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ABSTRACT ¢ The goal of this paper was to investigate the possibility and verify the use of the software product
“Image J” for the evaluation of the selected qualitative characters of wood as a renewable natural resource. For
this purpose, the qualitative character “‘false heartwood” in beech wood was selected and evaluated in the sample
of 63 logs. The aim was to compare the assessment of this qualitative character as it is performed today, namely
by visual evaluation, against the use of the software product “Image J”, which is considered to be more precise in
assessing this qualitative character. The difference in quality grades of wood assortments between the two methods
has also been quantified, as well as the potential economic benefits in the practical use of this software product. The
possibilities of its use in the evaluation and measurement of other wood qualitative characters have been described,
specifically those in which the quantification of the affected area is decisive. The results clearly demonstrate that the
current visual evaluation of these qualitative characters is not adequately precise and that therefore, in some cases,
it underestimates the quality of timber.

Keywords: raw wood assortments, quality of extracted wood, wood qualitative characters, automated quality
assessment

SAZETAK  Cilj ovog rada bio je istraziti mogucnosti i provjeriti primjenu programa ImageJ za vrednovanje
odabranih kvalitativnih obiljezja drva kao obnovljivoga prirodnog resursa. Za tu svrhu odabrano je kvalitativno
obiljezje trupaca bukve, tzv. lazna sz, i ocijenjeno na uzorku od 63 trupca. Cilj je bio usporediti procjenu toga kva-
litativnog obiljezja metodom koja se danas primjenjuje, tj. vizualnom metodom, s metodom u kojoj se primjenjuje
softverski proizvod ImageJ, za koju se predvida da je preciznija u procjeni toga kvalitativnog obiljezja. Odredena
Je razlika u kvaliteti razreda razlicitih drvnih sortimenata procijenjena tim dvjema metodama, te utvrdene poten-
cijalne ekonomske koristi od prakticne primjene toga softverskog proizvoda. Opisane su mogucnosti primjene
softvera u ocjenjivanju i mjerenju drugih kvalitativnih obiljezja drva, posebno onih u kojima je odlucujuca kvan-
tifikacija povrsine. Rezultati jasno pokazuju da je sadasnja vizualna procjena kvalitativnih obiljezja nedovoljno
precizna te da je u nekim slucajevima kvaliteta drva podcjenjena.

Kljuéne rijeci: drvni sortimenti, kvaliteta drva, kvalitativna obiljezja drva, automatizirano ocjenjivanje kvalitete
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1 INTRODUCTION
1. UVOD

Successful valorization and sale of timber grown
and produced is not possible without the precise knowl-
edge of its quantitative and qualitative characteristics
(Demko et al., 1993). Problems of wood assortments
are closely related to economic issues, as by assorting,
decision is made about the valorization and capitaliza-
tion of forest production capacity. Criteria for the eval-
uation of wood quality are presented by a system of
qualitative characteristics. Raw wood still cannot be
evaluated easily only according to positive quality fea-
tures (e.g., only by species, color, etc.), and negative
qualitative characteristics are also used. The evaluation
is performed based on quantity and extent of characters
(flaws), i.e. according to quantity and extent of normal
characters, abnormalities, diseases and wood damage,
which impair or in rare cases improve its utilization
and valorization. The extent of these negative qualita-
tive characteristics and quantitative dimensions of logs
or raw wood are the basic criteria for the classification
of wood into different grades and assortments accord-
ing to industry standards.

Thorough knowledge of technical conditions of
the production of wood assortments still does not guar-
antee the optimal capitalization of raw wood. It includes
knowledge of the business environment, competitive-
ness (Jelaci¢ et al., 2012) and long-term development
on the market and price development of wood assort-
ments. These pieces of information are the basis for an
optimal evaluation and placement of wood and timber
products on the market. Therefore, the optimal classifi-
cation of wood assortments and a thorough knowledge
of both the market and technology used in their produc-
tion are critical in determining the final capitalization
on the market, which is an essential and dominant sour-
ce of income for the forestry industry in Slovakia.

This paper deals with the evaluation of the quali-
tative character ,false heartwood’, according to the
current technical conditions and by the application of a
modern software product. This software can be used in
forestry to analyze the selected qualitative characteris-
tics, particularly their areal extent. Both methods are
compared and evaluated in assessing ,false heartwood’
character, including possible economic effects.

1.1 Legislative environment of SR
1.1. Pravni okvir u Republici Slovackoj

For assessing wood quality and its classification
into different grades, the system of technical specifica-
tions for raw wood assortments is used worldwide. Eu-
ropean Union has been seeking to harmonize these tech-
nical norms for a long time and to this purpose European
standards have been issued. Since EN classifies raw
wood assortments not taking into consideration the in-
tended use, they are practically unusable. Each EU
country has its own technical specifications, which have
a long tradition and these standards are being amended
without regard of the common European standards.

The use of standards in SR is regulated by the Act
264/1999 about technical requirements for products
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and conformity assessment and by the Acts 436/2001
and 254/20031, according to which standards are vol-
untary and only recommendatory. They become man-
datory only in the following cases: 1. Technical legisla-
tion (law, decree, etc.) 2. Legislative act of Office of
Standards, Metrology and Testing, 3. Treaty. Thus,
standards become legally binding only when the pur-
chasing contract is made between the supplier and cus-
tomer, meaning that in SR wood can be traded by any
technical standard which classifies the quality of wood
(Suchomel et al., 2010). This is mostly used by differ-
ent wood dealers but also by large processing entities.

The second reedition of the main standards for
raw timber in 2004 does not make the situation any
clearer. These facts affect the overall evaluation of
wood in operational practice.

Currently, there are two groups of standards in
Slovakia, which classify the quality of wood:
- Standards, which qualitatively classify raw-wood as-

sortments, where the future use is known.
- Standards, which qualitatively classify raw-wood as-
sortments, where the future use is unknown.

The first group includes the standards STN 48 0055,

STN 48 0056, which qualitatively classify conifers.

1.2 Detection and evaluation of beech false
heartwood
1.2. Otkrivanje i procjena “lazne srzi” bukve

Beech false heartwood is defined as unhealthy
red or brown colored false heartwood, sharply defined
and ring, flame or starfish shaped, seen on beech logs
(STN EN 844-10, 2000).

Evaluation of false heartwood (Klir, 1981)

Researches have shown that beech false heart-
wood has same mechanical properties as healthy wood.
Wood of false heartwood is hard to impregnate. Mar-
bled heartwood is the most difficult to impregnate. It
reduces the yield of higher quality timber. It requires a
different processing than in sawmills.

Classification of false heartwood
Classification of false heartwood, according to
shape (Klir 1981):
a) round, mostly irregular oval;
- simple, one-zone;
b) marble (mosaic), composed of numerous zones de-
marcated from each other;
¢) double, the outer frost core zone, arising due to low
temperatures;
d) radial, with sharp spurs and circumscribed with
symptoms of rot beginning;
- star, in the middle of log cut;
- flue placed off-center;

Classification of false heartwood, according to health:

- Healthy false heartwood with unchanged mechanical
properties from surrounding wood, with no signs of
rot and without significant fungus discoloration.

- Partly healthy false heartwood with an initial stage of
rot or with discoloration signs of fungus.

- False heartwood with advanced heart rot on most area
of false heartwood.
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- False heartwood with advanced stage of rot on the
whole surface of the core with visible wood crushing.

Measuring false heartwood (STN EN 1310, 2000)
The diameter of the circle surrounding the con-

taminated area is measured. It is expressed as the per-

centage of thickness measured on the appropriate head

(Fig. 1).

Figure 1 Measurement of false heartwood (STN EN 1310)
Slikal. Mjerenje “lazne srzi” (STN EN 1310)

The impact of false heartwood on the quality of beech
assortments

Table 1 describes the restriction of false heart-
wood in beech-specific ranges, according to various
legislative regulations. The size of beech false heart-
wood is an important indicator for the classification to
quality grade and proper assessment of its thickness
share of the front side. Therefore, increased attention
should be given to measuring its size. In addition with
other quantitative and qualitative features, size of the
false heartwood significantly influences the capitaliza-
tion of raw wood assortments.

1.3 Application of mobile devices in forestry
operations
1.3. Primjena mobilnih uredaja u Sumarstvu

To a certain extent, forestry is a conservative sec-
tor. “Classic” areas of computer technology are in use
(Tucek, 2011). Currently, the use of mobile devices in
Slovak forestry is insufficient. Mobile devices, used in
Slovakia, are mostly obsolete. The most used devices
are made by Latschbacher (Slancik ef al., 2007). To-
day, there is a variety of new advanced machines and
equipment, which significantly facilitate and simplify
the measurement and evaluation of qualitative charac-
teristics, and which are connected to high-performance
software tools.

Table 1 Assessment of the size of false heartwood of specific assortment quality, according to most commonly used technical

standards in SR

Tablica 1. Procjena veli¢ine “lazne srzi

tehnickim standardima u SR

NE3E)

u razredima kvalitete konkretnih sortimenata prema najcesce primjenjivanim

Quality grade
Razred . 1. LA 11.B 1n.c 11.D V. -V.
kvalitete
roundand | 43 o log | to 172 of log butt :
flame. to without
13 of Io butt end area, | end area, flame limitation. flame
to 20 % of log butt ndg flame red not | red to 1/3 of log red t 1/2’ f1 not
STN butt end area uareea allowed butt end area ebut(t) end Zre:g classified allowed
48 0056 do 20 % do 1/3 do 1/2 povrsine S nije L
. okrugla, do .. X . | bez ogranicenja, . . | dopusteno
(2007) povrsine na povrsine na | na debljem kraju, | . klasifici-
. . 1/3 povr- . . . jarko crvena do
debljem kraju .. debljem kraju, | jarko crvena do .. rano
Sine na . . 1/2 povrsine na
. Jjarko crvena | 1/3 povrsine na . .
debljem .. p . . debljem kraju
kraju nije dopustena | debljem kraju
to 1/3 of log | to 1/2 of forhead without
to 1/3 of | butt end area, | area, flame red to limitation. flame
to 20 % of log |log butt end | flame red not 1/3 of log butt ? not
. red to 2/3 of log .
Conditions of | butt end area area allowed end area butt end area classified allowed
Lesy SR, $.p. do 20 % do 1/3 do 1/3 do 1/2 povrsine L nije .
. . . ; .~ | bez ogranicenja, . . | dopusteno
(2009) povrsine na | povrSine na | povrSine na | na tanjem kraju, | . klasifici-
. . . . . . Jjarko crvena do
debljem kraju debljem | debljem kraju, | jarko crvena do .. rano
. . .. 2/3 povrsine na
kraju Jjarko crvena | 1/3 povrsine na debliem krai
nije dopustena | debljem kraju eogem frau
Quality grade
Razred F-A F-B F-C F-D
kvalitete
<20 % log butt
end area, flame | <30 % log butt end area,
red not allowed flame red core in % is allowed, flame red false heartwood in % of
STN <20 % povr- thickness < 10 % log butt end area <40 % is allowed
EN 1316-1 | Sine na debljem | <30 % povrsine na debljem | dopusteno, jarko crvena lazna srz u postocima | dopusteno
kraju, jarko kraju, jarko crvena srz u povrsine na debljem kraju <40 %
crvena nije | postocima debljine < 10 %
dopustena
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Programs developed and used in mobile devices
are primarily applied in processing and recording of tim-
ber. New types of mobile devices (e.g. the Trimble No-
mad) make new software solutions possible because of
their modern interface. In the future, it may be possible
to consider software implementation of various techni-
cal specifications, possibly with photographic documen-
tation of typical quality characters, or with the imple-
mentation of software applications that will allow
evaluating and measuring qualitative characteristics
based on a digital image. (¢.g. ImageJ software product).

These possibilities would certainly increase the
productivity of workers in handling the wood stock and
expand their opportunities to make the right decisions
for the best capitalization of wood in order to maxi-
mize the generated profit of sold assortments, includ-
ing an efficient control system. The qualitative charac-
teristics (of wood) must meet the requirements of
customers in the context of comprehensive quality
management, achievement of economic efficiency and
therefore profitability. High quality of specific products
can bring the company a significant competitive ad-
vantage (KoprolCec et al., 2012; Merkova et al., 2012).

2 MATERIAL AND METHODS
2. MATERIJAL | METODE

2.1 Examined material
2.1. Istrazivani materijal

For comparative analysis, beech false heartwood
was selected as qualitative character, since it is a rela-
tively frequent character with variable dimensions that
may significantly affect the final quality of raw wood
assortments.

Qualitative analysis was made of a total of 567
pieces of beech from the University forest company
TU Zvolen, from district forest areas: Trnie, Mlacik,
Cubica, Sekier, Ostra Luka, BlaZova, Certove Kuty,
Geberanica, Bukovina, Podzamcok, Hakovo, and
Michalkova. The character of false heartwood occurred
in 340 (60 % occurrence) assortments with an average
size of 15.9 cm circular area. Out of 340 units with the
occurrence of beech false heartwood, 63 selections
were chosen for the analysis by software ImagelJ, and
incidence of false heartwood on the log butt end was
photographically recorded.

2.2 Evaluation of false heartwood according to
STN EN 1310

2.2. Procjena “lazne srzi” prema normi STN EN 1310
The size of false heartwood was determined on

all 63 logs according to STN EN 1310, as described in

section 1.2. Consequently, the measured values were

expressed as percentages of false heartwood on the log.

False heartwood was measured with the calibrated cal-

iper and band.

2.3 Evaluation of false heartwood by use of
software product ImageJ

2.3. Procjena “lazne srzi” primjenom programa
ImageJ

All 63 logs were assessed on the basis of the
known log thickness in cm, which is called reference
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Figure 2 Analysis of false heartwood by software product
Imagel
Slika 2. Analiza “laZzne srzi” programom ImageJ

dimension and the program needs this parameter to cal-
culate the area in cm?.

In Imagel, the scale for the calculation of the sur-
face area of the log butt end, as well as the surface area
of false heartwood, is determined with a real reference
dimension — the log thickness in cm. The program cal-
culates the surface area of the log butt end, as well as
the surface area of false heartwood, after digital bor-
dering. Log butt end area and false heartwood area are
bordered by the mouse on a digital photography in pro-
gram Image] (Fig. 2). After the calculation of the sur-
face areas in cm?, it is easy to express the percentage of
false heartwood in the total surface area.

Qualitative evaluation took place in log conver-
sion depot Lieskovec from June 15, 2012 to Aug. 31,
2012.

2.4 Determination of volume and price for raw
wood assortments
2.4. Odredivanje volumena i cijene drvnih sortimenata

The volume of assortments was determined indi-
vidually by Smalian formula (1):

n d, +d)
4 2 L M
Where:
v - log volume in m?
d, - log thickness (thicker end) in m
d, - stud thickness (thinner end) in m
L - length of log in m

Each log was qualitatively classified according to
the size of qualitative character in terms of STN 48 0056
of 2007. Classification was made with respect to the size
of false heartwood detected, according to STN EN 1310
and according to the evaluation by software Imagel.

For each log, the price was determined per 1 m?
based on the volume and average price (second quarter
of 2012) of beech wood in forest public entities with
the dominant market share in Slovakia. The prices of
assortments are without VAT (tax) at log conversion
depot, and they were quoted from “Newsletters Na-
tional Forest Centre” (Brezinova, 2012).

DRVNA INDUSTRIJA 65 (2) 105-113 (2014)



« o o« Gejdos, Suchomel, Potkany: Software “Image J” Application in Evaluating the Quality...

In cases where assessment of the size of false
heartwood caused a different classification into quali-
tative grades, by either of the used methods, a price
difference was calculated for the specific log.

Due to the limited scope of this paper, only the lo-
cal market was considered. Therefore, long-term price
development of wood assortments in the surrounding
countries was not reflected in this paper. Only domestic
prices of the second quarter of 2012 were used.

2.5 Used tools
2.5. Upotrijebljeni alati

For simple calculations and graphical evaluation,
MS Excel 2010 was used. A steel meter (band) was used
to measure the size of false heartwood, and a standard-
ized caliper was used to measure the assortment thick-
ness. Photographic documentation was made with the
digital camera SONY DSC - P41 with effective pixel
count of 4,065,000 and lens with a focal length /= 5.0
mm. Printed graphics and other evaluations were per-
formed by software product ImageJ 1.37 v.

3 RESULTS AND DISCUSSION
3. REZULTATI | RASPRAVA

3.1 Analysis of false heartwood according to STN
EN 1310
3.1. Analiza “lazne srzi” prema STN EN 1310

The average size of false heartwood, measured by
STN EN 1310, was 19.2 cm with an average log thick-
ness of 42.4 cm. The average percentage area of false
heartwood was therefore 44.5 %. According to STN EN
1310, the largest size of false heartwood was recorded
in the analyzed log No. 26 (60 cm). The smallest false
heartwoods were recorded on logs No. 6 and 49 (5 cm).
The largest percentage area of false heartwood on the
log was recorded in the analyzed log No. 26 (90.91 %),
and the smallest on log No. 6 (9.49 %).

The disadvantage of the analysis according to
STN EN 1310 is that it does not reflect the irregularity
of false heartwood surface. It provides accurate results
for regular (round) shape of false heartwood. The least
accurate results are those for very irregular shapes of
false heartwood. Under these conditions, this method
systematically overestimates or underestimates the as-
sessment, and thus creates incorrect determination of
false heartwood proportion depending on log thick-
ness. This may then result in a lower grade classifica-
tion, which basically means worse capitalization of
wood assortments and smaller profit from its sale. On
the basis of objective assortment classification (better
grades), better revenues would actually be achieved.
The size of false heartwood in cm, measured in accord-
ance with STN EN 1310, for all the analyzed assort-
ments are shown in Fig. 3.

3.2 Analysis of false heartwood according to

ImageJ
3.2. Analiza “lazne srzi” primjenom programa ImageJ

On the basis of the reference dimension, thick-
ness of log, the program calculated the surface area of
log butt end and false heartwood surface in cm?, and
then expressed as percentage of false heartwood on the
log butt end. The surfaces of false heartwood in cm?
computed by Image] software are presented in Figure
4. The largest surface of false heartwood was recorded
on log No. 26 and the smallest on log No. 6, which was
confirmed by the analysis made in accordance with
STN EN 1310. For qualitative classification, the per-
centual share in the log surface is important.

The largest percentage of false heartwood was
recorded on log No. 26 (60.49 %), and the smallest per-
centage on log No. 6 (0.3 %). These results confirm
that the analysis made by the software product and as-
sessment according to STN EN 1310 are much more
accurate, especially for very irregular false heartwood,
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Figure 3 Size of false heartwood in cm according to STN EN 1310
Slika 3. Veli¢ina “lazne srzi” u centimetrima prema STN EN 1310
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Figure 4 Areas of false—core in cm? by ImageJ

Slika 4. Povrsina “lazne srzi” izrazena u cm? dobivena primjenom programa ImageJ

where the area of damage is systematically overesti-
mated

3.3 Comparative Analysis
3.3. Komparativna analiza

The results of comparative analysis show that the
assessment of false heartwood according to STN EN
1310 systematically overestimates the area of irregular
false heartwood, because it is considered as regular
shape, which is almost never the case with false heart-
wood. The results of comparative analysis confirmed
that taking into account 63 logs, the average difference

of false heartwood area on the log of each assortment
was 28.2 % (i.e. false heartwood evaluated by Imagel
was on average 28.2 % smaller than that assessed ac-
cording to STN EN 1310). In some cases, this differ-
ence has significant influence on potential classifica-
tion of assortments into quality grades. The average
percentage size of false heartwood evaluated according
to STN EN 1310 was 44.6 %. The average percentage
of false heartwood, evaluated by software ImageJ, was
16.37 %. The average butt end area of the log, calcu-
lated by Imagel, was 1605.700 cm? and the average
area of false heartwood was 272.319 cm?.

—— The percentage ratio of false heartwood from thicker end area by STN EN 1310
Udjel “lazne srzi” na debljem kraju trupca prema normi STN EN 1310
- — - The percentage ratio of false heartwood from thicker end area by ImageJ
Udjel “lazne srzi” na debljem kraju primjenom programa Imagel
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Figure 5 Percentages of false heartwood on total log area according to STN and program ImageJ

Slika 5. Postotak povrsine “lazne srzi
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na ukupnoj povrsini trupca prema normi STN dobiven primjenom programa /mage.J
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Figure 6 Analyzed log No. 52
Slika 6. Analizirani trupac broj 52

Figure 7 Analyzed log No. 58
Slika 7. Analizirani trupac broj 58

Figure 5 graphically represents percentages of
false heartwood according to both methods (STN and
Imagel). For better clarity and illustration of differences
between these two methods, the results were connected
into curves. The image clearly shows systematic overes-
timation of false heartwood share according to STN EN
1310. The smallest difference between these two meth-
ods was recorded with log No. 52 with log thickness of
57 cm (3.24 %), probably due to relatively regularly
shaped false heartwood (Fig. 6). The analysis of other
logs confirmed that differences between these two meth-
ods are smaller when false heartwood is smaller and
more regular; this confirms the fact that the assessment
according to STN EN 1310 achieves the desired accu-
racy only when false heartwood is small and regularly
shaped. Conversely, the biggest difference between
methods is recorded when false heartwood is at the larg-
er butt end of the log and of very irregular shape, smaller
in proportion to log butt end area (49.6 % difference
with log No. 58 - Fig. 7).

DRVNA INDUSTRIJA 65 (2) 105-113 (2014)

The assessment of irregular false heartwood ac-
cording to STN EN 1310, significantly overestimates
its actual dimensions, which in practice results in the
classification of logs to lower quality grades for most
assortments with false heartwood. Based on the actual
size of false heartwood, according to software Imagel
it is possible to classify some logs into better grades,
and thus achieve better price for wood and higher level
of capitalization of assortments in operational practice.

This software product could be used in feedback
analysis and quality control of manufactured and
shipped timber assortments i.e. in auctions and re-
search, of course, provided that the photographic docu-
mentation is available.

3.4 Economic benefits of software deployment
3.4. Ekonomska korist od primjene programa

The total volume of analyzed assortments was
39.62 m® (Smalian calculation formula). All assort-
ments were qualitatively classified according to STN
48 0056 of 2007 into appropriate quality grades. The
assessment of the proportion of false heartwood in log
butt end had significant impact on classification into
different grades. Up to 22 units were classified in the
same quality category by both types of analyzes. In
other cases, the evaluation of false heartwood by Im-
agel resulted in classification to better quality grades
(sometimes two grades better). Percentages of assort-
ments in specific quality grades for both assessment
methods of false heartwood are shown in Figure 8.

On the basis of volume and price per 1 m* (last
quarter 2012), the final price was calculated for each as-
sortment. Overall evaluation of the sample determined
with classical assessment of false heartwood according
to STN EN 1310 was estimated at € 2,036.83. By assess-
ing the false heartwood according to ImageJ, the overall
assessment of the sample was € 2,436.37. Difference is
€ 399.54. On average, higher capitalization of about
10.1 €.m™ could be achieved when assessing false heart-
wood according to software “Image J”. Maximum 22 m*
of assortments can be loaded on one truck. In this case,
the economic benefit of one load can be quantified ap-
proximately to € 300.30. The prices of assortments used
for the calculation were the following (Brezinova, M.
2012): Assortment II. grade 89.12 €m?, assortment
LA grade 69.27 €m?, assortment III.B grade 55.11
€'m?, assortment I1I.C grade 44.96 €-m>, assortment of
fiber and other industrial wood 36.93 €:m.

In practice, the costs of implementing this meth-
od only include the prices of mobile devices, which
vary depending on the equipment, starting at € 1,300
per 1 piece. The costs of digital camera are relatively
low. The software is free, and freely distributable,
meaning that after purchasing a mobile device, the
costs are rentabile after dispatching about 173 m?. This
conclusion would only apply if the entire amount was
assessed by this one mobile device and the resulting
assortment quality affected only the qualitative charac-
ter ‘false heartwood’. When several characters (their
area) are assessed, the effectiveness of this method is
multiplied.

M
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Figure 8 Percentages of assortments in quality grades by assessment of false heartwood according to STN EN 1310 and

Imagel

Slika 8. Postotak sortimenata u pojedinom razredu kvalitete procjenom “lazne srzi” prema normi STN EN 1310 i uz primjenu

programa ImageJ

4 CONCLUSION
4. ZAKLJUCAK

The results presented in this paper document the
significant impact that the increased focus on accurate
assessment of negative qualitive characters of wood
will bring in near future, particularly in view of poten-
tial economic benefits. Some countries already have
legislative regulations for electronic timber sorting and
more accurate assessment of negative qualitative char-
acteristics (e.g. Austria). The first CT scanners are al-
ready applied (e.g. company Microtec), providing per-
fect measurement and evaluation of all wood qualitive
characters that are visible on log surface or hidden in-
side. It can be assumed that this trend will continue and
timber traders, who want to sell wood profitably, will
focus on opportunities to minimize the negative evalu-
ation of timber regarding the characters and thus reach
its higher value (Motik et al., 2008).

Although in Slovakia the use of advanced tech-
nologies in forestry sector is not at the required level,
change can be expected in near future. Therefore, there
is room for possible deployment of technologies,
which would allow to forestry to get more revenue be-
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cause the sale of wood assortments is the dominant
source of its income. Such technologies include the
tested software “Imagel” along with mobile devices
and other devices of modern technology.

In view of the income from timber sales, prices
and market developments are also important. Recently,
they have been affected by global economic crisis and,
in Slovakia particularly, also by poor structure of pro-
cessing industry. Forestry companies, if they want to get
the most revenue, will have to make marketing analysis
and research of long-term price trends. These activities
are not implemented in our forestry companies. The in-
terest in renewable energy resources and research of its
energy characteristics will be constantly growing
(Dzurenda et al., 2012). Continuous technological de-
velopment and progress will bring new and effective
wood processing options of raw wood material, ena-
bling the reduction of the requirements on overall wood
quality (Teischinger, 2010). Development in the last 300
years only confirms this finding (Teischinger, 2010).

Global climate and economic changes will bring
in future further turbulences on the market of timber
and renewable energy sources, and so the issue of its
capitalization will increase in importance.
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