Statistical process monitoring
approaches for high-density point
cloud data




Motivation: The introduction to 3D
laser scanners and the need for

processing high-density data cloud




The general approach
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The general approach

c:>°c:>
1 @

\

N

Some nonparametric
statistical method for
calculating deviations
from the reference
distribution

59
54

53 -

92

] 1
5 10 15 20 25
Observation Number

N

EWMA control chart for
visualizing the deviation
statistics



Comparing non-parametric methods
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Set the Incontrol Average Run Length eque
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Extensions

Scenario Size of shift Shift Introduced
I Global 1
[l Global P
Localized (10 points) 1
Localized (10 points) P
Localized (50 points) 1
Localized (50 points) P




Extensions (Cont.)

What statistic to use for plotting control

chart:

-max deviation

-sum of absolute deviations |

-mean absolute deviation

-sum of squared difference

-Q-Q plot statistics
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Extensions (Cont.)

What distributions to look at:

-normal distribution
-Laplace distribution
-uniform distribution
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Extensions (Cont.)

1.normal
2.Laplac
3.uniform

1.maxdeviation

2.sumof absolute deviations g g t-of-

3.meanabsolute deviation
4.sumof squared difference
5.Q-Q plot statistics

control

S scenarios
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Compa rison Of I’ESUltS Total # of sample points = 5000C

SAD = Sum Absolute Deviatio
MAD = Mean Absolute Deviatio
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Comparison of results

Total # of sample points = 50000

SAD = Sum Absolute Deviation
(Cont ') MAD = Mean Absolute Deviatio
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Future work

Non-normal distributions for @QQ method
UKresearch 2012 Ross and Adams JQT)
presents new frameworks
- CvM(Cramervon-Miseg CPM

(performs better and simpler to implement)
- KS CPM



Reflection



