intel OR

NVIS VA

NCR OH



Silicon Valley

Hollywood

Los Angeles

Silicon Valley

•ConceptLabs
•F-X Palo Alto Laboratory
•Hewlett-Packard
•IBM
•Lockheed Martin
•ChevronTexaco

USC
IMSC

IMSC Industrial Members and 
Collaborators

Los Angeles/San Diego

•JPL
•Lord Foundation
•Los Angeles Times
•Northrop Grumman
•TMH Corporation
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Pixar- Disney Example

Artistic Content – Technology Collaboration
Concept Correct
Business Approach Correct
Product Successful
Alliance Failed
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CONCLUSIONS
Focused Support - Distributed Organization

IP
Start Ups

Government Support
Industry Support
Venture Capital Support



Technology CommercializationTechnology Commercialization

Proposals!..

Realistic Planning (if possible)
Organization
Mindset
WORK!
And more work…


