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Event

= [RECVID 2003

= Find shots of an airplane
taking off.”

= [RECVID 2004

Named-person
Location

= Find shots of Bill Clinton

speaking with a US flag
visible behind him.”

= IBM Speech Group | Objects

= Find shots containing
monkeys or gorillas.”
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Named-location

BBC Logs
= Find shots of the Kremlin.”
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> Video

Video
» Scene Shot Boundary Detection
> Shot B
| i .
| Scene Construction
> key frame I
(
L e
L) LI L) r: LI I
shot = i {1l EiE{] 11T [/ Temporal Features)
|
Key|Frame Extraction
Key |
Frame —» | Spatial Features J

[FIG2] A hierarchical video representation for scripted content.

Xiong, SPM, 2006
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play/break
audiovisual markers

highlights D
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[FIG3] A hierarchical video representation for unscripted content.
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Modality Raw Features Data Value
Type
motion Point/seg continuous
. shot boundary point binary
Video .
face segment continuous
commercial segment binary
pause point continuous
pitch jump point continuous
Speech = . .
/Audio significant pause point continuous
musc./spch. disc.  segment binary
spch seg./rapidity segment continuous
ASR cue terms point binary
Text V-OCR cue terms point binary
text seg. score point continuous
. combinatorial point binary
Misc. .
sports segment binary
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Video Caption Extraction in Video Retrieval |

Source Video: Time-Based Minimum Image: Final VOCR Results
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Transcript via Speech Recognition for Video Retrieval

Generates transcript to enable text-based retrieval from spoken language
documents

Improves text synchronization to audio/video in presence of scripts

Rav Audio  [ENTRIERRTRTT PP TPt 'm“"ﬁ‘l'%m‘l‘l‘wﬁl o

Text
Extraction

electric
cars
are

SILENCE MUSIC

Raw Video
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Scene Cuts

Camera

Objects

Action

Captions

Scenery

Static

Adult Female

Head Motion

[None]

Indoor

Yell

Static

Animal

Left Motion

Yellowstone

Outdoor

Zoom

Two adults

None

[None]

Indoor
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PRI =) 7 A

Video Index tool of Video Index
E library j :> video frames File Library
Index Tool of NewsParser : A Parser

Audio Frames

for News Video
— % Q -
Audio Index Chps containing
File Library fousic, speech) Capt1ons
Abstract,
news items

pause detection

audio player
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INEE K IR

> REEMI(Key frame) KR ;
As Y.T.Zhang, etc. in Proc. ICIP 1998
As P.O.Gresles, T.S.Huang, in ICVIS 1997

> 'A';
~

—

- &

N

%5

-2 (Mosaic) IR

M.lIrani, P.Anandan and S.Hsu. In ICCV 95

> Highlight®E~
M.A.Smith, T.Kanade, in CVPR 97
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> RIRPBER(FSH)

> PR (19 S40)
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Manifold Projection BHuE i B G PR AR



../demo1/Manifold Mosaic/Release/Mosaic.exe

Jiik=
SFEBXEB/PEE, FRARTRMEILEMRERD: (Genetic
Algorithms) KI&EREGHEFEAR



../demo1/GA Mosaic/Release/Mosaic.exe

HE= BTA%RPHE

Watershed based Higher contrast 2D motion
» Segmentation "ledges detection * estimation
/ Planar motion }
! P4

First image second image
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Mosaic
Representation

Key Frame
Representation
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> Plays the fundamental role in analyzing many kinds of sports
videos such as soccer, tennis, basketball, etc

» Playfield often occupies dominant color region and becomes
the major part in video frames

Sampling = GMM Model

Video Frames

77/56 Pixel detection Final Results



» Examples on various playfield detection
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> Player detection is based on results of playfield
segmentation and region analysis

» SVR (Support Vector Regression) particle filter is

used for player tracking

» Solve re-sampling problem in particle filter by SVR-
based sample re-weighting

79/56



X G SEREE: BRiA

player detection

playfield model training ~ postprocessing
) frame sampling region‘growing
v v
GMMs training line mark filterin;
video | ‘
sequence
v v

initialized playfield pixel
frame detection

player region

v

player tracking

SVR particle filter

tracking
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» Overlay text contains much semantic information in video

» By using multi-scale wavelet features, a novel coarse-to-fine
algorithm is proposed to locate text lines even under
complex background.

Image or video frame

!

Multi-scale wavelet Training samples
decomposition !
Trained SVM
Candidate text line localization model

|

F
Text identification

using texture features

Bootstrap
Multi-scale merging

! False alarms
Detected text lines
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d

1,/ (AA - y

Tracking Tracking Tracking
l - = >
Candidate location by Candidate recognition Candidate recognition Detection and
segmentation and verification and verification recognition result

* Published in VCIP2005
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= |llustration

328 329
Harris corner detect results

otatistical Corner Change Ratio

CUT

JM"'M
300 400 500

shot detection result using
SCCR

SRS R

328 329
Canny edge detect results

Statistical Edge Change Ratio

CUT
JMW
300 400 s00

shot detection result using 4,
SECR



WG AR BEO

1 View classification framework

views
Level 1 In fi(ﬂﬂ/\ounield
Level 2 Global view Local view

Level 3




WG AR BEO

L1l Features for global view classification

Corner position

Left slope Right slope
Field ratio
Down slope
Up slope
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16 shols 4 scenes
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16 shots 10 scenes
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» Four Audio Types

impact, cheer, speech, silence

> Features

MFCC, STE, Zero Crossing Rate, Brightness & bandwidth, Spectrum
flux (55 dimensions total)

Optimal features selection based on forward search method

FRTIE AT

0.95

89/56



05

» Classification
» Samples preparation 0

o Hundreds of
training samples

e Cross validation
> GMM vs. SVM

Audio data in feature space

x 00+

Impact

Exciting cheer
Flain cheer
Exciting speech
Flain speech

90
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RERERE: 23] RIESRH

» Motion-based approach

Broadcast
tennis video

!

Player tracking and
figure stabilizing

Optical flow computation
rectification and smoothing

Figurecentric
sequence

<

Database of l¢——
action models——p

\—/

Supervised learning€—— Motion representatiorn—

Action
label

Action
classifier




Need at least four correspondence points, no
three of them are collinear

Yang Liu, Dawei Liang, Qingming Huang and Wen Gao, Extracting 3D
iInformation from broadcast soccer video, Journal of Image and Vision
Computing, vol.24, no.10, pp1146-1162,0ct.2006

94/56


http://www.jdl.ac.cn/doc/2006/Extracting 3D information from broadcast soccer video.pdf

REREMG: BERR=SER

Playfield Detection

Multiple objects
detection and tracking

laver detecti :
Player d!:tE-l:._T]l.'frl'l Ball dETEL.T]'.}I'I Image to model
and tracking and tracking : Plavfield and

Player Modeling

Playfield Player
modeling || modeling

Cartoon
Generation
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> Audio retrieval

» Find required sound segment from audio database or
broadcasting

» Find interesting music from song/music database or web

> Methods of audio retrieval

»Physical features of audio signal

>RERE, ATUEZNETIOHPHEAE, XBGMTEs: W
B, BIhE, RE. TE. 55, B

>»Semantic features of audio

PEXRER TR ERE, RARERIESS HEKEY, FRBERME
FHEG, AATTEE VRS B S BR T A A AR .

»Male/female, young/old

»Rhythm and melody (T5%)

>Timbre (. &)

98



> BT EIRERNEFHET 2R

Reduce sound to small set of parameters

2. PRI

To accomplish classification

99/56



ACOUSTICAL FEATURES

1. Audio data in feature space Impact
7 O Exciting cheer

Plain cheer
Exciling speech
Plain speech

100/56
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ACOUSTICAL FEATURES:
LOUDNESS

. ERERHS RIS (STFD) AR S s

™

JIRRIEAL

»> Human ear: 120 db range
» Software: 100 db range from 16 bit recordings



ACOUSTICAL FEATURES:

PITCH
- BREANBTBENELEAT, —REBESTHE ST
A BB

» Estimated by taking series of short-time Fourier spectra
»> Human ear: 20Hz — 20kHz

»Due to the difference in physiology, the pitch ranges for males and
females are different:

» The pitch range for males is 35 ~ 72 semitones, or 62 ~ 523 Hz.

» The pitch range of females is 45 ~ 83 semitones, or 110 ~ 1000 Hz.

102/56



ACOUSTICAL FEATURES:
BRIGHTNESS

» Measure of higher frequency content of signal

» Computed as centroid of the short-time Fourier magnitude
spectra

> Stored as log frequency
» \Varies over same range as pitch
» Can’t be less than pitch estimate at any given instant

103/56



ACOUSTICAL FEATURES:
BANDWIDTH

> BN ROEE RN IMBCEE.

1. F&: BHIRFmMEE, BITS#TEE. ERFE A RMEMERTER, 8K
RMZE T ER AR S 098 % (bandwidth), B EEFSH—TEESH.

2. ZHEAEEARLENFEESEIELZAFETIE|FY20~20kHzBFH{E S (audio)
=18 (speech) /iIBE: ANHGEHFE, HMEIEEZA4300~3400Hz

ST EE: BAE. ANE. REFSHMES, HTHEEZ|20~20kHz

104/56



FEATURE VECTOR

» These aspects of sound vary over time. Trajectory in
time computed

» For each trajectory, computes & stores:

Average
. Table 1. Male laughter. Duration: 2.12571.
Variance
Autocorr IL Property Mean | Variance [Autocorrelation
X‘J‘ﬁl Loudness [-54.4112 | 221.451 0.938929
\) —
Pitch 4.21221 |0.151228 0.524042

Duration [Brightness| 5.78007 [0.0817046 0.690073

:Eallchﬁ.-‘idtll 0.27209910.0169697 0.519198
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| Figure 1. Male laughter.

LaughterYoungMale.bright
--= LaughterYoungMale.bandwidth

LaughterYoungMale.amp
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TRAINING THE SYSTEM

> For each sound entered into the db, the N-vector, q, is
computed

> Mean vector and covariance matrix R for the a vectors in
each class are calculated:

u=(1/M) 3;.aljl
R = (1/M) 3; .(alj]-u)(alj]-n)T

> Mean + Covariance = System’s model of perceptual
property being trained by user
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CLASSIFYING SOUNDS

> When a new sound needs to be classified, a distance

measure is calculated from new sound’s a vector and
previous model

> Using weighted L, or Euclidean distance:

D = ((a-u)"R-1(a-p))*/?

» Likelihood value L based on normal distribution and given by:
L = exp(-D?*/2)

108/56



Music Retrieval by Singing/humming

Humming Wave Approximate :
“La, ...” ——Recorder > to :String Match >/Retr|eval
Symbols / Result
Feature T _
Extraction S Music
t Music ¢ Database
, . . | Database Indexin
Wave files—"Marious Music > J
MPS3 files " Formats to —
MIDI files —™
Symbols
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ZHREDtHhSRESAR

>%ﬁ%ﬁ%ﬁ%
> ZTHAENBEB T 5mZE (CBIR)
> BT 5RR
> BT SRR

> Framework

> CBIR

> Semantic Gap

»> CBIR Features

» Video Features

» Video Structure...
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