Chap. 5b
Applications:
Invariants over group means

o visual inspection tasks (fabrics)

e Image search engines (query by example)
SIMBA and MICHELSCOPE

e automatic classification of pollen
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Texture defect detection for textiles/fabrics
Segmentation of the defects
defect class
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Texture defect detection for textiles/fabrics
Discrimination of the defect classes
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Texture defect detection on steel surface areas
Segmentation of the defects
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Content based image retrieval

Image database

User query

Full image or part of image

Text:
Find all imageas with a zailing boal.

http://simba.informatik.uni-freiburg.de/
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SIMBA - Search IMages By Appearance

COLOR only

mearch template
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SIMBA - Search IMages By
Appearance
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SIMBA - Search IMages By
Appearance
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SIMBA — Search IMages By
Appearance

A == SN A I A 1

71376.85  70761.3 £9202.6 62030.95

PRirirlhard+

Inctitiit Fiir Infarmatily | Inivzarcitatr Crathiirn

NAC |

L An Chh

1R



Experiments

i

Search te plate

I Riirlbhard+ Inctitiit Ffiir Infarmatily | Ilniviarcitat Croaithiirn

NAAC 1 WAan Chh

17



Robustness to scaling

« Database as before,
grayvalue features only

» Kernels M(1,0)M(0,2),
M(2,00M(0,4)
e Images reduced/zoomed

(bilinear interpolation) to
scales from 0.7 to 2.4

e Database contains scales
1.3 and 1.7 only
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— Good recognition from scale 1 to 2.2, i.e. scale 4.8 in area
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SIMBA
Searching Images by Appearance
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% MICHEL Philaskop
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Project “automatic pollen recognition” -
Electron microscopic pollen images

grass rye mugwort

+ 33 further species (not relevant for allergies)

I Riirlbhard+ Inctitiit Ffiir Infarmatily | Ilniviarcitat Croaithiirn

NAAC 1 WAan Chh

7



Hazel pollen
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Daisy pollen grain
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Taxus

Integration over the 3D Euclidian motion
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Reference Data Base Description

e 26 pollen species directly sampled from the plants

— Correctly assigned species

— Maybe less variation in size and shape compared to
airborne pollen (no different sub-species, no regional

variation)
— No deformation or contamination or agglomeration

* Recording 3D volumes of about 15 samples of each
species with a Confocal Laser Scanning Microscope

— No distortions of the data due to imperfect imaging of a
usual microscope
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Automated Pollen Recognition in Air

Samples by Digital Microscopy

0. Ronneberger, U. Heimann, V. Dietze, E. Schulz

5 1 ] —=Goa=e=.

» Motivation
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Classification Results using 3D LSM Data

(leave-one-out Classification)

Correct  Wrong classifications
Artemisia.: 13 1 ->Compositae, 1 -> Platanus
Alnus: 15 -
Alnus viridis: 12 -
Betula: 13 2 -> Plantago
Corylus: 13 1->Alnus
Gramineae/Poaceae: 15 -
Secale: 11 3 ->Fagus, 1 ->Tilia
Allergolocial irrelevant*: 282 2 -> Gramineae

ol 97.4% 2.6%

* Acer, Carpinus, Chenopodium, Compositae, Cruciferae, Fagus, Quercus,
Aesculus, Juglans, Fraxinus, Plantago, Platanus, Rumex, Populus, Salix, Taxus,
Tilia, Ulmus, Urtica
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Retrieving tomographical 3D data with a
reqular Fluoreszenz microscope

assembling the images to by deconvolution with

obtain volume Punktbildfunktion all
Information fuzzy areas are
removec

Recording a stack of
Images with a regular
microscope
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Deconvolution of a Pollen

(hazel/Corylus)

point-spread
function

volume

deconvolved volume
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Video
“Licht ins Dunkel”
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