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GLOBAL QUERY
(Task 4, runs 7 & 9 and Task 5, runs 7 & 8)

Signature : codebook adapted to the database

Colour and texture codebook : which size ? which codeds/?

Original image Colour quantized image
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Visual Codebook Computation

Problem: Quantization of a very

large number of vectors

— Standard methods are not
efficient

Two stage method:

1. Quantization of each image
independently;

2. Quantization of the whole
database from the codebooks
obtained at the first stage.

Both stages useLBG( enhanced
k-means)
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Colour guantization in 25 classes

obtained from Lab colour space

[ 12, 27, 35, 48, 41, 10, 32, 29, 14, 26, 16, 19,18 |
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Texture quantization in 25 classes

False colors representin%;
texture classes

obtained from Gabor filters (3 scales and 4 orientabion
-
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Similarity using kernel functions

Two-class problemimages belonging to the search class and
the others

Algorithm of classification : SVM

Solution to thishon-linear problem usekernel functions
iImage represented by vectay)(

Similarity between imageand; : 5
d(x,X;j)

252

(Xci - ch)z

c X T X

k(Xi,Xj) =</ (%)./ (X;)> =exp -

with ¢ distance : d(x,xj) =
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Conclusion for global query
(Task 4, runs 7 & 9 and Task 5, runs 7 & 8)

RETIN has been conceived for interactive purpose : learn
thanks to users’ annotations

It can solve these classification problems as well (or as bad)
as other systems (but not better).

Things to do : find better features
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Task 4 : retrieve images containing a specific type
of object or animal

cAutomatic segmentation into coarse regions
fuzzy segmentation

sImage represented as aitributed relational graph
*Retrieval :inexact graph matching

*Relevance feedback by SVM classifier on each query
region
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Automatic segmentation into fuzzy regions

Only set the number of regions :
[2, 8] for the learning set
|5, 20] for the test database
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Image signature

Region signhature :
e color and texture distributions into 100 classes obtained from
the whole database
) n(s)
distribution of feature : for any reat  pt) = 2252
_ : . - ms)
1. membership degree to regiBn sT R

e barycenter coordinates

Image composition
e adjacency matrix of regions
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Inexact graph matching

Find matches between two adjacency graphs of regions
Inexact match region numbers may be different

define adistance between grapfrem distance between
regions and topological consistency between matched regions
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Search tree [Cordellal998] +
Branch and bound algorithm

R query region
/ S target region
(Rl (Rl (R S) (R S) Two rules :
e a node corresponds to a
match

R R R, R,,S
(Rer =) (R, SZ) ( 83)( 4) e an edge corresponds to a

spatial consistency between
matched couples

(Rs, S) (R3 S) (Rg,,SJ) (R S)
Each path (root leaf) is a match of sub-graphs

RETIN 12/20




Dissimilarity between regions and subgraphs

distances betweken regions
ESE ‘RC- SC‘
=1

C
dissimilarity between subgrapfer matchM

M={(R, ), R, S, ... R,S)}, Rquery,Starget

fiM=L  dR )
=1

dissimilarity between images
minimum of all possible matches of subgraphs oftéinget image
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Properties of the tree

Spatial consistency rules :
same adjacency (adjacent/not adjacent)
same vertical position (over/under) and/or same hamtal position

Branch and bound algorithm
always find the optimal solution
examine the most promising solution at first
very fast

at most as many levels in the tree as query regiomyer-segmentation of
the learned images
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Query = 2 regions bear + water

Images ranked left to right, top to bottom
11 correct images among the 16 first
L
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Query and target regions

2 matched regions in 3 matched regions in the

2 Query regions the first retrieved imaﬁe second retrieved image
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Learning a set of images

Find a model of each query object :

acaris made of three adjacent regions one over thea othe
“upper-bodywork (with windows), over “lower-bodywadr
over “wheel-and-shadow”

aUs flagis made of 2 adjacent regions in any relative psit
“stars” and “white and red strings”

acowis made of 2 adjacent regions
in any relative position
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Learning a set of images

Learning at region level

Set the number of example regions and the typpaifad consistency
for each category

Manually choose the example regions of each imégfeedearning set.

Train a two-class classifier by query region
For each category :

learn a SVM classifier with a Gaussian kernel for eathan (for
example « white and red strings ») ;

each region of other images of the learning set is ateotexample.

Retrieval
build a search tree
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20 first retrieved images of « car »
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20 first retrieved images of « cow »
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20 first retrieved images « US flag »
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Conclusion for partial query

Algorithm of fuzzy segmentation
— able to segment without parameter a whole database

Algorithm of image retrieval by inexact graph matching
— adapted to any kind of segmentation

— adapted to a partial query : retrieve images comtgiaigiven object or
animal

Avantages of the algorithm :
— can deal with variations of shape, size and illurtinoma

Results

— best results for « US flag » and « cow »

—very bad for « road signs », where is no single model
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