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Relationships between 3D roughness parameters 
and visuotactile perception of surfaces of 
maritime pinewood and MDF
Abstract: The objective measurement and subjective esti-
mation of the surface quality by the consumers are impor-
tant issues for furniture production and marketing. The 
objective of the present study is to find suitable (objec-
tive) roughness parameters that are linked to human 
sensation. Maritime pinewood and medium-density fiber-
board (MDF) made from the same species are in focus. 
The roughness was measured by means of a 3D confocal 
profilometer and 13 independent 3D roughness param-
eters were computed. The quality of surfaces was modi-
fied through sanding, whereas the grit size of sand papers 
ranged between P60 and P320. The applied pressure and 
sanding time were controlled. The subjective estimation of 
the surface aspects was performed by several individuals 
through sensorial analysis. Biplots of several roughness 
parameters versus tactile rank revealed in the case of MDF 
a significant correlation to arithmetical average roughness 
Sa and valley material component Sr2. For pinewood, the 
parameters arithmetical average roughness Sa and texture 
aspect ratio Str correlated best to tactile rank.

Keywords: confocal, hedonic, roughness, tactile, wood

*Corresponding author: Tahiana Ramananantoandro, Université 
d’Antananarivo, Ecole Supérieure des Sciences Agronomiques, 
Département des Eaux et Forêts, BP 175 Antananarivo 101, 
Madagascar, Phone: +00261324433225,  
e-mail: ramananantoandro@gmail.com
Pierre Larricq: Institut Clément Ader, IUT Génie Mécanique et 
Productique, 1 rue Lautréamont BP 1624 65016 Tarbes Cedex, 
France
Olivier Eterradossi: Centre de Recherche C2MA, Ecole Nationale 
Supérieure des Mines d’Alès, 6 avenue de Clavières, 30319 Alès 
Cedex, France

Introduction
For the acceptance and marketing of furniture, the wood 
surface quality is essential. It has an influence on the 
industrial process and its economy, and it is important to 
consider also the consumer’s aesthetic preference with 

this regard. The quality of a machined surface is assessed 
by the operator who grades products into quality classes 
(American Society for Testing and Materials 2004) 
through tactile and visual comparison with known 
standards. Low-grade numbers indicate acceptable sur-
faces, whereas products with high-grade numbers have 
to be discarded because they require additional rework 
resulting in additional production costs. The grading 
is primarily subjective, as they rely on the tactile and 
visual senses of the observer. According to Wilkowski 
and Wojton (2009), the efficiency of subjective assess-
ment increased with decreasing class quantity. Objec-
tive (instrumental) measurements would be necessary 
to establish a list of parameters suitable for evaluating 
surface roughness, which are related to sensory percep-
tion of surface quality.

The characterization of wood surfaces was reviewed 
by Sinn et  al. (2009). Traditionally, surface roughness 
is measured by contact stylus instruments yielding 2D 
topographical information. Surfaces are then character-
ized by means of parameters that also rely on the statisti-
cal relevance of the data. However, this method doesn’t 
always provide satisfactory functional characterization of 
the surface topography. For anisotropic surfaces such as 
wood, 3D data are more appropriate. 3D roughness param-
eters also provide information on texture direction, texture 
type information, and functional properties (Sandak and 
Negri 2005). Optical techniques based on noncontact 
profile acquisition are well suited to this purpose.

3D roughness parameters were related to machining 
parameters (Hernandez et al. 2011) or gluing performance 
(Fellin et al. 2009; Cool and Hernandez 2011). However, 
few studies were dedicated to the relationship between 
3D roughness parameters and sensory attributes (Coelho 
et  al. 2008). Relationships were found between tactile 
roughness and 2D roughness parameters, such as Hmax 
(maximum height of primary profile) (Sadoh et al. 1977), 
Rq (root mean square roughness) (Yasuda et al. 1983), and 
the skewness and kurtosis of the primary profile (Fuji 
et al. 1997). The relationship between the distribution of 
roughness profile peaks and tactile roughness has been 
found on hardwood (Fujiwara et  al. 2001). However, in 
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some cases, these parameters failed to represent tactile 
roughness on hardwood and softwood surfaces.

This study is focused on sanded surfaces derived from 
maritime pinewood (Pinus pinaster Aït). It is the most 
important conifer species in France, extending more than 
1.8 million ha (data from 2012, French National Institute 
of Geographic and Forest Information). Sanding is the 
fundamental industrial process to create specific surface 
qualities in wood finishing (Sinn et al. 2004). The purpose 
of the present study is to investigate a possible correla-
tion between quantitative 3D roughness parameters and 
sensory attributes for estimating surface quality.

Materials and methods

Sample preparation
Maritime pinewood (P. pinaster Aït) and medium-density fiberboard 
(MDF; 600 kg m-3), also from maritime pine, have been investigated. 
Gaitonde et al. (2008) gave an overview concerning the surface rough-
ness of MDF. The dimensions of boards were 200 mm long × 100 mm 
wide × 8 mm thick for roughness measurements and sensory evalua-
tions. This size is a compromise between the area necessary to the 
hand touch test and the capacity of the sanding machine. Speci-
mens were conditioned at 65% relative humidity and 20°C until they 
reached an equilibrium moisture content of 12% before sanding to 
reduce any possible moisture effects.

Aluminum oxide abrasive was the sanding material. The sand-
ing belts were 2250 mm long × 150 mm large with a paper backing. 
Five grit sizes of P60, P80, P100, P220, and P320 were selected as 
common tools in woodworking industries. Sanded MDF specimens 
were noted MDF60 to MDF320 according to the grit numbers, where-
as sanded wood specimens were called W60 to W320. MDF samples 
were sanded along the machine direction. Defect-free wood samples 
were sanded on tangential surface along the grain orientation. Four 
replications of each material were sanded per grit size. That made a 
total of 20 MDF and 20 wood specimens to be studied. For all tests, 
the rest of machine variables – that is, intensity of the applied pres-
sure (40 N), exposure time (20 s), and speed (25 m mn-1) – were held 
constant throughout the experiments.

Profile roughness acquisition

Instrument

The MicroMeasure profilometer from Stil Instruments (Aix en 
Provence, France) was equipped with a CHR 150 optical pen. The in-
strument works with noncontact profile acquisition and combines a 
high-resolution chromatic displacement sensor with an x/y table to 
measure surface roughness and topography. The sensor has a vertical 
measuring range of 300 µm and a vertical resolution of 0.01 µm. The 
spot size of the sensor was 2 µm. By scanning the surface in the (x,y) 
direction, the microtopographic structure of the surface was recorded.

Filter and sampling length

The sensory properties of surfaces were perceived by the pressure 
of fingers and their displacement on the material surface. Research 
hypothesis was that the stimulus on the fingers could be compared 
with a vibration with a given frequency (Lederman 1974). Any stimu-
lus below the finger discriminative capacity is not detectable. Profiles 
captured by the confocal profilometer were thus filtered according 
to the human discriminative capacity for vibrotactile frequencies. 
According to Hollins et al. (2002), the scanning velocity of the fin-
gers is, on average, 9 mm s-1 and the fingers can perceive vibrations 
of approximately 0.1 µm with 300 Hz. The discriminative capacity of 
human fingers, which is the ratio of the scanning velocity and the fre-
quency, is then 300 µm. That is why roughness profiles were filtered 
by a Gaussian high-pass filter with a cutoff of 300 µm.

Evaluation area and number of acquisitions

The evaluation area and number of acquisitions were chosen accord-
ing to a study on the evolution of roughness parameters Sa and Sq 
on an increasing number of acquisitions (Ramananantoandro 2005). 
Results indicate that four acquisitions of 20 × 20 µm are necessary 
to represent the whole surface characteristics with 95% confidence  
interval.

Altogether, a set of 13 roughness parameters, considered as in-
dependent according to Larricq et al. (2004), were calculated from 
the filtered profiles obtained. These parameters are according to ISO 
25178-2 (Blateyron 2006; ISO 2012): the amplitude parameters (Sa, Sv, 
Ssk, and Sku), the spatial parameters (Sds, Str, Std, Sal, and Sfd), and func-
tional parameters (Sr1, Sr2, Sbi, and Svi), which are listed and explained 
in Table 1. Sal applies only for MDF and Sku, Sds, and Std apply only for 
pinewood.

Sensory evaluation
The number of persons for sensory evaluation (assessors), order of 
presentation, and number of samples are defined in AFNOR stand-
ards on sensory analysis of materials (AFNOR 2003, 2004).

Assessor (subject) selection

The objective of this sensory analysis was to learn more about rough-
ness ranking and the differences, which are perceptible between 
samples with various surface qualities. According to SSHA (1998), a 
minimum number of 20 subjects are required for the ranking test to 
be significant. Two groups of 22 assessors were recruited for sensory 
evaluation: one group of 22 assessors for studying roughness of five 
pinewood surfaces and a second group of 22 assessors for five MDF 
surfaces. The characteristics of each group were similar to each other: 
 54.5% men and 45.5% women. The age ranges were 4.5% younger 
than 20 years, 31.8% between 20 and 30 years, 40% between 30 and 
40 years, 13.6% between 40 and 50 years, and 10.1% older than 50 
years. In these groups, professionals of sensorial perception as well 
as average persons without any technical knowledge were repre-
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sented. For hedonic test (ranking in order of preference), standards 
recommend more than 60 assessors. However, hedonic perception 
had only the second priority in this study; thus, the hedonic test was 
performed only with 44 assessors.

Experimental sessions

The assessors participated one at a time. They were allowed to use 
active dynamic touch to explore the surface. No restriction was given 
as to the number of hands used. The time taken was between 15 and 
30 min (20 min on average).

Tests on MDF were done before tests on pinewood. After touching 
all five samples, subjects were asked to rank them in order according 
to three modalities: (1) Hedonic tactile appreciation (i.e., ranking in 
order of preference): one point was assigned to the least appreciated 
surface and five points to the most appreciated surface. No instruction 
on criterion of preference was proposed. (2) Tactile roughness percep-
tion: giving a score of 1 for the roughest surface and 5 for the smooth-
est surface. (3) Visual impression of roughness, without touching the 
surface: from score 1 for the surface that seemed the roughest and 5 for 
the smoothest surface. Hedonic tactile appreciation was done before 
roughness tactile test. Visual test was done last. Assessors were al-
lowed to re-test to make sure of ranking. The samples and procedures 
in hedonic, tactile, and visual experiments were the same, except that 
subjects did not touch during visual test. Their eyes were covered with 

an opaque mask in tactile and hedonic sessions. The order of samples 
presentation to each assessor was randomly arranged.

Agreement between the assessors

Kendall’s coefficient of concordance (W) was calculated for each  
assessor as a measure of the amount of agreement between the ranks 
(Saporta 1990). A value of W close to zero means discordance be-
tween the ranks of the variables, while a value close to 1 represents 
a perfect agreement between the ranks of the variables. The value of 
W was 0.87 for MDF and 0.89 for wood. That indicates an agreement 
among the assessors, which means that the results are interpretable.

All data analysis was performed by StatSoft’s Statistica 9 soft-
ware package (StatSoft, Inc. 2009).

Results and discussion

Effect of the grain size and sanding order

An analysis of variance was performed to test the effects 
of sanding order and grit size on the 13 independent 

Table 1 Definition of roughness parameters.

Symbol Name (unit) Definition

Sa Arithmetical average 
roughness (µm)

Arithmetic mean of the absolute values of the surface departures from the mean plane

Sv Maximum valley depth (µm) Depth between the mean plane and the deepest valley
Ssk Topography height 

skewness distribution (–)
Measurement of the symmetry of the surface deviations about the mean reference plane. Ssk is 
negative if the distribution has a longer tail at the lower side of the mean plane and positive if 
the distribution has a longer tail at the upper side of the mean plane.

Sku Kurtosis of the topography 
height distribution (–)

Measurement of the peak or sharpness of the surface height distribution. A spiky surface has a 
high Sku value and a bumpy surface has a low Sku value.

Sds Density of summits (µm-2) Number of summits of a unit sampling area, which relies on the eight nearest-neighbor summit 
definition, that is, a peak is defined if it is higher than its eight nearest neighbors.

Str Texture aspect ratio (–) Parameter used to identify texture strength (i.e., uniformity of texture aspect). It can be 
defined as the ratio of the fastest to slowest decay to correlation length 0.2 of the surface 
autocorrelation function. If Str is close to 1, then the surface is isotropic. If Str is close to 0, then 
the surface is anisotropic (i.e., it has a dominant texture direction).

Sal Fasted decay 
autocorrelation length (µm)

Parameter used to describe the autocorrelation character of the areal autocorrelation function. 
A large value of Sal denotes that the surface is dominated by low spatial frequency components, 
whereas a small value for Sal denotes the opposite case.

Std Texture direction (°) Parameter used to determine the most pronounced direction of the surface texture with respect 
to the y axis (i.e., it gives the lay direction of the surface).

Sfd Fractal dimension (–) Parameter designed to correlate with human visual perception of roughness. The rougher the 
perceived surface, the higher the value of Sfd is.

Sr1 Peak material component 
(%)

The material components determined for the line of intersection coinciding with the upper 
limits of the roughness core profile. It is the fraction of the surface that consists of small peaks 
above the main plateau.

Sr2 Valley material component 
(%)

The material components determined for the line of intersection coinciding with the lower limits 
of the roughness core profile. It is the fraction of the surface that consists of deeper valleys.

Sbi Surface bearing index (–) Ratio of the root mean square deviation over the surface height at 5% bearing area.
Svi Valley fluid retention  

index (–)
Ratio of the void volume of the unit sampling area at the valley zone (80–100%) over the root 
mean square deviation.
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roughness parameters (Table 2). The effect of grain effect 
is significant at the 0.1% level for both MDF and wood. 
The effect of sanding order and the grain order interac-
tion is slightly or not significant in the case of wood. Not 
unexpectedly, the only relevant parameter is the texture 
direction parameter (Std). The effects on MDF are similar 
but less pronounced. This result is consistent with finding 
of Sulaiman et al. (2009) on rubber wood and of Ayrilmis 
et  al. (2010) on MDF panels made from rhododendron 
wood, although their methodology was different to that 
applied in the present study.

A principal component analysis (PCA) was also per-
formed to find the relationship between the surface treat-
ment and the roughness parameters (concerning PCA, see 
Saporta 1990). The results are presented in Figure 1.

MDF samples

As 91.6% of the variation could be explained by the two 
first components (PC), only these dimensions were inter-
preted (i.e., PC1 described 64.4% and PC2 described 27.2% 
of the variation among samples). Figure 1a represents the 
projection of the samples in a section defined by these 
two components. The first axis separates MDF sanded 
with finer grit size (P220 and P320) from those sanded 
with coarsest abrasive grit (P60 to P100) according to the 
parameters Svi, Sku, Ssk, and Sr2. Based on this figure, sur-
faces sanded with fine grains have low values of Ssk and 
Sr2, indicating preponderance of valley structures. The 
surface textures are composed of nonnormally distributed 

high peaks or deep valleys (large Sku) and have high values 
of Svi and Sr2, which are positively correlated with PC2.

Pinewood samples

Here, the two principal components described 83.0% of the 
total sums of squares. Figure 1b shows that surface para-
meters Sa and Sv are negatively correlated and Sku is posi-
tively correlated with PC1. Wood specimens sanded with 
finer grit are separated from those sanded with coarsest 
abrasive grit according to these amplitude parameters. This 
observation is in conformity with the expectations. The 
coarse grains create deeper stripes on the surface, which 
cause an increase in the arithmetic average roughness 
Sa and the depth of valleys Sv. Altitudes became widened 
around the average, which cause a decrease of Sku. Only the 
Sr2 parameter is negatively correlated with PC2.

Sensory analysis

The rank given to each sample by each subject was 
decoded and the average score for each sample was calcu-
lated. The significance of the observations is given at the 
95% confidence interval level.

MDF samples

For tactile roughness ranking by human touch (Figure 2a), 
the results confirm the expectation. It is clear that the grit 

Table 2 Statistical significance of factors and interactions with respect to roughness parameters of MDF and pinewood (W).

3D roughness parameters Grain effect Order effect Grain order interactiona

MDF W MDF W MDF W

Degree of freedom 4 4 3 3 12 12
Sa arithmetical average roughness c c c NS c NS
Sv maximum valley depth c c NS NS c NS
Sku kurtosis of the topography height distribution c a c NS NS NS
Ssk skewness of the topography height distribution c c NS NS a NS
Sds density of summits c c c NS c NS
Str texture aspect ratio c c NS NS b NS
Sal fasted decay autocorrelation length c c NS NS b NS
Std texture direction c c b c c c

Sfd fractal dimension c c c NS c b

Sr1 peak material component c c c NS c NS
Sr2 valley material component c c b NS NS NS
Sbi surface bearing index c c c NS b NS
Svi valley fluid retention index c c NS NS a NS

NS, no significant difference; aSignificant at the 0.05 level; bSignificant at the 0.01 level; cSignificant at the 0.001 level.
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size affects the evaluation of tactile roughness. Samples 
estimated as being rough were those sanded with larger 
grit size. All samples are distinctly different.

Concerning visual observation (Figure 2b), MDF 
samples sanded with P60 and P80 levels seem to have the 
same roughness. The differences between MDF samples 
sanded with P60, P220, and P320 abrasive papers are, 
however, detectable. The data can be interpreted that the 
assessors have a more realistic judgment in tactile test 
than in visual test.

By hedonic tactile appreciation (Figure 2c), differ-
ences were detected between two out of the five samples. 
For samples sanded with P60, P80, and P100, the esti-
mated quality levels are not significantly different. The 
best sample, with the highest hedonic score, is the one 
sanded with P320. The worst (i.e., of the lowest degree of 
estimation) is the sample sanded with P60.

The average score obtained by hedonic assessment 
indicates the same patterns as the ranking results on 
tactile roughness assessment. It seems that assessors 

prefer smoother surfaces to rougher ones. However, ampli-
tude between the lowest and highest scores is reduced 
and the confidence interval is higher for hedonic ranking. 
A possible explanation is that each individual has a dif-
ferent preference. Moreover, assessing of a wood surface 
without knowing its future application is not realistic.

Pinewood samples

Also here, the differentiation of the effects of grit size on 
tactile roughness is significant, that is, all samples were 
found different by the assessors (Figure 2a). The finer the 
grit size, the smoother the samples were found to be. All 
assessors ranked the sample sanded with P320 grit as the 
smoothest surface.

Concerning visual assessment (Figure 2b), unlike to 
results of MDF samples, difference was not readily per-
ceptible to the eyes. There are only a few relationships 
between grit size and visual ranking. W60 and W100 are 

Figure 1 PCA plot of the variables and samples for (a) sanded MDF and (b) sanded pinewood analyzed based on surface roughness  
parameters in the plane defined by the first two principal components.
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not significantly different. Sample sanded with P80 seems 
rougher than those sanded with P60 and P100 abrasive 
papers. W320 seems rougher than W220. Probably, color 
texture influenced roughness appreciation by the observ-
ers as was found already by Whitaker et al. (2008) and 
Klatzky and Lederman (2010). The alternating colors of 
latewood and earlywood in pinewood are especially influ-
ential in this context. The average lightness in CIEL*a*b* 
color space (Hunt and Pointer 2011) is 80.7 ± 3.28 for W60, 
72.8 ± 6.34 for W80, and 78.2 ± 3.17 for W100. Accordingly, 
W80 is more textured and darker than W60 and W100. 
The same is true for W220 and W320 with an average light-
ness of 79.9 ± 2.56 and 75.6 ± 2.98, respectively. It seems that 
darker and more textured wood surfaces appear rougher. 
This is not the case for MDF surfaces. However, the influ-
ence of color and texture to the wood roughness percep-
tion would deserve more investigation.

The results of hedonic tactile ranking of sanded wood 
specimens are presented in Figure 2c. No difference could 
be made between wood sanded with P60 and P80 abrasive 
papers. Once again, the assessors seem to prefer smooth 
surfaces.

Correlations between sensory analysis  
and roughness
This interrelation was observed by means of linear regres-
sion analysis. Pearson’s correlation coefficients between 
the 13 roughness parameters and sensory average scores 
are presented in Table 3.

Figure 2 Ranking scores obtained by the sensual methods: 
(a) tactile, (b) visual impression of roughness, and (c) hedonic.
Average ± 95% confidence interval (n = 22 assessors). 1 = the roughest 
surface; 5 = the smoothest surface.

Table 3 Pearson’s correlation coefficient (r) between sensory average score and roughness parameters for sanded MDF and wood 
samples.

3D roughness parameters Tactile Visual Hedonic

MDF W MDF W MDF W

Sa arithmetical average roughness -0.97 -0.93 -0.87 -0.86 -0.94 0.95
Sv maximum valley depth -0.88 -0.78 -0.74 -0.63 0.82 0.79
Ssk topography height skewness distribution -0.89 0.15 -0.98 0.41 0.86 -0.20
Sku kurtosis of the topography height distribution – 0.74 – 0.95 – -0.78
Sds density of summits – 0.58 – 0.54 – -0.58
Str texture aspect ratio 0.24 0.91 0.58 0.81 -0.20 -0.92
Sal fasted decay autocorrelation length 0.61 – 0.65 – -0.51 –
Std texture direction 0.52 0.53 0.79 0.61 -0.55 -0.51
Sfd fractal dimension – -0.88 – -0.69 – 0.88
Sr1 peak material component -0.42 0.82 -0.60 0.76 0.32 -0.84
Sr2 valley material component -0.91 -0.59 -0.98 -0.28 0.86 0.56
Sbi surface bearing index 0.55 -0.33 0.65 -0.55 -0.55 0.38
Svi valley fluid retention index -0.84 -0.30 0.84 -0.58 -0.88 0.37

In bold and italic are represented significant correlations at 0.05 level. Correlations were not calculated for dependent parameters.
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Tactile results

Sa (arithmetical average roughness) was negatively cor-
related with the tactile average score for both MDF and 
wood samples at the 0.05 level. This result indicates that 
a surface perceived as rough by fingers has high value of 
Sa. The biplot of Sa parameter versus tactile average score 
is represented in Figures 3a and 4a for MDF and wood, 
respectively. In general, Sa represents well tactile rough-
ness. However, MDF sanded at the P60 and P80 levels 
were found to be different by human touch but did not 
show any significant differences in Sa parameter. MDF80 
has even higher value of Sa than MDF60. Sa represents an 
overall measure of the texture, but this only one param-
eter is not enough to characterize tactile perception. This 
result is remarkable as the Sa parameter is by far the most 
common parameter in surface finish measurement of dif-
ferent woods and wood-based materials (Hiziroglu and 
Suzuki 2007; Sulaiman et al. 2009; Ayrilmis et al. 2010).

For MDF samples, there is a good linear correlation 
between tactile attributes and Sr2 (valley material com-
ponent). According to Figure 3b, Sr2 predicts correctly the 
tactile average score. In other words, a sample that was 
perceived smooth by fingers had systematically lower 

Figure 3 Biplots of tactile scores (a) versus roughness parameters 
(b) for sanded MDF samples.
Tactile score 1 = the roughest surface; tactile score 5 = the smoothest 
surface.

Figure 4 Biplots of tactile scores (a) versus roughness parameters 
(b) for sanded wood samples.
Tactile score 1 = the roughest surface; tactile score 5 = the smoothest 
surface.

value of Sr2 parameter. This confirms that touch gives a 
better perception of peaks than valleys.

For pinewood, correlation is also significant between 
Str (texture aspect ratio) and average tactile rank. However, 
it is visible from the biplot parameters versus tactile 
average scores (Figure 4b); that correlations are signifi-
cant only in the case of smooth samples. There are no real-
istic estimations for wood samples sanded with P60, P80, 
and P100 abrasive papers.

Visual and hedonic results

Visually, Sa is not correlated with the sensory rank at the 
0.05 level for both types of boards. The best correlated 
parameters are Ssk (skewness of the topography height 
distribution) and Sr2 (valley material component) for MDF 
specimens; that is, surfaces with a lot of peaks were per-
ceived as rough by the eyes. The best correlated parameter 
is Sku (kurtosis of the topography height distribution) for 
wood specimens; that is, rugged surfaces are indeed per-
ceived rough by the eyes. Thus, the eyes are more sensible 
to the symmetry and flatness of peak height distribution 
around an average line than to the overall profile height 
of the peaks. Roughness parameters that correlate with 

Authenticated | ramananantoandro@gmail.com author's copy
Download Date | 1/24/14 9:41 AM



100      T. Ramananantoandro et al.: Roughness parameters versus sensory perception

hedonic scores are the same as those found with tactile 
roughness tests, namely, Sa (arithmetical average rough-
ness) for MDF specimens and Sa and Str (texture aspect 
ratio) for wood samples (Table 2).

Conclusions
This study highlights the variation of sensory responses 
from 44 individuals (assessors) and the subjectivity of 
their judgments. The assessors were able to detect well the 
difference of five MDF specimens. The results were less 
satisfactory for wood. The textural wood color influences 
essentially the visual classification. Concerning hedonic 
judgment, assessors prefer smooth surfaces. The confi-
dence interval is higher for hedonic ranking, which means 
that agreement between the assessors is low.

The confocal profilometer available for this study gives 
acceptable information about surface roughness charac-
teristics and seems to be appropriate for woodworking 

industry as a quick and nondestructive method. It has 
also been demonstrated that 3D surface measurements 
and analysis provide useful insights into sensorial prop-
erties of wood-based materials. The parameter Sa (arith-
metical average roughness), which is already established 
for quantifying surface qualities, shows indeed a high 
correlation with tactile roughness ranking. However, this 
parameter alone cannot clearly explain all differences 
between some surfaces. For MDF, Sr2 (valley material com-
ponent) was the best predictor of the average tactile score. 
For a better judgment of surface qualities, more data sets 
would be needed than the 10 surfaces observed in the 
present study.
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