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Finding the Best Feature Detector -
Descriptor Combination

Anders L. Dahl & Henrik Aanaes , TU Denmark
Kim S. Pedersen, University of Copenhagen
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Feature Tracking
atthe Root of Many Vision Problems
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Issue:

i

There Is a Wealth of Detectors and

Descriptors.

- Which should be used?

- In what Combination?

The aim of this work is
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to bring us closer to an answer.
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Method:
Compi |l e a
and Compare.
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Controlled/Measured:
AScene

AGeometry
ACamera position
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OLarged dat a
ACamera Optics
ALight
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Method:
Compi |l e a
and Compare.
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Data set:

60 Scenes, 119 Poistions
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Sample Scenes

APPLIED
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60 in All
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Data set available:

http://roboimagedata.imm.dtu.dk/

Please Use It
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http://roboimagedata.imm.dtu.dk/

Evaluation Criteria

AExtract features from the
Key frame and another
frame.

ACompute:
r= Next_Best /Best

ACompute ROC and AUC.

AUse AUC as performance
measure.
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Evaluation Criteria
Determining the Correctness of a Match
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First Evaluation:

Best DAISY oL ®
®@ _ @
A Harris affine and Harris Laplace detectors S

—
o
a2

A Seven spatial layouts ©
I Gaussian weighted samples ® o5
. . . O
I Varying sample positions ®

© O

A Three differential -geometric responses O
I Type 1: Directional binned gradients (SIFT type) ¢ _ 9
i Type 2: Sum of positive and negative gradients "
i Type 3: Sum of positive and negative steerable filters 2 (®)
Results:

A Small differences in spatial layout (layout (b) is best)

A Very small differences in differential geometric response (Type 3 best,
but also computational most costly)

A Nothing Very Statistically Significant.
A Propagate two descriptors.
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Second Evaluation:
Best Combination
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Corr SIFT DAISY-I DAISY-II Avg.
Har 0.615 0.767 0.729 0.741 | 0.713
HarAff  0.629 0.818 0.791 0.798 | 0.759
HarLap 0.635 0.814 0.784 0.790 | 0.756
HesAff 0.636  0.795 0.773 0.779 | 0.746
HesLap 0.630 0.757 0.740 0.742 | 0.717
MSER 0.648  0.846 0.826 0.832 | 0.788
DOG 0.646  0.849 0.837 0.843 | 0.794
Avg, 0.634  0.807 0.783 0.789 | 0.753
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Second Evaluation:
Best Combination

Corr SIFT DAISY-I DAISY-II Avg.
Har 0.615 0.767 0.729 0.741 | 0.713
HarAff  0.629 0.818 0.791 0.798 | 0.759
HarLap 0.635 0.814 0.784 0.790 | 0.756
HesAff 0.636  0.795 0.773 0.779 | 0.746
HesLap 0.630 0.757 0.740 0.742 | 0.717
MSER 0.648  0.846 0.826 0.832 | 0.788
DOG 0.646  0.849 0.837 0.843 | 0.794
Avg, 0.634  0.807 0.783 0.789 | 0.753

Best Performers of our 3DPVT 2010 Comparison
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Second Evaluation:
Best Combination
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Second Evaluation:
Best Combination
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