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5 tasks:
Semantic indexing (SIN)
Multimedia event detection (MED)
Known item search (KIS)
Instance search (INS)
Surveillance event detection (SED)



Semantic Indexing (SIN)
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Multimedia Event Detection (MED)
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Instance Search (INS)
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Known Item Search (KIS)
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Surveillance Event Detection (SED)
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# positive shots
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Number of positive samples in 264,673 training video shots
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Bag of Words (BoW)

p# L LIE|(CH VT D —AxIAREEak CE

=RVN |SIFESTE EXNIS A

w

F—JL—L%=FH

o FTESHLEEBIDIVN
o EHEERENKEL

=
r.-—— S o & ;
d i
\ . bt
10 i |:> . . l:> |:> SVM
!l: ':_h;-' Ll = N7 \_
el \ r °
'-j\\.‘__ i, S ,.ll
. .

27



FITIRENE (1) @ mEfEM
BRE. S 7—9RRICHIE

More features

SIFT, Color SIFT, SURF, HOG, GIST, Dense features
Multi-modal

SR0OF A Singing, Dance, Car, etc.
Multi-frame
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Soft clustering
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1) SIFT-Har

- Harris-affine detector
- Multi-frame (every two frame)

2) SIFT-Hes
- Hessian-affine detector
- Multi-frame (every two frame)

3) SIFTH-Dense

- SIFT + Hue histogram

- 30,000 samples in a key frame
4) HOG-Dense

- 32 dim HOG feature

- 10,000 samples in a key frame

5) HOG-Sub
- Temporal differential of HOG
- Detect movement

% Reduce dim to 32 by PCA
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Mel-frequency cepstral coefficients
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filter bank
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Gaussian Mixture Model (GMM)
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GMM Supervector + SVM

1. GMMOD¥EEINRT N L7z &L — GMM supervector
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normalized mean

2. Support Vector Machine (SVM) with RBF kernel

k(Xe, XL) = exp (—7]|¢(Xz) — ¢(X0)]12)
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Score fusion

SVM X7 DEMHTTF]

f(X)= ﬂFfF(XF)*: O0<ar <1, Zﬂfrzl

-
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™

where r — {SIFT-Har, SIFT-Hes, SIFTH-Dense,
HOG-Dense, HOG-Sub, MFCC}
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Leaf layer
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@ : Active nodes
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EIRY—F (2)

2nd layer

3rd layer
leaf layer

@ : Active nodes
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TRECVID 2011 Semantic Indexing Runs

><¢ Mean InfAP: Inferred AP averaged over all concepts
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Multimedia Event Detection (MED)
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MED (2)
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Assembling a shelter Birthday party Making a sandwich

Batting a run in Changing a vehicle tire Parade

Making a cake Flash mob gathering Parkour
Getting a vehicle unstuck Repairing an appliance
Grooming an animal Working on a sewing project
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SHMEZE :
Missed Detection Probability P,
1 - Recall
False Alarm Probability Pg,
False Alarm / Clips with no events
Normalized Detection Cost (NDC)
L2 DZBEIHREHCTREULIZED

Costy.. = 80
NDC = CoStpiss Pmissptarget + Costpy PFA(1 - Ptarget) COStFA =1
MIN(COStmissPtarget + COStFA (1 o Ptarget)) Ptarget = 0.001
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Mean Minimum NDC

1.5
1.3
1.1
0.9
0.7
0.5
0.3
0.1
-0.1

TRECVID201 |

|st Team
2" Team

3rd Our team

TRECVID 2011 MED runs

_ Mean MNDC Mean ANDC

0.448
0.499
0.525

0.465
0.522
0.556
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Post Adjudication Results - Best Submission Per Event

Lowest Error

95
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“._  BBN: Changing Tire
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TokyoTech-CﬁKn: Vehicle Unstuck
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CMU: Repairing Appliance
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* Easiest: Flash mob gathering
i «  PMiss=0.1438, PFA =0.0115

PMiss (in %)
S

* Toughest: Grooming a animal
\ *  PMiss = 0.3445, PFA = 0.0275

-2
o

[4)}

N

W * Error Rates more than
. double for both error types

|
|

|
A2 &1 2 5 10 20 40 60 80 90 95

(TG I

PFA (in %)
l - NIST
2011 TRECVID Workshop December 5th, 2011 (Gaithersburg, Matyland) Mutionsi nattete o



Information Technology Laboratory ler

Information Access Division (IAD) Slendards tnd Tochriot

FIash mob gatherlng (Primary systems)

L) ’1> 1 Randon Perfornance Quaero
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ADDLIV21CH —— SRI-AURORA

ANY === TgkyoTech-Canon

BBNVISER UEC
CERTH-ITI VIREOD
CHU

INRIA-LEAR
Hedianill

Nikon

PHiss {in %)

e Flash Mob Event was the
easiest to detect

* Wide range of performance

 BBN System Actual
Performance
—  Pmiss = 0.189, PFA = 0.009

PFA {in #%)

2011 TRECVID Workshop December 5th, 2011 (Gaithersburg, Maryland) l n.. n------u

Standords and Technology
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