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Abstract: There is a distinct suspicious experiment datum (outlier) in a group data and they could be
eliminated by the method of three times standard deviation. For the problem the method of two times
standard deviation has been proposed and the intelligent system for eliminating the outlier had been
developed. The intelligent system has four stages. The first one is that the general calculation software has
been developed for calculating the mean and the uncertainity in the ten data. The second one is that the
calculation software is for filling data randomly by user. The thrid one is suit for filling data randomly by
user and there are outliers in the experiment data. The fourth one is that the intelligent system is suit for
filling randomly by user, there are outliers, and the minimum digit of decimal places being different in
experimental data. The statistics method of “ add 1 for not empty ” for filling randomly by user has been
adopted. The confidence possibility of 95.5% that it is the judgment method of two times standard deviation
range near the mean has been proposed. The method of “reading characters” for calculating the minimum
digit of decimal places has been applied. The intelligent system is good for all the data processing in
Physics experiment and it could be spreaded to other subjects for data processing.
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1. INTRODUCTION

In the process of experimental measurement, the outlier is inevitably. There are many factors such
as the environmental conditions change suddenly, the equipment failure suddenly, and the
unexpected reasons to read wrong number, write wrong number, mistype a fault number. The
outliers must be eliminated or it will seriously affect the result of the experiment. Therefore it is
important in the treatment of experimental data and the work of eliminating outlier need to be
careful. The methods for eliminating outlier are Paiita criterion™™, Grubbs criterion *® Dixon
criterion "°1, Cauvenet criterion and so on ™. For an array of 0.896, 0.891, 0.893, 0.893, 0.894,
0.892, 0.895, 0.899, 0.897, 0.891, the mean that is the best estimate ™ is 0.8941 and the
uncertainity is three times standard deviation of the mean. The experiment result is 0.894+0.003
according to the rules that the uncertainty is a digit and the digit is alignment with the last digit of
the signification figure, the uncertainty is only carried on and the signification figure is carried on
when it is lagre than 0.5. When the fifth datum is outlier of 0.794, the mean of the data is 0.8841
and three times standard deviation is 0.090414. The difference between the outlier and the mean is
|0.794-0.8841|=0.901 that is less than three times standard deviation. When the fifth datum is
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outlier of 1.894, the difference between the outlier and the mean is less than three times standard
deviation as well as. The outlier does not eliminated by Paiita criterion like 0.794.

2. THE EFFECTIVE ELIMINATING METHOD FOR THE OUTLIER

There are many measurement values for the measured physical quantities under the certain
condition and the data change randomly with unpredictable way. The experimental data obey the
normal distribution. According to mathematical statistics theory for the measured value x, the
density function is

1 e Zn:(xi -a)’
f(X):ﬂGe 20* y O':!]lLTl IZlT (1)

Here o is standard deviation and the true value is a. The possibility that the measured value x; is
in the range of one time standard deviation near the mean is 68.3%, the possibility that the
measured value x; is in the range of two times standard deviation near the mean is 95.5% and the
possibility that the measured value x; is in the range of three times standard deviation near the
mean is 99.7% . The function of the normal distribution is shown in Fig. 1.

(x) 4

Figl. The function of the normal distribution

Because of the Paiita criterion that is the method of three times standard deviation is too
conservative. The outlier like 0.794 could not be eliminated. According to the Reference [2-9]
about Grubbs criterion, Dixon criterion, and Cauvenet criterion, the general confidence
probability is took 95%, the method of two times the standard deviation near mean is very
effective for eliminating the outlier of 0.794 and the confidence probability is 95.5% ..

3. MAKING OF INTELLIGENT SYSTEM
3.1.General Calculation

In the first stage the software is for calculation the mean and the uncertainty such as 0.896, 0.891,
0.893, 0.893, 0.894, 0.892, 0.995, 0.999, 0.997, 0.991. The data are from the diameter of the holes
on solar cell that is drilled by laser with metal wrap through (MWT) technology. The advantages
are precise and fast to calculate the mean and the uncertainty for ten data and each datum has
three digits. The result is strictly according to the rules that the uncertainty is a digit and the digit
is alignment with the last digit of the signification figure, the uncertainty is only carried on and
the signification figure is carried on when it is lagre than 0.5. The Flow-chart for the button of
“Calcultion” is shown in figure 2. The disadvantages are three points. The first point is that it
could not calculate when the number of the data is less than ten. The second point is that the
outliers do not eliminated so the uncertainty is too big. The thrid point is that the calcultion
system is not suit for the digits being less than three.
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Fig2. The flow-chart of “General calculation” Fig3. The flow-chart of “Calculation for filling randomly

3.2. Calculation for filling randomly

Because the user may not have in order to fill in the data, the general calcultion system could be
improved for allowing the user to fill in randomly as long as the number of data not less than 7.
The second stage is that the technology of “Add 1 for not empty” was used for statistics the
number of the data. If the number that input by the user is less than 7, the system appears the
prompt of “Fill the experimental data, please!”. The flow-chart of the button of “Calculation for
filling randomly” is shown in figure 3.

3.3. Calculation for filling randomly and eliminating suspicious data

Although it uses “Add 1 for not empty” in section 3.2 the case that the uncertainty is too big
because there are outliers. The third stage that the software system is suit for eliminating the
outliers with the method of two times standard deviation.

The hole diameter in Solar Cell chip by Laser with MWT

Number 1 2 3 4 5 6 7 8 9 10 Mean/mm
D/ 0.896 | 0.891 0.704 | 0.802 | 0.895 | 0.899 | 0.897 | 0.891
om [056 Tom1 [ [ [oms [om [ums [ow9 [omr [omt o

(D: -D)/mm | 2e003 [ -2e003 | | | | 16003 | 1003 | 5e003 | 3e.003 | 2003
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The hole diameter is D=5:|:UD =D+ 3

Default |

Clear | Calculation for filling randomly and eliminating

Fig4. The interface of “Calculation for filling randomly and eliminating suspicious data”

The effective number of the data is large than 7 or the prompt of “Fill the experimental data,
please!” would be occured. The calculated result is shown in Fig. 4 and the flow-chart of
“Calculation for filling randomly and eliminating suspicious data” is shown in Fig. 5.
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Fig5. The flow-chart for “Calculation for filling randomly and eliminating suspicious data ”

Statistics of
minimum digits

Fig 6. The flow-chart for statistics of minimum digits

3.4. Calculation for judging the minimum digits, filling randomly and eliminating
suspicious data

Sometimes the user fills the data are not three digits. The software made in section 3.3 could not

show correctly the mean and the uncertainty. The intelligent system must finish the statistics of

the minimum digits. The key is “reading characters” for calculating the minimum digit of decimal

places. The program is as follow.

step i from 1 to 10
if char 3 of text of field ("field"&(110+i)) = null

n=0
else
if char 4 of text of field ("field"&(110+i)) = null
n=1
else
if char 5 of text of field ("field"&(110+i)) = null
n=2

International Journal of Research Studies in Computer Science and Engineering (IJRSCSE) Page 18



An Intelligent System for Eliminating the Suspicious Experiment Data

else
n=3
end
end
end
end

The flow-chart for the button of “Calculation for judging the minimum digits, filling randomly
and eliminating suspicious data” is shown in Fig. 6. The calculation result is shown in Fig. 7. In
Fig. 7 the second datum and the eighth datum are not filled, the fifth datum is an outlier, and the
number of digit in sixth datum is 2 while in other’ number are 3. The result is 2 digits for the
mean.

The hole diameter in Solar Cell chip by Laser with MWT

Number 1 2 3 4 5 6 7 8 9 10 Mean / mm
D/mm | 08% | | 0.893 | 0.893 | 0.794 | 0.89 |p.895 | | 0.897 | 0891
— 0.89
(Di-D)/mm | o | | 1e002 | 1e002 | | teoz | o | | o | e
. . — — ]_ —.2

The hole diamet D=D+U_ =D+3]_~ _ _

e hole diameter is & 3 2T T(D:-D)Y = ( | 0.89 + | 1le-002 ) mm

Clear Calculation for judging minimum digits, filling randomly and eliminating | Default |

Fig7. The interface of “Calculation for judging the minimum digits, filling randomly and eliminating
suspicious data”

4. CONCLUSION

To develop an intelligent system is system engineering. For eliminating the outlier like 0.794, the
developed intelligent system has stages. The first stage is for general calculation according to the
uncertainty is a digit and the digit is alignment with the last digit of the signification figure. The
second stage is that the developed system is suit for filling randomly. The third stage is suit for
filling randomly and eliminating suspicious data. The intelligent system is suit for judging the
minimum digits, filling randomly and eliminating suspicious data. The technologies of “Add 1 for
not empty” , the method of two times standard deviation that the confidence probability is 95.5%,
and the “ reading characters” for calculating the minimum digit of decimal places have been
applied. For the case of more complex, the more technologies would be proposed.
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