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Study on the influence of a screen in the surface roughness measure system
based on parametric optical analysis

Young-Ho Seo, Hwa-Young Kim, Jung-Hwan Ahn and Lee-Jon Choi
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Abstract

The scattered light pattern from a machined surface generally contains much information concerning the
surface roughness. The light pattern can be acquired by optical system and analyzed by statistical method.
This kind of surface roughness measurement system can be easily adopted on the machine measurement. But
the fully assembled system is too complex to implement on small systems using micro-controller. This study
proposes the idea of reducing the number of optical components by removing screen and examines image
processing of a light pattern to minimize the negative result of incomplete optical system. And the Gaussian
blur filtering is concluded to be the best method of proposed measurement system. Furthermore light intensity
variation of image pattern can be treated as a signal, therefore FIR filtering gives the similar result of

Gaussian blur effect.
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Fig. 1 Principle of surface roughness measurement
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Fig. 2 Design of optical system

Table 1 Comparison of proposed system

Developed system | Proposed system
Image Indirect Direct
Acquisition
Projection Projection on a | Direct projection on
of Pattern screen a CCD sensor
System L/D Driver, (L/D Driver + CCD
Components | CCD Driver, Driver + Image
Image Grabber, Grabber),
CPU MCU
Portability | Fixed on a desk Handheld
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(a) Schematic diagram of measurement device

(b) Implementation of measurement system
Fig. 4 Experimental system without screen
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(b) Implementation of measurement system

Fig. 3 Experimental system with screen

(a)Ra02pum (b)Ra0.4pum (c)Ra0.8 um

Fig. 5 Microscopic surfaces of the specimen

847



2003

) 2,04,08 um 2] A 7}
g s oA 7t AlRe] Wt
welth Zhzke] Awo] Ha x3

B
e
o
Ho
rot
>,
r‘:\
o
=
o
w o

¥ O = o i
N
xo %% dy
>~
—_ —
L

(o
rlr
o,
o
o
rir
ox <
o
2
i
40
2
i1t
o
tlo
O%',

ofr
oL

o
g
M

Hre], WA SARE AT
ted, Ra 7F 0.8 mQl AJHE Ao
S PSS W == @

>~
=
B
ﬂllO oX,

&3
o
>~
Rl
oo
=
0
rlr
ri
Ho
Ak
r
=3
>~
ol
ftfo
o
o

"o b 2]

Sl
=2
>
o
£

al

2,
)
B
=
1
X
2 g
[ok
2
S
rlr
)
Ho
AL
o
N
N
o
rr >

)
o] ek W] kx| uk WkAbE] fo]7} Q=
o= HRYh =

E

e
o,
o
k)
©
2
tt
o
ru
fU oo X o off RI oo MT 10 (% (R fu o2

(c) black paper

(a) glass (b) white paper

Fig. 6 Different image patterns due to screen material

(a)Ra02um (b)Ra04um (c)Ra0.8 um

Fig. 7 Reflected image patterns of conventional system

(@)Ra02pum (b)Ra04pum (c)Ra0.8 um

Fig. 8 Reflected image patterns of proposed system
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Fig. 9 Light intensity distributions along vertical axis of
Ra 0.4 pm specimen
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Fig. 10 Blurred image of reduced system
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Fig. 11 Light intensity distribution of blurred image
(Ra 0.4 um specimen)
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Fig. 12 Comparison of raw and blurred image
(Ra 0.4 pm specimen)
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Fig. 13 Filtered signal of light intensity variation
(Ra 0.4 pm specimen)
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