Introduction

d Goali Given;an input imagerand an
-~ Namesandiacesin the News—— " associated caption, detect the face(s) in.

Tamara L. Berg, Alexander C. Berg, Jaety Edwards, the image and label it with' the correct
Michael Maire, Ryan White, Yee-Whye Teh, Erik

Learned-Miller and D.A. Forsyth name(s) detectediin’ the caption

Motivation: Build a richy reasenably
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General Approach

Detect Names Detect + Represent Associate Names
in Captions Faces with Faces
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Names

Extract names foundiin the captions

Identify, twoe o more capitalized words
Detect Names Detect + Represent Associate Names followed by a present tense Verb

in Captions Faces with Faces
Asseciater every face infaniimage: torevery.
name extracted

US President George W. Bush (L)

makes remarks while Secretary of State

Colin Powell (R) listens before signing

the US Leadership Against HIV /AIDS

+ Tuberculosis and Malaria Act of 2003 Detect Names Detect + Represent Associate Names
at the Department of State in Washing- in Captions Faces with Faces
ton, DC. The five-year plan is designed

to help prevent and treat AIDS, espe-

cially in more than a dozen African and

Caribbean nations( AFF/Luke Frazza)

Faces Rectification ofi Face Images

Reduce within=classivariance
“Face Detector” - K. Mikelajczyk 5 SV

44 773l face Images; ofi size 86x86 Geometric blur applied tolgrayscale patehes

Biased to firontal views .-

Afifine transfermation: least squares solution
Gradient Descent
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Face Representation

\V/ectors In a space Where same faces are
close andl different facesiare fiar apart

Discardl compenents that are similar fior all
faces

> KernellPCA
Project datal inte; space for discrmination
> LDA

Nystrom Approximation

Appreximation;torcalculate the
eigenvectors of K
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Imagesiwith peor rectification| scores, are
removed from the' dataset

A4 773 > 34,623} face! IMages

Cropped to a region surreunding the eyes,

nese andmouth
RGB! pixel values = Vector

Kernel PCA

Computera kernel matrix;, K

Kij = value of kernel function comparng
imagei andiimage;

But NxNiKernel Matrix... =2*1079 image
COMPAKISONS

LDA

Form an initial discriminant space = with
single face' detected infimage withrsingle
name inicaption

Project all'imagestintorthis space to
discriiminate: different faces




Names and Faces Faces and Names

Eachiimage new. represented: by, Vector

andi set off extracted mames
Detect Names Detect + Represent Associate Names i g 1

Modified K-means Clustering Prune clusters

Randomly assign each Nearest: neighbor model
. n :
e emte i Remove clusters with fewer than three

IMmages
For each name (cluster),

calculate mean of Remove poeints with low:likeliheod tor get
IEER VST low. error rates

— Likelihood
Reassign each image to

closest mean of —

P(face is net fiom assigned cluster)

Repeat until convergence

Merge: Clusters

#Clusters | error rate
2357 26% Different mames; that correspond! torsame
1510 11% PENSon
765 5.2% Similarity of Clusters: distance of their
725 7.5% means
328 6.6%




Merge inte one cluster

Conclusion

Fairly/geod assignment off names ol faces
using simplermoedels for images, names

\Weaknesses:

- use! ofi RGBI pixel values te discriminate
between faces of different people

- randen assignment ofi faces: (Lo one of
its;extracted! names) in clustering process
- no “NULL” assignment

"The Right Swil” cast members IN Pamela Reed IN, (L) poses with fellow cast member
IN Veronbea Cartwright IN at the 20th anniversary of the film in Hollywood, June 9,
2003, The women played wives of astronauts in the film about early United States test
pilots and 1 ce program. The film directed by OUT Philip Kaufman OUT. is
celebrating its 200h anniversary and is being released on DV D, REUTERS/Fred Prouser

Follow-up

“Who's injthe Ricture?” — language model
based en' context

Assign a prebability te each name based
on context

Uses cues suchiasi (L), (R); (C);, lecation off
the name in' the' caption, etc.

[~

“Wathout language model With language model
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