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Digital Audio

Frequency | Sampling | Bits per |Raw Bitrate
Band (Hz) | Rate (kHz)| Sample (kbits/s)

Wideband

Mediumband

— CD: 44.1 kHz x 16 bits x 2 channels = 1.411 Mbits/s
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MPEG-1 Audio

ISO/IEC 11172-3 (1988~1991)

— First high quality audio compression standard

— Sampling rates: 32, 44.1, 48 kHz

— CD quality two-channel audio at ~256 kbits/s
» CD: 44.1 kHz x 16 bits x 2 = 1.411 Mbits/s

— YES, this is MP3!!!

Quality demonstration
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RGB Color

R=124
G =110
B =123
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Baboon

512 x 512 x 3 bytes = 768KB
With JPEG, ~32KB
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Sampling

Spatial Subsampling Aliasing!!!

(64x64)

MSE = 2058 MSE = 3924
MAE =24 MAE = 36
CR=16:1 CR =641
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Sampling

Spatial Subsampling w/Averaging

Original (256x256) (64x64) (32x32)
H H ‘ . .Ji.tii: g | |
| , E ‘ = l .‘. i | i s | - _

MSE =1010 MSE =1643
MAE =18 MAE =26
CR=16:1 CR=64:1
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Quantization

Original (24bit) (12-bit)

MSE = 9670
MAE =78
CR=21

MSE = 10381
MAE = 82

CR=4:1
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Sequence
Frame or Picture
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Video Data

Broadcast TV
(ITU-R 601 4:2:
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Computer Graphics

Face Animation

» Wire-frame mesh model with texture mapping




Computer Vision

Face Tracking

Use color information to segment
target vs. non-target pixels

Use deformable template to track
the target




Lip Tracking

e Use a Gaussian mixture with
three Gaussians to model the
color distribution of the mouth

» Template: two parabolas
defined by 4 = (a,b,c,d,e)
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Eye Tracking

» Find the center of the

darkest region in the
search window

Finding the center

‘-+A+i-‘
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CMU-GM Lab

Airbag Deployment Control

Face/Eye/Hand Tracking: Mirror/wheel/panel/seat adjustment

. Driver-Vehicle Interfaces
. Cognitive Overflow Study

Driver ID and Encryption:
Security, Safety, User Preference
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Higher Dimensions?

7D Plenoptic Function

f(\/X,Vy,VZ,é’,w,/l,t)

% ST A

[Adelson’91]
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Plenoptic Function [Adelson'91]
[McMillan'95]

Lumigraph/Lightfield
[Gortler/Grzeszczuk'96] [Levoy'96]

Concentric Mosaics [Shum99]

7 FRUIT_126.CMP - Lumiviewer
IHE W) HEH)
|Z %]

;|

Demo
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EyeVision

£

- 4D IBR

(incl. time)

@1. [Kanade'01]

c
/

A ]

¥ L Y

Before Correction After Correction

Super Bowl XXXV Tsuhan Chen

Self-Reconfigurable Camera Array

[Stanford] [Zhang and Chen, CMU]
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Detalils

— 48 webcams

« Embedded processors

* Sensor network
— 2 step-motors each (translation and pan)
— Real-time capturing/calibration/rendering
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Ongoing: Mirror/Lens Array

This is lightfield/lumigraph!

Tsuhan Chen
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Future: “Transparent Material”

I:>Camera Array

Many applications...
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Information Retrieval
(Pattern Recognition)
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Page stored in
Database

A Similar
Sketch

Query
Sketch
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Trademark Retrieval

Retrieved Trade

Page 1
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Trademark Retrieval
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Summary

Signals and Systems

Image and Video Processing
Computer Vision

Computer Graphics

Pattern Recognition
Information Retrieval
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Image and Video Processing (18-798),
and Life Beyond...
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tsuhan@cmu.edu
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