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The objectives of this research study are to make presentation of the method of verification of the
surface roughness using data processing method of the photograph instead of taking measurement of the
rubber wood work pieces by manual feeling, to study the correlation between the surface roughness value
measured by surface smoothness instrument with the roughness of the surface obtained from data processing
from photograph through scanned photograph, and to study the level of roughness of the rubber wood that
cannot be distinguished by staff's manual feeling. On this experimental study a total number of sample work
pieces made of rubber wood of 100 pieces was used and determination of factors effecting this research study
comprising of the levels of intensity of the color of the wood were distinguished into 4 levels comprising of
175-185, 186-190, 191-195 and 196-205, roughness of the wood which has passed sanding by sanding
machines of 5 levels of No.’s 100, 150, 180, 240 and 320. After that the work pieces were taken to measure of
the surface roughness by Stylus Probe Instrument to obtain the actual value of surface roughness and take the
work pieces for scanning at the resolution levels of 600, 1200 and 2400 dpi for calculation of the surface
roughness value using Scion Image Program and determining of the roughness surface value by real staff in
the wood processing factory and after that - conducting an analysis of the correlation of the values of a variety
of surface roughness.

The results of the research study found that the value of fineness of the scanner has no effect
on the value of surface roughness while the intensity of the color of the wood was influential on the value of
the surface roughness photo and the value of surface roughness obtained from data processing of the photo and
the value of virtual surface roughness were correlated, whereby all these had significant value (Ol) equal to
0.05. The estimation of the value of the surface roughness from the regression equation made an error from the
value of the virtual surface roughness value by average of 18.6%. The value of surface roughness of the rubber
wood work pieces distinguished by the staff clearly as rough and smooth were roughness where surface
roughness of more than 5 micrometer and less than 3 micrometer respectively, and the value of surface

roughness which clear distinguishing could not be made was ranging from 3 and 5 micrometer accordingly.
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- Profilometer
- The Tomlinson Surface Meter
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- Integration of an optical roughness sensor with a CMM
- An Experimental study of Surface Roughness Assessment Using Image
Processing

- Laser vision roughness
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A1919N 3.11 LEAANAIANULTIUNIVDIFUIUNTEAUANNUVNEN 1

T
1

PR Hiuasinda , - 4 ANNHENUA WL
No.Sand | Fuauh MANNKLIVAINAL
1 2 3 4 5 6 7 8 3
1 8.74 10.39 8.72 7.74 8.79 8.18 9.46 4.81 8.35
2 6.33 6.6 7.23 7.3 7.74 6.62 4.85 5.57 6.53
100 7.6%1.40
3 7.09 10.31 7.96 7.75 5.99 7.18 7.7 7.25 7.65
4 6.93 5.64 7.52 5.69 9.08 6.43 7.35 6.6 6.91
1 3.37 5.07 431 6.06 422 3.85 3.08 4.05 4.25
2 3.14 3.92 4.6 3.96 5.03 3.23 6.69 3.23 4.23
150 4.3390.90
3 4.56 4.11 3.6 5.01 3.16 5.61 5.13 4.02 4.40
4 4.66 4.03 4.26 3.92 5.73 4.91 4.27 3.84 4.45
1 4.68 4.39 5.1 6.28 6:44 4.48 4.42 4.99 5.10
2 3.7 4.26 3.93 3.97 3.69 4.2 4.15 4.24 4.02
180 4.8390.70
3 3.42 3.53 4.14 4.97 3.81 4.54 3.78 439 4.07
4 6.49 6.85 5.32 7.48 6.2 3.89 4.97 7.72 6.12
1 2.1 4.03 246 3.59 2.64 3.87 2.43 3.24 3.05
2 4.86 3.07 4.21 3.71 3.63 2.81 6.43 2.98 3.96
240 3.5990.90
3 3.97 3.95 345 4.89 3.63 7.3 4.23 3.58 4.38
4 2.37 2.46 3.09 3.49 2.53 4.03 3.09 2.75 2.98
1 1.91 2.01 24 1.65 2.92 2.65 1.76 231 2.20
2 2.27 2.58 3.14 2335 3.2 2.22 2.02 2.56 2.54
320 2.2390.40
3 1.78 1.84 1.9 251 1.57 1.76 2.11 1.87 1.93
4 278 2.52 2.1 2.7 1.87 1.95 2.03 2.15 2.26
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A1919N 3.12 LEAAIANNLTIUNIVOIBUITUNTSAUANNLUNEAN 2

T
o

s NUIUATINTA . - 2 ANUHEVA NN AL
No.Sand | Fuaui MANNKEUA AR DY
1 2 3 4 5 6 7 8 3N
1 8.13 6.59 7.67 8.05 5.93 6.75 6.95 7.23 7.16
2 6.2 6.98 7.3 6.55 7.67 8.02 7.56 8.15 7.30
100 6.819%0.52
3 6.9 6.15 6.42 6.92 6.28 Tl 6.42 6.59 6.60
4 6.28 6.48 6.39 5.92 5.8 6.79 4.8 7.02 6.19
1 4.83 5.23 6.02 4.82 437 5.23 5.07 491 5.06
2 4.23 4.56 3.49 3.55 3.89 4.33 4.81 4.11 4.12
150 4.5590.44
3 4.32 5.11 3.79 4.28 3.93 3.82 4.45 4.21 4.24
4 4.58 3.85 4.74 451 6.34 5.63 3.91 4.55 4.76
1 3.34 3.8 3.9 3.52 3.15 4.11 43 4.03 3.77
2 6.12 4.83 4.66 5.21 3.69 4.23 5.88 4.65 491
180 4.0790.83
3 3.56 3.79 5.76 4.8 6.49 325 4.12 5.19 4.56
4 2.78 321 2.39 2.98 3.01 3.89 2.59 3.45 3.04
1 3.89 3.25 3.43 451 4.81 3.18 2-9 3.54 3.69
2 3.96 4.13 3.66 3.82 4.57 4.27 3.19 3.58 3.90
240 3.78%.1
3 2.94 3.45 6.02 2.54 45 2.89 4.87 3.12 3.79
4 5.67 2.24 7.79 2.85 2.54 3.15 2.53 3.24 3.75
1 1.7 1.85 1.9 1.54 2 2.12 2.01 1.95 1.88
2 3.87 2.51 6.24 2.15 2.51 3.42 221 2.85 3.22
320 2.30%.67
3 291 2.11 2.37 2.85 2.29 2.01 2.41 1.98 2.37
4 1.67 1.95 1.74 1.63 1.81 1.56 1.68 1.83 1.73
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No.Sand | Fuaui MANNHEUA U AY
1 2 3 4 5 6 7 8 Rt
1 7.33 6.93 7.55 6.94 6.42 7.24 7.98 7.28 7.21
2 6.16 7.18 6.15 5.03 5.83 6.48 5.48 7.53 6.34
100 6.63%.47
3 6 5.92 6.23 7.1 5.56 6.18 5.81 6.43 6.15
4 7.33 6.32 6.75 6.83 7.1 7.24 5.95 6.85 6.80
1 4.52 4.83 4.49 5.1 4 .63 5.32 6.76 4.83 5.12
2 5.74 4.59 5.23 4.83 3.83 5.61 4.25 4.28 4.80
150 5.00%0.20
3 4.97 4.13 4.39 4.1 438 5.55 6.2 5.29 4.88
4 4.99 5.21 4.76 5.35 5.6 4.89 5.65 5.28 5.22
1 3.52 3.31 3.34 3.95 2.83 3.85 3.37 4.12 3.54
2 3.07 3.28 3.85 3.02 2.8 4.19 5.09 3.01 3.54
180 3.93%0.47
3 4.09 4.1 3.99 3.15 5.4 3.82 4.79 423 420
4 3.81 452 4.87 3.25 472 3.98 6.68 3.22 438
1 4.13 3.13 321 2.56 1.86 3.03 2.87 2.93 2.97
2 3.85 3.5 5.44 4.82 5.09 3.53 4.01 1.95 4.02
240 3.75%.48
3 5.07 3.13 3.79 3.98 4.1 4.02 3.89 3.71 3.96
4 3.38 3.56 4.18 3.87 4.4 3.67 4.66 4.48 4.03
1 4.42 4.12 332 2.18 3.08 2.45 433 3.1 3.38
2 4.89 4.8 3.86 3.1 6.92 2.1 2.83 271 3.84
320 2.8790.88
3 2.11 2.42 1.7 2.11 2.07 1.93 3.23 3.11 234
4 2.44 1.83 1.55 224 1.46 2.15 1.48 2.32 1.93
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A1919N 3.14 LEAAAIANNLTIUNIVOIFUIIUNTSAUANUUNEN 4

T
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P uasIng . . 2 ANMKEVA DY
No.Sand | Fuaui MANNHNVHANDY
1 2 3 4 5 6 7 8 33U
1 6.27 7.51 6.6 6.98 6.1 7.14 7.48 5.97 6.76
2 6.35 7.35 7.66 5.68 7.35 6.53 7.81 7.12 6.98
100 6.7390.30
3 5.61 6.54 7.23 7.41 6.87 5.33 6.27 5.2 6.31
4 7.31 6.12 8.8 7.45 6.82 5.68 7.67 5.28 6.89
1 5.73 4.56 4.31 4.87 4.96 5.24 6.18 4.62 5.06
2 3.98 4.51 4.99 3.54 3.46 4.71 4.43 5.06 4.34
150 4.7590.43
3 5.84 2.67 4.97 3.48 4.45 5.01 3.32 5.67 4.43
4 6.39 521 475 4.69 5.81 6.42 3.89 421 5.17
1 421 3.24 521 2.14 3.45 4.05 3.68 2.69 3.58
2 2.62 321 2.74 3.54 3.46 2.78 2.68 4.11 3.14
180 3.66%.56
3 3.37 2.56 3.23 3.56 3.49 4.26 3.59 435 3.55
4 4.54 3.78 4.48 5.24 5.76 3.45 3.59 4.78 4.45
1 3.18 3.11 4.31 2.65 2.51 2.12 4.35 3.33 3.20
2 3.64 321 3.29 4.01 5.01 245 3.32 3.45 3.55
240 3.4490.17
3 333 245 3.29 3.78 5.01 4.08 33 2.24 3.44
4 3.63 2.78 4.07 3.65 4.11 2.89 3.38 4.12 3.57
1 2.35 2.13 3.87 2.45 2.23 2.68 2.53 1.89 2.52
2 1.64 2.54 2528 3.01 P 2.64 312 1.71 2.39
320 2.4890.19
3 3.13 2.87 2i5 2.65 241 2.29 3.43 2.61 2.74
4 3.28 2.13 1.8 2.64 2.57 1.87 1.96 2.05 2.29
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A19199 3.15 UAAIAIANUHIIVHINNNTLAUANUTUEN 1

Fuaun 1wesnszan l4ia Mean Std. AUHSTUAININ Anae
1 38 5.03 7.55
2 48.56 3.92 12.39
100 9.46492.11
3 45.6 547 8.34
4 45.62 4.78 9.54
5 50.81 5.29 9.60
6 48.9 4.23 11.56
150 10.419%0.82
7 49.94 4.92 10.15
8 49.82 4.83 10.31
9 42.72 3.77 11.33
10 44.37 3.64 12.19
180 11.3991.12
11 44.38 3.63 12.23
12 44 61 4.54 9.83
13 44.5 3.21 13.86
14 44 .14 3.52 12.54
240 12.0591.57
15 38.16 3.78 10.10
16 46.33 3.96 11.70
17 44.85 2.75 16.31
18 49.6 3.93 12.62
320 14.6191.88
19 45.63 2.83 16.12
20 44.79 3.35 13.37




M99 3.16 LEAAIAIANUKHETUAININNTZAUANUTUEN 2

Fuaun | wesnszaunlada Mean Std. ANUNGIUAININ Aunae
1 38.9 4.25 9.15
2 42.49 4.02 10.57
100 10.811.74
3 3948 3.85 10.25
4 41.77 3.15 13.26
5 39.54 2.98 13.27
6 41.63 B 11.86
150 11.4741.43
7 43.06 3.98 10.82
8 38.82 3.91 9.93
9 42.97 2.95 14.57
10 39.61 4.2 9.43
180 12.9592.70
11 42.35 3.45 12.28
12 42 .81 2.76 15.51
13 40.39 3.72 10.86
14 37.62 2.71 13.88
240 13.0992.78
15 44 47 4.07 10.93
16 44.23 2.65 16.69
17 438 2.74 15.99
18 42.02 4.52 9.30
320 14.1293.41
19 41.99 2.47 17.00
20 42.96 3.03 14.18




M99 3.17 LEAAIAIANUHETUAINNNTZAUANUTUEN 3

Fuaun | weshszaunldva Mean Std. ANUHIVAINN AunaY
1 38.24 4.18 9.15
2 36.88 5.64 6.54
100 7.77.19
3 36.81 523 7.04
4 36.29 4.35 8.34
5 37.92 4.49 8.45
6 38.07 3.96 9.61
150 8.1191.20
7 35.13 5.16 6.81
8 38.15 5.03 7.58
9 39.42 426 9.25
10 37.18 Sy A 6.51
180 9.0692.01
11 35.9 3.14 11.43
12 37.65 4.17 9.03
13 37.29 3.4 11.51
14 39.97 3.06 13.06
240 10.4392.23
15 37.5 4.46 8.41
16 38.09 4.35 8.76
17 36.54 3.21 11.38
18 32.12 3.13 10.26
320 10.649%0.51
19 41.06 3.95 10.39
20 36.78 35 10.51




A19199 3.18 LAAIAIANUHITUAINNNTZAUANUTUTN 4

Funun | wesnszawnldva Mean Std. ANUNEUAININ AnaY
1 32.67 3.42 9.55
2 29.96 3.65 8.21
100 8.9491 .84
3 29.56 2.65 11.15
4 30.68 4.48 6.85
5 31.87 3.23 9.87
6 30.34 4.69 6.47
150 9.4792.10
7 35.12 3.14 11.18
8 33.63 3.25 10.35
9 32.06 3.14 10.21
10 34.58 3.42 10.11
180 10.1291.50
11 31.98 2.69 11.89
12 34.36 4.16 8.26
13 34.95 3.15 11.10
14 32.13 2.78 11.56
240 10.549%0.92
15 34.02 3.52 9.66
16 30.27 3.07 9.86
17 28.58 2.2 12.99
18 33.1 3.11 10.64
320 11.001.62
19 36.84 4.07 9.05
20 30.81 2.73 11.29
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M319N 3.20 HEAAIAIANNHETUHIVOITUNUNAUMTTURE

s 4 |wednszay AMANUNGIVA? o
Fuaui Aunde
n3Y 1 2 3

1 100 11.49 10.68 11 9.6 1190.8
2 100 7.47 7.43 7.19 6.72 79%.3
3 100 7.66 6.8 6.74 7.35 79%.4
4 100 6.48 5.59 6.74 6.66 690.5
5 150 422 5.59 4.67 4.86 590.6
6 150 4.53 2t 4.19 4.85 490.4
7 150 5.03 4.82 4.69 5.18 59%0.2
8 150 5.07 3.96 456 4.41 590.5
9 180 424 5.61 5.44 5.14 590.6
10 180 431 3.96 3.98 415 490.2
11 180 3.97 471 4.41 4.05 490.3
12 180 5.61 4.39 3.82 5.16 590.8
13 240 318 3.54 3.23 2.7 390.3
14 240 3.68 3.14 2.43 3.97 390.7
15 240 3.96 2.58 3.86 4.99 491.0
16 240 3.09 2.54 3.6 3.14 39%0.4
17 320 2.187 2.78 2.09 1.99 290.4
18 320 2.53 2.62 2.54 2.1 290.2
19 320 2.03 2.61 2.6 2.56 290.3
20 320 2.89 1.89 2.23 2.43 290.4
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PR - AMANURIIUAD
FUNURN , , - . —— —— .
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12.4 0.475 10.6 3.167 6.5 5.683 8.2 9.145
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9.6 0.978 ™ 3.399 8.4 6.064 9.9 9.818
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Model Sum of Squares df Mean Square F Sig.
Regression 72.100 1 72.100 6.427 0.065
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0.475 155.8 3.167 174.6 5.683 181.4 9.145 188.1
0.488 165.5 3.254 181.5 5.714 189.5 9.334 195.5
0.635 164.9 3.390 176.2 5.836 182.3 9.751 189.3
0.978 163.0 3.399 187.9 6.064 182.2 9.818 195.0
1.166 169.3 3.414 171.2 6.224 179.7 9.880 202.5
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1.352 164.3 3.672 186.1 6.822 170.8 10.441 195.4
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1.555 172.7 3.823 179.8 7.002 181.7 10.642 197.5
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1.772 173.4 4.319 172.8 7.524 174.7 11.069 189.9
1.972 161.3 4.415 167.5 7.580 168.0 11.325 186.4
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Model Sum of Squares df Mean Square F Sig.
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9 4.6 11.2 4.4 0.3 7 7
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15 4.6 1.1 5.9 1.2 26 26
16 4.1 12.2 45 0.4 10 10
17 7 9.9 7.7 0.7 10 10
18 3.7 11.2 5.8 2.2 59 59
19 42 11.6 52 1 24 24
20 4.9 13.2 3.4 ) 31 31
ManRaNaIAmae(l) 23 10 19.8
AudloauunasgIne) 20.9
Fulszansanmlsalsn @) 1.05

68



4‘ v 9 aa Y] 1 ~
139N 4.9 AMANUUVNETN 3 TEAUANUTINN 191 — 195

ANUMENVAD A wWesidudnnuianaa
o] imdosia | faam | aswl | Fewarm , .,
) () [mauysa
(I an  |m=an-
1 4.6 8.2 5.2 0.6 13 13
2 4.7 7.8 6.2 1.5 32 32
3 3.3 9.4 3.5 0.3 9 9
4 3.7 8.7 4.4 0.7 19 19
5 5.2 8.3 5 -0.2 4 4
6 43 8 5.8 1.5 35 35
7 4.6 8 5.8 2 26 26
8 5.3 8.5 4.6 =0, 7 13 13
9 4.4 8 5.8 13 30 30
10 6.7 8.7 4.4 2.4 36 36
11 5.4 8.1 5.4 0 0 0
12 4.9 8 5.8 0.9 18 18
13 3.9 8.3 5 Il 28 28
14 3.4 10.4 3.2 0.1 3 3
15 2.8 9.4 3.5 0.8 29 29
16 4 8.5 4.8 0.8 20 20
17 3.6 9.3 3.6 0 0 0
18 2.8 10.7 3.4 0.5 18 18
19 4.6 9.7 3.3 -1.2 26 26
20 411 9.8 33 0.8 20 20
mAnRaNaIAmas(1) 20 16.4 19
ﬁuﬁmmummgm@) 11.44
Fulszansanuntsilsu @) 0.6

69



M990 4.10 AANUAUAN 4 TTAVANUEINN 196 - 205

ANUNETVAD AN wWeosidudnnuAanaia
Fuanid| ndoeta | Faam sl | Hawaa , ,
) () [manysa
) an  [m=an- @
1 5.4 9.4 53 -0.1 2 2
2 6 13.7 5.9 -0.1 2 2
3 6.1 8.9 6.9 0.7 11 11
4 55 9.1 6 0.5 9 9
5 55 9.7 4.6 -] 18 18
6 4.8 9.8 4.3 = )53 10 10
7 7.3 8.7 7.4 0.1 1 1
8 T 8.1 9.8 2.3 31 31
9 4.3 9.3 5.5 1.2 28 28
10 4.7 9.4 5.2 0.4 9 9
11 4.9 9.5 5 0.1 2 2
12 11 7.4 13.1 % 19 19
13 8 8.3 8.9 0.9 11 11
14 3.5 10.3 3.4 -0.1 3 3
15 5.2 8.8 7% 1.9 37 37
16 10.4 7.9 10.6 0.2 2 2
17 4.1 13.5 5.3 — 29 29
18 6.3 14.6 8.9 2.6 41 41
19 4.7 9.4 ) 0.5 11 11
20 6.9 8.7 7.5 0.6 9 9
MpAaNaIARan() 16 8 14.2
Anflenuunasgiue) 12.5
Fulszansmnsaliu ) 0.88

70



a d a y
4.3 nzrinamaNNHe VAN 1NN

v 9

Mms19h 4.11 agimasianuianainvenNuduEn 4

A %ANUAANAIN
1 214
2 19.8
3 19.0
4 14.2
e 18.6
4.3.1 AU IdnnsauFTusve s anduan 1

71

1 a a A A Y A A o 1 A Y
’i]'lﬂﬂ']ﬂ'J'I‘JJ“HEJTUW']Eﬂﬁxﬂmgﬂ??llﬁEJTUW'J“I/lllﬂﬂiﬂﬂSWwVIL!ﬁﬂﬂiuﬂWﬁN‘ﬂ 4.1 ‘Lﬂﬂ"ﬁ/]‘lﬂ

3 a 4 1 A, aa a o
NIFTDINNATIZHANUUANANAI8ITMaDn 1ag 19 ANOVA test Tunsdnsiziany

1 1 a ng a L4 !
UANANYDIAANNHITUAINIETDI HANTAATISHILEAI TUAIT 19N 4.5

=1

Y a 4 1 1 a §
ﬂﬁN‘ﬁ 4.12 mewammmﬁzwmmLmﬂ@Neummmmmmmﬁmmvﬁ'u?m

Sum of df Mean Square F Significant
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