Towards ground
truth in geometric
textures

Zainab AlMeraj, Craig S. Kaplan, Paul Asente
and Ed Lank

NPAR 2011

Vancouver, BC




Geometric textures

Texture synthesis

Image-based textures
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Geometric Texture
Svynthesis (GTS)
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TS example-based
techniques

Appearance-baséd [Hurt'Ut et al. 2009]
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Which of
these is
more
similar?

Visually similar?

(h
[Barla et al. 2006]
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Goal

® Measure the success of GTS algorithms

® Perceptual principles for comparing GT
arrangements.

® Qualitative (e.g., descriptions)

® Quantitative (e.g., p-values)
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Existing measures

® Evaluation of texture
synthesis algorithms:
(Lin et al. 2006)
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Our studies

1. Analyze

and generate 2. Evaluate
2D geometric similarity
textures
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F - Yale

Application

First phase

\ Synthesize Textures!

ve and move to Next image

1. Generate

“construct a new larger
arrangement that appears to
have been generated from
the same underlying process”

2. Evaluate

Rate how visually similar you
believe your generated
arrangement is to the
sample arrangement.
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Texture generation

Participant No. 5




1. Generation strategies
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2. Causal attributes

(C.1) Global visual properties perceived
(C.2) Local themes identified by participants

(C.3) Recognition of large spatial structures
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2. Causal attributes

(C.1) Global visual properties perceived

big pairs

high density emall

Density Spacing Focal points

and distribution
style
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2. Causal attributes

(C.2) Identified local themes

lines letter

quads triangles

"

Lines and curves Letters, rectangles,
triangles and quads

curves

curves
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2. Causal attributes

(C.3) Recognition of large spatial structures

hat

eyes hair

nose

Networks and Repeated zigzag
MIiCcroscopic patterns, faces, animals
organisms and objects
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URSA MAJOR, ORION, TAURUS,
the Great Bear the Hunter the Bull
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PEGASUS, URSA MINOR, CASSIOPEIA,
the Flying Horse the Little Bear the Queen

LEO, SAGITTARIUS, GEMINI, BOOTES,
the Lion the Archer the Twins the Herdsman
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CYGNUS, PERSEUS CANIS MAJOR, HERCULES
the Swan the Big Dog
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3. Evaluation strategies

(E.1) Sampled the generated image for the stimulus

(E.2) Looked for similar parts or discrete patterns like
in the sample

(E.3) Compared the overall aggregate to the stimulus

(E.4) Other influencing factors
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3. Evaluation strategies

(E.1) Sample the generated image for the

stimulus

Texture by
participant no. 3:
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3. Evaluation strategies

(E.2) Looked for discrete patterns

Texture by
participant no. |4:
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3. Evaluation strategies

(E.3) Compared the overall aggregate to the

stimulus
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econd phase

Arrange the following images according to how similar they are to the given sample

Rank Similarity of Arrangements
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Ranking task

Similarity-
based

Ranking




Important
Visual
Factors

® Distances, sizes, white space
® Density

® Shape(s)

Also: clustering, sizes, pattern, copied samples, sampling and symmetry.
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Discussion

® The language used for similarity
studies

® Image presentation styles

® Psychophysical studies by
Benjamin Balas.
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Discussion

® ‘Similarity only’ or a ‘balance of
similarity and aesthetics’?

® Neil Dodgson’s inquiry into Op
art.
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Conclusion

® Our research provides perceptual grounds
which we hope will motivate and guide
future researchers to develop and
subsequently assess the success of their new

algorithms.
® |n this work we identify:
® Visual factors

® generation strategies
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Future work

® Develop benchmark samples for evaluating

the effectiveness of new synthesis algorithms.

Evaluate the effectiveness of existing
Geometric texture synthesis algorithms (i.e.,
Barla et al., ljiri et al., and Hurtut et al.).

Extend synthesis algorithms to reproduce a
complete range of texture styles, from regular
to irregular textures.
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zmeraj@cs.uwaterloo.ca

Thank you and to all who made
this work happen!
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Image retrieval:

Google’s “search-by-image”

Raster image Vector image

o e . .
. 'y
- . e ¥ Putt ",
X & v
. ‘ e i ot
) K
F R ! AP
= Y5 - " 20" . .
> VNS 'y SR ST v
" o B o
3
4 <
b .
; 3,
- & » 3
.

8 A

£
5 S8,
Bl o iR
St \ra | 34 o - 2 Ny
X NG\ e 3 b ror N PN
> A <30 I MR G g 7 A
. % 123 ﬁl-.-t y S5 '«;’\t\ﬁm td N

Results

P Tt b St g B S 8
~ - e NP o -

AN AN AN
-;....\\-J_._\‘-g..._\‘
Ziee 9 SO0 mhea g s Tt e W
INGF G o st

8 b N o S e
etz vt
"’J'.-\'";-.-\"'L( -t
o M U R - .
RGOy et :v:.?:'y-':t P
g e g Wi mren g S mlen
R - - - - -7
PENS 1.\‘,0. {‘\.'»9- <
ohe o Tl s o e whe o wde
- 0 e g bl wher g iy

':‘_\“,':4.79:. -"',‘.;u:_‘.‘, z 1

Saturday, August 20, 2011



