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Motivation | f find dirty cup? Tasks |
gy 000

Evaluation of computer vision systems
= Real-world test-cases
— expensive!

»Find similar 3D shapes and
corresponding parameter settings.«

T1:Categorization

Idea: Simulate test-case
= Automatic test-case generation
= Using computer graphics

»Find errors and
unwanted 3D shapes «

T2: Errors

Application Area: household robot
detected categories

»Determine.sensitivity

and Influence of parameters
on the resulting 3D shapes.«

T3: Influence & Sensitivity

Geometry Generators
» Generate 3D shapes
= Large variations
= Sample parameter space

physically invalid b\e\ér/rlnug
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Parameter Cup Generator Similarity Calculation
- Name = 11 parameters = [terative closesth point algorithm
= Type « E.g., handle-type, = Closest point measurment
= Sampling range convexity side
center width... Hierarchical hierarchical clustering:
Settings Generate Clustering = Agglomerative technique
= Number of objects [N _I = Depending on similarity
__= Sampling type (Random, Halton,...), = User adjustable Yy
™ Data Aquisition & Data Enhancement i y
Visualization
Mapping
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» Composite Visualization

Composite Parallel Coordinates (1 I ) T -
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= Visualize hierarchical clustering L:de - ; 21 I N T B | Y] :

= Modifying hierarchical ) Fs !
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= Shape browser Y| 7 : !

parallel coordinates L _ k- radial tree : :

= linebrush tool =/ ’ '
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; Visualization

I Result / l.step [0\ 2.step [a Tay NG| | Feedback /
. 08 Sl from domain experts of testing computer vision systems
Work-flows: =Y TS + Illlustrative Techniques
* Analyze effect of parameters e | o 9 /;_.':\} round + Integration of shapes & clusters
* Query-based exploration } I\ + Highlighting & brushing
= Categorization (T1: Categorization) color edploly gon oyer \e 2 | ¢ &) | + T1: Categorization and T2: Errors
" Errors (T2: Errors) - 2 *N(4#)_ round low Sensitivity 7 13 Ipflugnce
» Influence of parameters (T3: Influence) e &) & L'; —T3:/Sensitivity
= Sensitivity of parameters (T3: Sensitivity) parameter modifies | 2
DD ™' ~) round
roundness of cup Q| a \D'
Sensitivity Work-flow (T3: Sensitivity) : ——Q j;‘ COHCIUSIOH /
1. Size of colored polygon‘ | Q’Eg ‘&g ‘394 angular novel combination using well-known techniques
» Larae polvaon —s [ow sensitivit [ NOIC VAR VAR = Composite visualization that combines
o PoYIon = - s .y colored polygon over — 2 high Sensitivity the abstract parameter space with the resulting 3D shapes
= Small polygon — high sensitivity a small region NN Y . .
2. Analyze regions with linebrush tool and many outliers SR A & ¢ | angular g -I:itjesrtezar]élf:/iecet;lec(::rl]l;:?:reirig
ond clusters with fcons a5\ ot » Positive domain feedback
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