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BIOMETRIC LOG IDENTIFICATION SYSTEM
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Assess

1. the identification performance for a set of tree logs,

2. the applicability of fingerprint- and iris-based methods,

3. the impact of enhancement.

Main Objectives
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1. TESTSET – Identification Performance

ENTACHER:

 50 different logs

 8 images per log (4 with and 4 without flash)

 8 logs were cross-cut and again captured

Mayr-Melnhof:

 105 strongly bended logs

 3 images per log
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2. APPLICABILITY OF FINGERPRINT AND IRIS 
RECOGNITION BASED APPROACHES



TREE LOG BIOMETRICS 

Three different matching procedures:

MSAP

MSAP&S

MSAP,F

MCS1

MCS2

2. FINGERPRINT-BASED APPROACH
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 Normalized polar transformation using the pith position (bi-cubic)

2. IRIS-BASED APPROACHES
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 Normalized polar transformation using the pith position (bi-cubic)

 Two formats: 512x64 and 512x512

2. IRIS-BASED APPROACHES
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 Normalized polar transformation using the pith position (bi-cubic)

 Two formats: 512x64 and 512x512

 Different feature extractors/ comparators - USIT (University of Salzburg 

Iris Toolkit):

o lg – Masek (2003)

o cr – Rathgeb (2010c) Hamming distance

o qsw – Ma (2004a)

o ko – Ko (2007) has its own comparator (koc)

2. IRIS-BASED APPROACHES
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 Normalized polar transformation using the pith position (bi-cubic)

 Two formats: 512x64 and 512x512

 Different feature extractors/ comparators

 lg and ko were extended to work with bigger textures:

2. IRIS-BASED APPROACHES

ROI

o different configurations for #rows (r) and
row-height (hr) 

ROI = #rows x row-height:

Excluded part

row-height (hr) 
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Input image
 Image registration
 Subdivide into blocks

 Local orientation estimation
 Smooth orientation field

32x32

Orientation image Frequency image

512

Adaptive FFT-filtering using Log-Gabor filters

3. ENHANCEMENT
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3. ENHANCEMENT – TWO VARIATIONS

 ENH-1: smoothed orientation and frequency field

 ENH-2: corrects the orientation and frequency field for each block 

if 𝜑 > 𝑡, 𝑡 = 𝜆 ∗ log(𝑝𝑖𝑡ℎ 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒)

𝜑 = 𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒

Local
orientation
estimate

Block-pith vector

ENH-NO ENH-2
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3. ENHANCEMENT – TWO VARIATIONS

 ISSUE: ENH-1 & ENH-2: introduce block artefacts

ENH-NO ENH-2
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EXPERIMENTS – VERIFICATION PERFORMANCE

 Applicability of the fingerprint and iris-based configurations and the

impact of enhancement:

FP:
o Enhancement improves the EERs
o Shape information is beneficial

IRIS:
o Bigger textures achieve better results
o Enhancement detoriates the EERs
o lg shows the lowest EERs
o lg(50/10) ignores 12 pixel of each image

the EER is the same as for lg(64/08)
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EXPERIMENTS – VERIFICATION PERFORMANCE

 Applicability of the fingerprint and iris-based configurations and the

impact of enhancement:
shape information

smaller grid = increasing feature vector size
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EXPERIMENTS – IDENTIFICATION PERFORMANCE

 Rank 1 – Detection rates

o Rates for TS1 are lower than for TS2

o Iris configurations achieve 100% recognition rates without enhancement

-> Implict use of shape information
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EXPERIMENTS – SUBSET ANALYSIS

 Cumulative distribution functions for the different intra- and interclass score 

distribution subsets:

o Scores of TS1 are inferior than those from TS2

o Enhancement improves the separability
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EXPERIMENTS – TS1 ANALYSIS

o CS-Images captured with flash (F) are more similar to each other than those without
(NF). 

o Scores for CS-Images without flash to those with flash are inferior (NF-F)
o Cross-cutting detoriates the similarity (F-CF, F-CNF, NF-CF, NF-CNF)
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CONCLUSIONS

 Fingerprint and iris recognition based approaches can be successfully

transfered to the field of wood log tracking

 Fingerprint-based:

o Enhancement significantly improves the performance

o Explicit use of shape information in the matching procedure

achieves the best results

 Iris-based:

o lg performs best – Gabor features are well suited

o Larger format is better suited

o Increasing number of rows increases the performance

o Implicit use of shape information
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Appendix 1 
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 HU-Moments (H1-H7)
 Circularity (C) 
 Rectangularity (R) 
 Eccentricity (E)
 Pith Eccentricity (PE) 
 Centroid Distances (CD)
 Pith Distances (PD)
 Zernike Moments(Z)

High discriminative power and reliability!

 Validation and Reliability of the Discriminative Power of Geometric Wood Log End 
Features, ICIP’2015, Quebec, Canada

Appendix 2
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Appendix 3

 Validation and Reliability of the Discriminative Power of Geometric Wood Log End 
Features, ICIP’2015, Quebec, Canada


