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Abstract: Types and causes of errors in the automatic measurement of roundwood. We analyzed the types 
and causes of errors in automatic measurement of logs. It was found that there is no clear way to determine 
what to measure and check the thickness of the material and which party roundwood will provide the required 
accuracy of measurement. In addition, there is no understanding that the conditions of technical and 
technological and organizational measures must be met in sawmills to be able to use the automatic 
measurement of logs. 
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INTRODUCTION 

Measurement is made of round wood in sawmills and plywood factories. The 
sawmills and plywood factories are measured during collection of wood raw material from 
suppliers and at mills in the handling of shafts on logs, logs sorting and sawing logs at 
lumber. The raw material to sawmills can be supplied in the form of shafts or logs. The 
national conditions are very difficult to measure shafts, due to the fact that the raw material 
has an irregular shape and size, and is poorly treated in the woods.There are in the world, 
especially in the Nordic countries, automated manipulation nodes, slashing  and sorting 
logs. At these nodes, automated measurements shaft and logs dimensions and quality.    The 
next step is to measure dimensions and calculate the volume of peeled logs against abrasion 
on the timber. 
 
MEASUREMENT AND ERRORS OF MEASUREMENT  

Measurement is called the operations of determining the numerical value of the 
physical quantity measurement. The measurement results are always different from their 
true values, give only values close to them. The reason is the imperfection of the measuring 
instruments that we use, the vagueness of our senses involved in observation, and the 
variability of environmental conditions. The difference between the value of x given size, 
determined from the measurements and the true value x0 is called the absolute error of 
measurement.  

 
d = x – x0 

 
Although you need to determine the approximate value of the range x�d  in which 

most likely is the actual value x0. Half the width of this interval of at d is called the 
measurement error. The literature also uses the term uncertainty of measurement. 
Error  in the measurement is impossible to avoid the uncertainties inherent in the essence of 
the measurement. In this sense, the errors did not mean mistakes can not be avoided even 
with greater care. We use the word "error" and for cases where the error actually occurs in 
the ordinary sense of the word, it means giving to eliminate the error, or one that could have 
been avoided. We call it "unacceptable mistake." 
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Fig. 1. Error distribution curves 

a) systematic, b) accidental, c) the sum of systematic and random, � (x) - distribution function of random 
errors, x - the value obtained by the measurement,  x - mean value, x0 - the actual 

 
There are two basic types of measurement errors: systematic errors and random 

errors. The systematic error we have to do when the constant repetition of the measurement 
is the difference between measured values and the actual value, while the scatter of results 
of individual measurements is small (Fig. 1a). The cause of the systematic error is the most 
imperfect performance of measuring instruments. Repeating the measurements under the 
same conditions of measurement and using the same measuring instrument, sometimes we 
find that the results differ. In a large series of measurements can, however, notice some 
regularity. The vast majority of the results practically does not differ much from each other. 
There is a random error of the measurement results of stochastic projection (Fig. 1b). 
The center of gravity of the distribution curve is equal to the actual value, which is the same 
chance of obtaining the results of larger, as smaller than the true value. The source of 
random error is mainly inaccuracy of our senses. Random error subject to the laws of 
mathematical statistics without the need to consider what was the physical cause of this 
error. In a real measurement situation is quite common intermediate (Fig. 1c), which occurs 
both random component, as well as systematic error. Error distribution curve for this case 
shows that the test results fluctuate around the mean value x , which is shifted relative to the 
actual value x0. In order to determine who dominates the errors, the measurements repeated 
at least three times. If the results of successive measurements are identical, then the measure 
of the accuracy of the measurement errors are systematic. If, however, there is a statistical 
scatter of results, ie each measurement yields a different result, and the differences between 
the results greatly outweigh the systematic errors, then dominated by random error. In 
addition errors are impossible to avoid giving any errors called to eliminate the errors 
unacceptable. Among the errors, we can distinguish unacceptable systematic errors 
contributed by the measuring instrument and errors thick. The error contributed by the 
measuring instrument is an error in the marking of the instrument. Errors thick is of 
imperfect  the person making the measurement. 

 
 
 

 40



DETERMINATION OF THE VOLUME OF SAWLOGS 
Correct configuration of the material volume greatly affects the efficiency of 

economic activities of sawmills. Only appropriate to establish and enforce a measurement to 
avoid confusion between the supplier and recipient of sawmill wood. It also allows you to 
find the appropriate information on the status of stocks of raw material in various stages of 
the process at the mill. When determining the volume of roundwood mistakes are 
methodological and measurement. Systematic error comes from the fact that the curve of 
the morphological shots does not coincide with forming a solid of revolution, the model 
used to calculate the volume of this part. In addition, there is a mismatch between the 
pattern to the shape of the object being measured in the transverse direction. Measurement 
errors occur when measuring the diameters and lengths of wood and can be divided into 
random, systematic and thick. Random errors can not be avoided, and the reason they are 
either completely unknown or little perceptible. Systematic errors caused  inaccuracies 
performance marks, etc. can be eliminated by improving the measuring instruments and the 
errors thick removed by careful measurement and use of efficient modes of measurement. 
Another error of this group is the rounding error, because measurement is a unit of 
measurement, which for practical reasons or construction of the instrument can not be 
broken down into smaller particles. Considering the error caused by rounding, we conclude 
that the error actually is not accidental and is not an inevitable mistake, because we make it 
consciously. 

Generally applicable way to measure the thickness of the round is a thick wood, 
which is based on measuring the diameter in the middle of its thickness, it is a volume 
calculation formula Huber. Huber's formula gives accurate results in the case of the cylinder 
and the total and truncated paraboloid. In the case of the cone and neiloidy, total and cut - 
the results are too small. However, for logs with a length of 6 m Huber model gives results 
accurate enough, since the marginal difference in diameter is negligible and the shape of the 
logs is similar to a paraboloid or the waltz. When measuring long logs Huber model gives 
results too low by a few percent less than in comparison with the thickness of the actual 
wood. 

The most suitable for economic tasks is considered to determine the cross-sectional 
area as a circle with a diameter equal to the arithmetic average of two diameters, measured 
in arbitrary directions perpendicular to each other. Accuracy for one diameter is very small, 
but with a mass measurement of a large number of sections of the errors will have 
undergone a substantial reduction. Decisive influence on the error in the volume defined by 
the formula Huber has a diameter measurement error, while the length measurement error is 
of no importance. Also, when measuring the diameter of the wood with bark and applying 
corrections to eliminate the impact of bark diameter measurement errors we get, as the 
cortical thickness at a given diameter is characterized by considerable volatility. The 
volume of sawmill logs usually used in addition to the pattern of the middle section also 
establishes the length and diameter of the thinner end using special tables. It should be 
noted that, with the same length and diameter of the thinner end of the actual volume of the 
logs varies, it depends on the shape of logs and contained in a wide range. These tables can 
be used only to measure the mass. Accuracy of results obtained in determining the volume 
of logs by using tables compiled for the thinner end diameter and length depending upon the 
degree of similarity in shape to those measured by the logs on which the tables were 
compiled, the number of logs and measured their length. The degree of similarity and the 
number of measured logs are larger and the shorter logs, the results are more accurate 
(errors of 10% - Kuritsyn 2011). 
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AUTOMATION MEASUREMENT ROUNDWOOD 
Increasingly used in sawmills automatic measurement of dimensions and material 

volume calculation. Automate the measurements to eliminate the people who perform these 
activities. With the manual measurement of roundwood is unavoidable subjective 
measurement error. The measurement accuracy is dependent on the physical and mental 
measuring person. In calculating the volume of the wood may occur errors. The automatic 
measuring devices virtually no error occurs methodical match the pattern in the longitudinal 
direction by way of integration or the sectional method (Bajkowski 1977). Contrast, as well 
as the measurement errors are also hand in determining the volume of devices which 
measure the diameter by half the length, diameter, the thinner end or the diameter calculated 
as the arithmetic mean diameters of the thinner and thicker end. In the transverse direction 
are used 1, 2 or 3 lines of measuring diameters (there is also a methodological error, and 
when measured by hand). The biggest problem with the automatic measurement of the poor 
condition of the surface treatment and the presence of round wood bark. The measurement 
of saw logs at delivery of the forest we make most of the bark, while the front of the hall 
sawing logs to be peeled - in some countries, the reduction is carried out even its shape. The 
logs are not cleaned of knots and have outstanding inflows root. The logs are in the bark or 
under-bark. The ends of the logs are poorly cut. The longitudinal conveyor before 
measuring device, logs are poorly separated. Thin logs are not close to the longitudinal 
central axis of the conveyor. In terms of metrology, measurement devices, automatic gives 
large errors because of possible displacement relative to the axis of the conveyor product 
lines, irregular shape and poor condition of the surface of logs. When measuring the 
diameter of the automatic devices roundwood permissible error of the instrument generally 
does not exceed 2 mm. Administration by the manufacturers fault but the device does not 
inform the user about what is the accuracy of the measurement of the raw material, which is 
a major extent, the accuracy depends on proper preparation of the associated equipment 
(conveyors, debarker) and to prepare wood for measurements. 
 
CONCLUSIONS 

�

Still valid is to answer the following questions: 
- what method should be defined and check the volume of material, 
- what diameters should be measured and how accurate, 
- which party roundwood provide the required accuracy of measurement, 
It should also clearly state what technical conditions of technological and 

organizational solutions have to be met at the sawmill, so you can use the automatic 
measurement of logs. 
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Streszczenie: Rodzaje i przyczyny b��dów przy automatycznym pomiarze drewna 
okr�g�ego. Przeanalizowano rodzaje i przyczyny b�	dów przy automatycznym pomiarze 
k�ód. Stwierdzono, �e nie ma jednoznacznego okre�lenia jak
 metod
 mierzy� i sprawdza� 
mi
�szo�� surowca i jaka partia drewna okr
g�ego zapewni wymagan
 dok�adno�� pomiaru. 
Oprócz tego nie ma ustale�, jakie warunki techniczno-technologiczne i organizacyjne 
musz
 by� spe�nione w tartakach, aby mo�na by�o zastosowa� automatyczny pomiar k�ód.  
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