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ABSTRACT

The criteria for determining the elements are the minimum zone method(MZM) and the least squares
method(LSM). The LSM is deterministic and simple but is limited at the measurements whose errors are
significant compared with form errors. For the precise condition, minimum zone method(MZM) has been
selected to determine the elements. The roundness is the fundamental problem in the evaluating form errors.
In this paper, anew approach adapting the genius education concept is proposed to obtain an accurate results
for the MZM and the LSM of the roundness. Its computational algorithm is studied on a set of measured
sample data. To be of almost no account of the specification(the number and the standard deviation etc.) of
the sanple data, the results shoqs excellent reliability and high accuracy in estimating the roundness.
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3 GEAS] F=F=(pseudo code)ol]l 2J3F =213
1

initialize P(0) = a, = a(X, F(X,)) € I RV
i=1,2,3,,p

initialize PO=b,E J= R*
i=1,2,3,",v

initialize T=t,€ K= R*
i=1,2,3,N

do{

coormationexchange : P =c(P(1))
a; selection: Pgm = Sp(P' (1))

b, selection: PO= ng (PO)

t; selection:s=S8,(T)

education : Py = E(P (1))
evaluation : F(Pgr) : F(Xlr),F(X2r),---

update : SP » = sz(F(Pg)yF(Pg'LPO)

update : SP, = P,(F(P,),F(P;),s)

update : P(1) = P(1+1) =5 (P, P, P)

Funtil VSP2 < ¢,)
o 1
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Fig. 5 Schematized data by estimate
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Table 1 Measuring conditions

Ingredient Average Diameter Mesggiﬁ—:‘(r)qulent data number
Al Aluminum 50mm 10mm 30
A2 Aluminum 50mm 20mm 30
B1 Aluminum 40mm 10mm 12
B2 Aluminum 40mm 20mm 12
C1 Aluminum 40mm 10mm 12

Table 2 (a) B1 data group

No 1 2 3 4 5 6 7 8 9 10 11 12
20.099 19515 15238 9.353 -3.765 -15.272 -20.059 -18.862 -10.069 2.286 14.743 19.989

X
(coordinates)

-0.787 5.099 13.834 18.015 19.756 13.771 -1.145 -9.487 -17.667 -19.985 -14.442 -2.330

Y
(coordinates)

Table 2 (b) Schematized result by B1 data group

Center Center p . . — Improvement
(x coordinates) (y coordinates) Radius max ~ Radius min Seismic center rate
MZM by Gea 0.0447244 0.0342792 21.1531411 20.0604678 1.00926723 0.079682582
LSM -0.0636938 0.0942851 21.1428661 19.9946976 1.1481686

Table 3 (a) B2 data group

No 1 2 3 4 5 6 7 8 9 10 11 12
X 20.099 19515 156238 9.353 -3.765 -15.272 -20.059 -18.862 -10.069 2.286 14.743 19.989

(coordinates)

Y -0.787 5.099 13834 18.015 19.756 13.771 -1.145 -9.487 -17.667 -19.985 -14.442 -2.330

(coordinates)

Table 3 (b) Schematized result by B2 data group

Center Center p p . s Improvement
(x coordinates) (y coordinates) Radius max ~ Radius min Seismic center rate
MZM by Gea  -0.1702012 -0.2274387 20.8599998 19.9099717 0.9500275 0.067511124
LSM -0.1289681 -0.0430756 20.9793016 19.9604932 1.018804

Table 4 (a) C1 data group

No 1 2 3 4 5 6 7 8 9 10 11 12

14820 10543 4.004 -4.868 -13.382 -14.813 -14.327 -7.869 -2.751 5912 10.831 14.554

X
(coordinates)

0.881 11.235 14.351 15371 6.867 -1.003 -6.846 -13.645 -14.614 -13.772 -10.904 -3.100

(coordinates)

Table 4 (b) Schematized result by C1 data group

Center Center . . . S Improvement
(X coordinates) (y coordinates) Radius max ~ Radius min Seismic center rate
MZM by Gea -0.1370075 0.2184688 15.8737759 14.7271342 1.1466408 0.14319551
LSM -0.2088965 0.0819674 15.9830255 14.6447491 1.3382759
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Table 5 (a) A2 data group
No 1 2 3 4 5 6 7 8 9 10

24859 2357 18383 9524 1008 8325 -16356 -21.504 2463 -24.639
ol -0838 8259 1751 23124 24843 23543 19619 12846 3511  -3389
No 11 12 13 14 15 16 17 18 19 20
~235306 -21.3014 -21.2652 -19.2965 -165322 ~14.1485 -10.9808 -7.9376 -2.6503 2.8611
oo 83202 ~13.3266 ~14.3755 ~16.6605 ~19.1475 208106 -22.4947 -23.6439 ~24.7152 ~24.6946
No 21 22 23 24 % 2 27 23 29 30
8219 12229 15087 18427 18442 20863 22532 23835 24631 24.858
23566 -21.905 -20217 -17.538 -17.419 -14.091 -1094 -7372 -3566  0.809

(coordinates)

(coordinates)

(coordinates)

(coordinates)

Table 5 (b) Schematized result by A2 data group

Center Center
(X coordinates) (y coordinates)

MZM by Gea -0.1062552 0.1100428 25.3893257 24.7580482 0.6312771 0.079682582
LSM -0.0322376 0.1272611 25.4235577 24.7376242 0.6859341

Improvement

Radius max Radius min Seismic center rate

Table 6 (a) A2 data group
No 1 2 3 4 5 6 7 8 9 10

o 248309 242384 217822 190726 139628 89395 6.1507 -1.0867 -80047 -10.7055
o 16433 5859 1254 166945 216252 24526 241605 248456 236411 23.6664
No 1 12 13 14 15 16 17 18 19 20
16088 -17.8697 -22.049 -23.2769 -24.6111 -24.8062 ~23.9607 -21.6698 ~17.2669 -11.8195
o 198566 180749 13336 90713 35741 -14944 -68195 -13.8214 -185354 ~22.0902
No 21 22 23 24 2% 2 27 28 29 30
16088 -17.8697 -22.049 -23.2769 -24.6111 ~24.8062 ~23.9607 ~21.6698 ~17.2669 ~11.8195

(coordinates)

(coordinates)

19.8566  18.0749 13336  9.0713 35741 -1.4944 -6.8195 -13.8214 -18.5354 -22.0902

(coordinates)

Table 6 (b) Schematized result by A2 data group

Improvement
rate

Center Center
(x coordinates) (y coordinates

MZM by Gea  0.1566679 0.1579983 25.9194605 24.7188924 1.2005672 0.061177462

) Radius max Radius min Seismic center

LSM -0.0453052 0.1478222 25.9985241 24.7197235 1.278801
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Table 7 Comparing LSM by GEA & the pre-existence

X coordinates y coordinates Parity Impr;);fteement
LSM by GEA 0.004 0.008 77.997
Al - 0.057
Established LSM -0.04 -0.027 82.678
LSM by GEA 0.006 0.042 94.725
A2 - 0.161
Established LSM -0.045 0.148 112.84
LSM by GEA 0.070 0.089 29.315
Bl - 0.179
Established LSM -0.064 0.094 35.712
LSM by GEA -0.201 0.115 25.785
B2 - 0.259
Established LSM -0.129 -0.043 34.810
LSM by GEA -0.102 -0.046 29.514
C1 - 0.248
Established LSM -0.209 0.082 39.234
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