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PITH ?

Introduction

- Growth center of a tree stem == innermost point
- Pith != geometric center

Pith estimation scheme Experiments
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WHY ?

Timber Grading

Wood industry
- Annual ring measurements:

→ counting / average ring width
- Reaction wood estimation

Dendrochronology:
- Tree ring dating

Fingerprint Approach

Single reference point on a cross section image

Introduction Pith estimation scheme Experiments
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→ First work treating rough log end images

→ Local orientation estimation using
- Laplacian pyramids and linear 

symmetry
- Quadrature filters

Introduction Pith estimation scheme Experiments

???



Pith Estimation
7

Contributions

→ Large image set captured at an Austrian sawmill yard

→ Comparative experiments (ct-images and rough log end images)

- 109 images log rough spruce log ends ↔ (Norell, 2008)
- 29 ct-image slices of a single log ↔  (Entacher, 2008)

→ Simple Fourier Spectrum  Analysis methods

- considerations about Fourier Spectra of annual ring 
sections

→ Pith estimation accuracy and timing performance:

- Block selection (size and distribution)

Introduction Pith estimation scheme Experiments
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Local Fourier Spectrum Analysis

Pith estimation scheme

Block Selection

Intersection

Pith Estimate

Introduction Pith estimation scheme Experiments
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Local Fourier Spectrum Analysis

Pith estimation scheme

Introduction Pith estimation scheme Experiments

→ ct-image
varying ring width

→ sanded cross section
ring curvature

→ rough cross section
sawing disturbances
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Peak Estimation

Linear Regression

Local Fourier Spectrum Analysis

Weighted Linear Regression

Principial Component 
Analysis

Pith estimation scheme

Introduction Pith estimation scheme Experiments
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Peak Estimation

Linear Regression

Local Fourier Spectrum Analysis

Weighted Linear Regression

Principial Component 
Analysis

Pith estimation scheme

Introduction Pith estimation scheme Experiments

Simple Preprocessing
→ Bandpass filter

remove low and high frequencies

→ Threshold
T = max. Peak * [0.6, 0.9]
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PCA

T = max. Peak* 0.6

0,995

0,769

Pith estimation scheme
Local Fourier Spectrum AnalysisLocal Fourier Spectrum Analysis

Introduction Pith estimation scheme Experiments

Certainty Value:



Pith Estimation
13

Pith estimation scheme
Block Selection Algorithms

Block Area Selection Pointwise Block Selection

Rectangular Circular

(Österberg, 2004)

Introduction Pith estimation scheme Experiments
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Experiments

→ Two image sets

→ 36 ct – image slices (512x512)
→ 109 rough log end images (1024x768)

Introduction Pith estimation scheme Experiments
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Experiments

→ Two image sets

→ Different configurations:

- Two block selection algorithms with different settings

Block Area Selection

- Circular and rectangular
- Blocksize 8x8 to 32x32
- non- and halfoverlapping
- different selection areas

Pointwise Block Selection

- Blocksize 8x8 to 32x32
- Cluster size
- Amount of clusters
- Termination criterias

Introduction Pith estimation scheme Experiments
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Experiments

→ Two image sets

→ Different configurations:

- Two block selection algorithms with different settings

→ Different certainty value thresholds for the intersection step

Introduction Pith estimation scheme Experiments



Pith Estimation
17

Experiments

→CT-BAS-C1 (16x16 blocksize, non-overlapping)
→CT-BAS-C2 (8x8 blocksize, non-overlapping) – 80x80
→CT-BAS-C3

(16x16 blocksize, 5 clusters – 2x2 blocks,
max. 5 iterations, termination criteria: 2 pixel)

Introduction Pith estimation scheme Experiments
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Experiments

Mean - 2.8 pixel

(Entacher,2008)

Introduction Pith estimation scheme Experiments
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Experiments

Introduction Pith estimation scheme Experiments

16x16 pixel blocks
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Experiments

300x300 pixel

Introduction Pith estimation scheme Experiments
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Conclusions

→ Fourier Spectrum Analysis methods: fast, robust → accurate pith estimation

→ different image sets require different configurations

- difficulties due to disturbances

→ Peak analysis is very simple and effective

→ PCA shows a good reliability for determining valid orientation certainty 
values

→ annual rings close to the pith are more circular

→ Blocksize, distribution, amount of blocks and Fourier Spectrum preprocessing      
are very important for accurate pith estimation


