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Feature Point Matching across Image Sequences

INTRODUCTION

PROPOSED METHOD

PROPOSED METHOD EXPERIMENTS

 A novel random walk view for graph mat ching

 A st at e-of -t he-art  graph mat ching met hod robust  t o deform & out l iers

 Ext ensive comparison wit h recent  graph mat ching met hods

Real Image Matching

Methods RRWM SM SMAC GAGM

Avg. of accuracy (%) 64.01 52.08 39.74 58.74

Avg. of relative score (%) 100 82.41 59.35 91.13

 Mat ching performance on t he real  image dat aset  (30 pairs)

Input  pair Init ial  Mat ches

SM 12/ 24 (17010.9)

RRWM 23/ 24 (20816.4)

GAGM 10/ 24 (12466.3)SMAC 10/ 24 (19264.6)

 Calt ech-101 & MSRC dat aset

 Pair-wise dist ance:  mut ual proj ect ion error (Cho et  al ,  ICCV09)

 MSER det ect or & SIFT descript or

A t est  pair example RRWM (30/ 30)

SM (20/ 30)30 pt s t o 30 pt s

 Mat ching Accuracy

& Examples

 CMU house sequence

 Pair-wise dist ance:  dif ference of  t wo dist ances bet ween t wo point s 

 30 pt s are manual ly t racked

EXPERIMENTS

Synthetic Random Graph Matching

Edge densit yOut l ier

 Generat e t wo graphs wit h randomly assigned edge at t r ibut es

 Pair-wise dist ance:  dif ference of  t wo edge at t r ibut es

 Deformat ion,  out l ier nodes,  and edge densit y are varying

Deformat ion

Reweighting Random Walks

Association Graph
 Candidat e correspondences become 

nodes in t he associat ion graph

 Random walker t ravels correspondence 

t o correspondence in associat ion graph

Affinity-Preserving Random Walks

Traditional Random Walks
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 Tradit ional random walk approaches convert  t he af f init y mat rix t o t he 

row st ochast ic t ransit ion mat rix 

Problematic: Normal izat ion can st rengt hen t he adverse ef fect

of  out l iers and weak correspondences

 We t est ed t his row-Normal ized Random Walk met hod denot ed as NRWM

 How t o preserve original  af f init ies in t he Markov chain?

 Solution:  A new Absorbing node is augment ed

 Absorbing node soaks af f init y               f rom t he node 

 A candidat e mat ch wit h more degree has more weight
t han ot her candidat es
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Cf

 Make reweight ing vect or sat isfy 

t he mat ching const raint s using 

current  st at e 

 Inflation:  St rong candidat es are 

ampl if ied while weak 

candidat es are at t enuat ed

 Bistocastic-Norm:  Make inf lat ed 

st at e t o sat isfy const raint s

Sinkhorn,  Ann.  Mat h.  St at ist ics 64’

Inf lat ion Bist ochast ic Normal izat ionWhat       does:  Cf

 SM: Leordeanu & Hebert , ICCV05

 SMAC: Cour et al , NIPS06

 HGM: Zass & Shashua, CVPR08

 NRWM: Convent ional row-wise Normal ized Random Walk Mat ching

 RRWM: Proposed met hod, Reweight ed Random Walk Mat ching

Graph Matching Problem
 Graph Mat ching for obj ect  recognit ion:

Const ruct  a graph using feat ures f rom a 

image as nodes,  relat ion bet ween 

feat ures as edge at t r ibut es

 Find t he correspondence or mapping 

bet ween nodes of  t wo graphs which best  

preserves at t r ibut es of  bot h nodes and edges

Motivation

http:/ / cv.snu.ac.kr

Comparing with Various Methods

Project Page Open
 Ful l  result s are available:  http:/ / cv.snu.ac.kr/ research/~RRWM

 Source code wil l  be available soon
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 General ly,  numbers of  nodes are 

dif ferent  for t wo graphs.  Some 

nodes could be out l ier nodes

Main Idea

 Random walks on an associat ion graph using candidat e mat ches as 

nodes.  Rank candidat e mat ches by st at ionary dist ribut ion

 Personal ized j ump for enforcing t he mat ching const raint s during t he 

random walks process

 Mat ching const raint s sat isfying reweight ing vect or is calculat ed 

it erat ively by inf lat ion and bist ochast ic normal izat ion

 Due t o obj ect  mot ion or view-

point  change,  relat ionships bet ween 

t wo nodes are not  exact ly same

Out l ier Noise Deformat ion Noise

Chal lenging NP-hard Problem

 Problem:  In af f init y-preserving 

random walks,  t he mat ching 

const raint s (1-t o-1) are ignored

 Solution:  Personalized Jump

Havel iwala,  Topic-sensit ive      

pagerank,  WWW02
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Move along edges Jump t o nodes

OR

Reweighting RWs

Contribution

 IPFP: Leordeanu & Hebert , NIPS09

 GAGM: Gold & Rangaraj an, PAMI96

 SPGM: Wyk & Wyk, PAMI04

GAGM (27/ 30)

 More mat ching examples (Input  pair /  Init ial  Mat ches /  Our Result )

?

 St at ionary dist ribut ion can be acquired by t aking principal  eigenvect or of  

 In our paper,  proposed APRW is proven t o be equivalent  wit h Spectral

Relaxation of Inter Quadratic Programming by Leordeanu & Hebert ,  ICCV05
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