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Objective Appearance Measurement
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Appearance of surface finish

Many factors can affect surface appearance quality
These include:-

e Surface texture or waviness (Orange Peel)
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INSTRUMENTS

Appearance of surface finish

Many factors can affect surface appearance quality
These include:-

* Defects — inclusions, scratches, dents, pinholes.
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Appearance of surface finish

Quantifying these effects is problematic

* Waviness — Profilometry (Laser / Stylus)
* Defects — Confocal Microscopy / Interferometry
Photography!!!

Both methods are either time consuming or lack
detail and definition making detection and analysis
difficult
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OptimapEln

* Unique handheld measurement solution for quantifying
appearance quality

¢

OptimapEE
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What is Optimap?

Maps, measures and quantifies surface appearance quality
Objectively measures surface texture and waviness
Identifies and locates common surface defects

Produces detailed full field 3D surface images

Displays images in traceable Sl units (m™) or in standard
industrial scales

Requires no movement over the surface



RHORPOINT

INSTRUMENTS

How does Optimap work?

* Phase Stepped Deflectometry.

Screen

* A white light optical technique
CCD sensor

* Provides fast, full field, non contact

surface measurement.

Optic o :
ete * A periodic sinusoidal waveform is

projected onto the surface

* and the reflected image captured.
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How does Optimap work?

 The pattern acts like a ruler across
the surface allowing each point
(X,Y, Z) to be mapped.

* By phase stepping the pattern
across the surface in both directions
each point on the surface is spatially
modelled,

* to accurately calculate the
curvature at each point.
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How does Optimap work?

Altitude deviation

Y \ Actual shape
/ * \ . _?/
R1 '
& o R2 Nominal shape
/
Osculating
circles i =

e Consider a surface (green) compared to its normal shape

* An observer is unlikely to notice the gradual variation
across the whole surface

* But will notice the sharp deviation
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How does Optimap work?
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How does Optimap work?
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Why use Optimap?

High quality surfaces are often
evaluated visually
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Why use Optimap?

Small Waves Large Waves

Appearance changes according to structure size
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Why use Optimap?

Visibility of structures is dependant on the observation distance
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Why use Optimap?

N 7]

L

Visibility of structures is dependant on the observation distance
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Resolution of the human eye Value Wavelength

100

K 0.1-30mm
Ka 0.1-0.3mm
60 Kb 0.3-1.0mm

Kc 1.0-3.0mm

: / / \ Kd 3.0-10mm
/ ,/ \ N Ke 10 - 30mm

<0.1 0.1 0.3 1 3 10 30 100
wavelength (mm)

80




RHORPOINT

Why use Optimap?

By applying standardised equations to curvature values

Optimap calculates the correlated value of Waviness for
each wavelength band

These values are displayed as Texture (T), (Ta — Te), (TL-TS)

Provides a best fit correlation from a dimensionless single
scan measurement to an objective full field traceable scale



Why use Optimap?

Resolution of the human eye

100

80

60

AR A AN
/’/ \\,

<0.1 0.1 0.3 1 3 10 30 100
wavelength (mm)
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Value Wavelength

T
Ta
Tb
Tc
Td
Te

0.1-30mm
0.1-0.3mm
0.3-1.0mm
1.0-3.0mm
3.0-10mm
10 - 30mm
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texturemap

I E_{

T: 0.1-30mm

HE

Altitude o1
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Why use Optimap?
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1400 1500 16

AV = 0318, STD = 1.585, MIN = -19.76, MAX = 1066

2432250 1562 8497x6499 mm 12%
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Why use Optimap?

Evaluation of defects is subjective
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Why use Optimap?

Making measurement difficult and time consuming
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Why use Optimap?

High resolution data can be transferred to PC allowing post
processing in Rhopoint Ondulo Reader Software

Simple data transfer using USB key included
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Why use Optimap?

Predefined analyses in Ondulo Reader allow conversion
of curvature data (m™) into altitude in um

Altitude (pm)

111

s
~
[=2]

Surface effects including texture and local defects can
be identified and analysed.
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Why use Optimap?

107

um -5

15+

55 30 20 50

3D Viewer allows full 360°rotation of image topology
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Why use Optimap?

Profiles of curvature or altitude can be characterised
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Cross sectional viewer allows accurate characterisation of defect
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Why use Optimap?
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Why use Optimap?

Images can be saved in a variety of different formats

"
Z QuickSurf Mode: project - hale a4

=o@] = |

VISUel

technologies
-

N EER
Images  Action boxes

Regions | Measurements |

2L ® N LA WN e

0 ‘*

=)- Fil -

i G:\Users\nigelre\Document —
i G\Users\nigelre\Document ~

<lam »

Series

1

Iteration

01

One viewer |Two viewers | Cross secﬁon’
(R @ o | &k, R Rghok, [ElF m @ & @ |
B - (e )z ) Co0) ez (ol ) S
2.12 {’ Savein: || Report - 0 rE
1.83 T Name Date mod}fied
m ) =y No items match your search.
| Recent Places
1.23 -
¥ ’ Desktop
’g I | e T .
[} u;
3 Libraries
]
E iy
£ "
= » Computer
<CH-544 ! ‘:
by ) «| i »
Network
H Fil name: 04- Aitude BF v
. Save as type: Ondulo files v] [ Cancel ]
Ondulo files pEG
[ Image file (JPEG)
B L Image file (TIF|
’ b x Spréadsheet file
04 - Altitude BF AV = 0487, STD = 6909, MIN = 7193, Max By Suface Data Fie (SDF) 6506 mm 50%

Jpeg
tiff
.png

Xls

.sdf



RHOPRPOINT

INSTRUMENTS

Why use Optimap?

H =R = Bookl - Microsoft Excel
Home Insert Page Layout Formulas Data Review View Developer Add-Ins Design Layout Format a 0 = B
L‘I
“ EE‘ @ Lﬂl‘ . \/ \/ V \/ N— : ‘ i
Change Save As Switch Select _ _ Move
Chart Type Template = Row/Column Data M i Chart
|
Type Data Chart Layouts Chart Styles Location
Chart1 - fe
Da DR Ds DT DU DV bW DX DY 274 EA EB EC ED EE EF EG EH El
1  8.83854 891281 8.98709 9.06136 9.13563 9.20991 9.28418 9.35845 9.43273 9.507 9.58127 9.65555 9.72982 9.80409 9.87837 9.95264 10,0259: 10.1012 10.1755
2 | 7.53E01 6.67E-01 6.13E-01 5.88E-01 5.98E-01 6.27E-01 6.84E-01 7.36E-01 7.50E-01 7.30E-01 6.63E-01 5.66E-01 5.03E-01 4.56E-01 3.89E-01 3.29E-01 3.12E-01 3.49E-01 3.89E-01
3 | 7.83E01 7.08E-01 6.55E-01 6.27E-01 6.27E-01 6.45E-01 6.86E-01 7.16E-01 7.16E-01 6.94E-01 6.29E-01 5.42E-01 4.71E-01 4.32E-01 3.71E-01 3.23E-01 3.00E-01 3.186-01 3.47E-01
4 | 8.13E01 7.48E01 6.98E-01 6.63E-01 6.53E-01 6.53E-01 6.75E-01 6.92E-01 6.84E-01 6.53E-01 5.94E-01 5.17E-01 4.46E-01 4.08E-01 3.59E-01 3.14E01 2.98E-01 3.086-01 3.31E-01
5 | 8.21E01 7.63E-01 7.14E01 6.77E-01 6.61E-01 6€.53E01 6.65E-01 6.71E-01 6.57E-01 6.23E01 5.70E-01 5.07E-01 4.40E-01 4.04E-01 3.65E-01 3.25E-01 3.12E-01 3.25E01 3.41E01
6 | 5.786-01 7.61E-01 8.68E-01 9.29E-01 7.97E-01 8.30E-01 8.54E-01 5.96E01 2.78E01 6231E01 7.38E01 7.34E01 8.26EC1. 8.15E-01 3.49E-01 1.89E-01 -1.40E-01
7 | 6.37E-01 7.38601 9.11E-01 8.34E-01 7.32E-01 6.80E-01 6.92E01 7.91 3350 5.17E-01 4.95E-01 3.39E-01 1.60E-01
8 | 8.03E-01 8.42E01 7.87E-01 9.39E-01 5.94E-01 7.81E-01 7.36E-01 6.90 4.73E01 2.98E-01 1.50E-01 2.86E-01
S | 6.73E01 7.46E-01 8.92E-01 8.72E-01 6.86E-01 5.27E-01 8.34E01 9.17 .00 4.04E-01 3.31E-01 3.04E-01 9.74E-02

6.69E-01
7.93E-01

6.17E-01
5.66E-01

5.29E-01
5.13E-01

8.26E-01
6.71E-01

6.23E-01
7.28E-01

4.83E-01
3.91E01

6.53E-01
7.20E-01

7.55
7.77

2.50

5.46E-01

7.12E-01

4.26E-01

5.66E-01

6.96E-01

5.38E-01

5.58E-01

8.17

4.56E-01
3.89E-01
3.06E-01
5.31E-01
3.12E01
1.20E-01
3.29E01
2.96E-01
3.47E-01
3.06E-01
5.64E-01
6.11E-01
6.35E-01
3.29E-01
3.75E01
4.06E-02

5 22F.07

20
4 4 » ¥

5.05E-01
5.46E-01
3.67E01
4.83E-01
7.89E-01
4.34E-01
1.28E01
2.37E01
1.42E01
4.00E-01
3.98E01
7.02E-01
5.23E-01
4.60E-01
1.20E01
1.30E01
2 RaF.N?

Sheet1

6.71E01
5.05E-01
5.80E-01
4.71E01
6.09E-01
5.86E-01
4.42E01
2.60E-01
1.74E-01
1.42E-02
4.02E01
5.38E-01
6.06E-01
3.51E01
2.07E01
2.64E-02
1.14E.01
f]

4.75E-01
5.46E-01
5.31E-01
5.19E-01
3.57E-01
4.08E-01
3.75E01
3.51E-01
2.43E01
2.45E-01
1.36E-01
3.27E01
3.83E01
3.20E-01
1.70E-01
1.16E-01
7 SOEN2

6.53E-01
5.74E-01
5.48E-01
4.36E-01
3.37E01
2.70E01
2.98E01
3.65E-01
3.06E-01
1.52E01

4.87E01
6.00E-01
6.59E-01
5.29E-01
3.20E-01
3.31E01
1.76E-01
2.90E-01
3.16E-01
1.87E-01

2.15E-01 -5.27E-02
1.50E-01 -4.06E-03 -1.10E-01

1.85E-01
2.58E-01
1.32E01
1.83E01
2 2101

5.07E-02
1.05E-01
3.41E01
3.04E-01
2 NSE.N1

5.86E-01
6.15E-01
4.77E01
5.46E-01
4.24E-01
3.77e01
4.22E01
2.05E-01
3.61E-01
2.64E01
1.12E-01

6.90E-02
2.33801
2.19E-01
3.67E01
2 21F01

8.75
6.1
7.50
5.25
4.43
4.32
2.8
4.45
34503
3.59E-01
2.78E-01
2.47E-01
1.40E-01
2.58E-01
3.89E-01
3.14E-01
A 20F.01

2.00

1.50

1.00

0.50

0.00

-0.50

-1.00

S HBEALT
2.01E01
3.59E01
3.51E01
3.12E01
1.83E-01
3.85E-01
3.79E01
2 43601

Bl TERT
5.82E01
4.87E-01
5.88E-01
6.57E-01
5.19E-01
6.27E-01
5.62E-01
1.52E.01

[T

7S ZEXT
3.71E01
5.40E-01
4.77E01
4.85E-01
6.55E-01
5.94E-01
4.38E01

SET
4.24E01
292601
4.54E01
428601
4.22E01
4.06E01
5.11E-01

2 :R:JH‘AR‘ 10F.01
111}

4.75E-01

FHIE01° 3.47E01
3.10E-01 2.52E-01
4.87E-01 3.79E-01
3.98E-01 4.48E-01
2.88E-01 4.28E-01
2.56E-01 2.56E-01
2.64E-01 1.42E01
2.21E01 1.66E-01
2 2CENT 2 20F01

3.57E01

2.76E-01
4.10E-01
3.79E-01
2.05E-01
5.88E-02
a g2En2

2.23E01 2.45E-01
4.00E-01 3.06E-01
4.71E-01 5.15E-01
5.64E-01 4.85E-01
4.46E-01 5.03E-01
5.76E-01 5.09E-01
4.69E-01 4.10E-01
5.74E01 4.89E-01
5.86E-01 5.54E-01
4.64E-01 6.19E-01
4.04E-01 3.39E-01
5.18E-01 2.52E-01
4.79E-01 1.26E-01
1.856-01 1.56E-01
2.23E01 6.09E-02
3.04E01 3.67E-01
4.40E-01 4.02E-01
3.33E-01 3.08E-01
8.52E-02 4.87E-02
-1 22F.072 2 RAFND

Ready | Scroll Lock

Xls format stores each 75um X,Y,Z point across surface

=

Average: 1.16E+00

Count: 136

Sum: 1.576+02 | [EEE|[] ] 75% (

allowing advanced analysis within Microsoft Excel



RHOPRPOINT

INSTRUMENTS

Why use Optimap?

sdf format ‘

.sdf format stores surface data as an SQL database
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Why use Optimap?

Identify and quantify common
surface defects

Blistering Orange Peel
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Why use Optimap?

Identify and quantify common
surface defects

Water Stain Overspray
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Why use Optimap?

Identify and quantify common
surface defects

Sagging Inclusions
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Which surfaces can be measured?

Optimap can be used on a wide range of
surfaces from ultra low gloss ........
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Which surfaces can be measured?

To mirror gloss
finish
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Which surfaces can be measured?
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Allowing detailed analysis of each stage of
the coating process
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Benefits of using Optimap

Full Field 3D measurement with spatial resolution 75um

Detailed analysis of waviness, texture and common
pederlées detailed full field 3D surface images

Reporting in traceable Sl units (m™) and microns

Can be used on a wide range of surface finishes from ultra
low gloss to mirror finish
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Defects Detection Software  NEW!

Advanced software for the analysis of surface defects
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Defects Detection Software

NEW!

Automatically analyse defects in any image
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Curvatures (m-1)

Defects Detection Software
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\!::404 mm

High threshold

“ Low threshold

70

80

90

Capture all defects above and

below user definable thresholds

NEW!
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Defects Detection Software  NEw!
Using user definable limits, select and display -

Number of defects

Surface Area (mm?) — of defects above / below limits
Aspect Ratio — the ratio of defect height and width
Weighted Surface — weighted sum of each defect pixel
Sign — (+/-) direction of defect in the surface

Span Length - maximum length of defect

X/Y Span Length — mid-length of defect in X/Y
directions
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Defects Detection Software  NEw!

Overlay defects analysis on original image
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Defects Detection Software
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Portable objective surface quality
measurement



