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ÁVeneer grading 

ÁLumber grading 

Acoustic Technology  
Current industry application 



New opportunities 
Acoustic velocity - measure of wood stiffness 

of trees and logs 
 



Acoustic Measurement in Trees and Logs 

Resonance approach Time-of-flight approach 



Key Issue for Implementation 

ÁTree velocity deviation 

Ğ Tree velocities measured 

by TOF methods were 

found significantly higher 

than log velocities 

measured by resonance 

methods.  

 

ĞMeasured tree velocity 

(apparent tree velocity) 

needs to be calibrated 

against log velocity when 

assessing the wood 

properties of standing trees 
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Why tree velocities differ from log 

velocities? 
Stiffer wood zone in outerwood? 

ÁñThis is largely attributed to the TOF tools measuring 

the acoustic velocity in the outerwood while 

resonance methods assess the whole cross-sectionò  

 

Áñéwith the TOF tools the flight path between two 

points is in the outerwood, whereas resonance 

methods assess the area-weighted cross-sectional 

average.ò 

 

ÁAre these statement accurate ? 

 



Objectives 

ÁReview the fundamentals of acoustic wave 
propagation in trees and logs 

 

ÁDiscuss two different mechanisms of acoustic 
velocity measurements 

 

ÁDiscuss the factors that influence tree 
velocity deviation  



Fundamental Wave Theory 

ÁOne-dimensional 

wave equation 

ĞLong slender rod of 

isotropic and elastic 

material 

ĞAdequate to 

characterize the wave 

propagation behavior 

in logs 
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Fundamental Wave Theory 

ÁThree-dimensional wave equation 

ĞInfinite or unbounded isotropic and elastic 

material 

ĞDilatational waves 

ĞStanding trees? 
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Semi-infinite elastic material 
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Effect of Poissonôs ratio on dilatational 

wave velocity 



Poissonôs ratio of green wood 

ÁNot explicitly known. 

 

ÁPoissonôs ratio do not seem to vary with 
density or other anatomical characteristics of 
wood in any recognizable fashion (Bodig and 
Goodman 1973). 

 

ÁAn average value of 0.37 (vLR) has been 
suggested for both softwoods and hardwoods. 
This translates into a dilatational wave velocity 
that is 1.33 times of the one-dimensional 
longitudinal wave velocity. 

 



Log Acoustic Measurement 
- Resonance approach 

ÁOne-dimensional wave equation 
applies 

ÁSensor detects frequency from 
hammer impact 

ÁVelocity is derived from resonant 
frequency and log length 


