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0 0 1 Constant term or Piston
1 -1 2psin(0) Tilt in y-direction, Distortion
1 1 2pcos(0) Tilt in x-direction, Distortion
2 -2 V6p?sin(260) Astigmatism with axis at +45
2 0 V3(2p% - 1) Field curvature, Defocus
2 2 V6p?cos(20) Astigmatism with axis at 0" or 90
3 B V8p?sin(30)
3 -1 V8(3p® — 2p)sin(8) Coma along y-axis
3 V8(3p® — 2p)cos(0) Coma along x-axis
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3. Overfitting

4. Boosting 6. Confidence

5. Confidence Support and size of Antecedent

9. 10-fold cross validation
10. Iteration

7. Support
8. Global
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NO. Confidence Support

Antecedent

Size-of- Rule (for a class)

X 0.889 7

2 0.867 8.385

3 0.728 51.578

4 0.727 3.504

Ifa;;,0<=182.531 and
a;5<=231.483 then a
If a459>517.517 and

ag,>696.562 then a
If a;0,10>45.755 and
160.178<a,, s<=1156.556
and a;45>148.123 and
a16,5>167.183 and
a;715>68.377 and
a,4,4<=920.924 and
as,>1984.444 and
a97<624.477 then a
If a;0,,<=1538.354 and
3 a11,0>237.928 and
a16,16<120.024 then a

2

ap m means the nth order of Zernike’s coefficient with a frequency of m. The resulted numbers in each rule are relevant to

the magnitude of Zernike’s coefficients

LR LA JOY O PR PUPVEL JOESR R I JETIW IRV IR o PR

NO Confidence Support Size-of- Rule (for b class)
; Antecedent
1 0.933 13 10 If ;4 11>67.326 and

a,311<=376.698 and
a;35<=801.592 and a34¢>419.258
and a;4g>148.123 and
a,55>312.777 and a,4 16>122.297
and a,g g<~=446.163 and
a3,0>5579.273 and a; 5>231.483
then b
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10

11

0.836

0.822

0.82

0.8

0.795

0.793

0:793

0.786

0.781

0.778

0.775

20.722

17.462

6.536

21.905

8.082

3.046

4.364

0517

5.716

14.782

11

-

11

2

If 312112>?8 977 and
148.123<a,4 g<=694.721 and
315;1‘(:1200.798 and 31&0}297.147
and 316,6>221 363 and
a1516<=311.170 and
a10,5<=893.973 anda, o>5579.273
and ag>1294.696 then b
If a42,0>265.732 and a,4.5>148.123
and a35,<=1528.565 and
a16,0>283 473 and 31711<:1345 239
and a,77,<=634.718 and
a1516>132.822 and ayg 5>179.895
and a2 ¢>5579.273 and
ag¢>1294.696 and aq ;<=624.477
then b
If a1 9<=237.928 and
a16,16{:120'024 then b
Ifa;,,4>1029.723 and
a,0<=5579.273 then b
If a40,,<=2328.694 and
a4, 5>121.749 and a5 5<=801.592
and a;39<=517.517 and
a13J16>l 07.766 and a1911<=689.8 28
and a,95<=893.973 and
a50>5579.273 and a5 ,>1139.025
and A8,2>696.562 and
AB.4<=1185.278 then b
If a42,0>227.249 and
77.300<a717<=107.384 and
3171'}'{:634.718 and
819.11<=420399 then b
If a;5,1,>506.423 and
316,16>1 20.024 thenb
If a10,4>1241.757 and
a12,>869,825 and a,4g<=694.721
then b
If 316,1(5(:120'024 and
a51<=3012,803 then b
If a;4 3>433,970 and a,5 ,>869,825
and az 3>5579.273 and
ay,>434,096 then b
If a,745<=68.377 and
319117>1 18.737 then b
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0.754 32.499 10 If a19,0>270.266 and
A10,2<=2328.694 and
A13,11>76.359 and
Al14,4<=1215.423 and
A14,8<=600.571 and
A15,7>148.307and A17,17>39.351
and A19.5<=924.119 and
5579.273<A2,0<=7399.185 and
A4,4<=719.414 then b

14 0.738 7.489 3 Ifay50>1070875 and
a4713<=170.204 and a,7 17>77.300
then b
15 0.737 4.788 3 Ifa;62>1275035 and
317113<:170.204 and ai?J17>?7.300
then b
16 0.713 3.613 3 If a445<=694.721 and
a16,10<=587.406 and
319113>413.846 thenb
17 0.703 3.691 3 If a,4¢>805.170 and
a;51<=1176.904 and
a3 0<=6356.373 thenb
(SR L Y O R SVC AP JOCS R PR W7 JE ST RV PER g PRES
N Confidence Support size —of- Rule(for c class)
0. Antecedent
1 0.838 12.328 4 Ifa;s,>1176.904 and a6 16>120.024
and a;73>346.691 anda, g==4867.102
then c
2 0.829 4.028 3 Ifa1910<=45.755 and a4715>68.377
and a49<=5641.055 then ¢
3 0.808 20.266 9 If 636.129<a,»,<=2042.288 and
312124::869.825 and a14J4_<:1492.671
and a;¢16>120.024 and
ang13<:4l3.846 and 32,0>5040'514
and a5 ;<=2676.428 and
a53<=1658.563 and ag ¢>111.730 then
i
4 0.8 3 3 Ifa;;411<=67.326 and a;9,<=892.163
and az o>5579.273 then ¢
5 0.8 % 2 If a4 0<=419.258 and a; y>7884.573
then ¢
6 0.788 3.075 1 Ifa;410>587.406 then ¢
7 0.783 6.939 3 Ifa;5<=265.732 and a,717<=247.956
and a5 1<=2502.566 then ¢
8 0.783 5.662 3 Ifa;5,>1528.565 and a7 17,<=247.956

and agg==3203.461 then ¢

YA
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9 0.771 4.481 4 Ifa;5435>133.330 and a,77>634.718
and 319,13<:413.846 and
a;,0>5579.273 then ¢
10 0.756 3.294 4 Ifay50<=227249 and a,¢,¢<=1239.477
and 31711';.!'}?7.300 and a210>5579.2?3
then ¢
11 0.75 6 2 Ifay;11>67.326 and a;45<=148.123
then ¢
12 0.75 4.668 3 Ifa1910>45.755 and a145<=148.123
and a4 9==5641.055 then ¢
13 0.75 2 1 If a;;467.786 then ¢
14 0.749 3.338 3 Ifa;411<=67.326 and a45,<=1528.565
and az ¢>5579.273 then ¢
15 0.747 8.708 4 Ifa;;11<=167.998 and a;45>148.123
and 315J1>1200.?98 and
a30==5641.055 then c
16 0.738 4.772 2 Ifa;45<=148.123 and a,5,<=1176.904
then ¢
17 0.728 3.491 4 Ifay51>869.825 and a,4 ¢>446.942 and
313J2<:1295.534 and 319,11{:120'204
then c
18 0.727 6.251 2 If a5 1,<=78.977 and a3 ¢>5579.273
then c
19 0.721 9.093 5 Ifa15+160.178 and a4 >167.183 and
a1715°68377 and a3 3<=621.940 and
a51<=1984.444 then ¢
20 0.716 4.983 2 Ifa1414>204.789 and a4 <=694.721
then c
21 0.714 3.601 3 Ifa;45<=694.721 and a1 1,>119.817
and a4 4>920.924 then ¢
22 0.71 6.452 3 Ifa;747<=39.351 and a5 4>4533.102
and a4 g<=5641.055 then ¢
23 0.704 10.783 4 Ifa;04<=935406 and a;7,7<=77.300
and 319’11<:420.399 and
a30~5579.273 then ¢
A5 51y OB, (6305 s <550 3 oudz ol asld 10 Jgor
N Confidence Support size —of- Rule(for c class)
0. Antecedent
1 0.838 12.328 4 Ifa;5,>1176.904 and a4 16>120.024
and a,73>346.691 anda, g=<=4867.102
then c
2 0.829 4.028 3 Ifay9,1945.755 and a7 15>68.377

and a49<=5641.055 then c
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3 0.801 7.986 5
4 0.8 13 3
5 0.792 11.893 3
6 0.758 3.276 2
7 0.75 2 2
8 0.739 2.062 2
9 0.72 3.9 2
10 0.709 2.229 2
11 0.707 3.655 A
12 0.704 9.357 5

€ 8yl / p3)lgd 8)93 / Sy 53 s dolikad & Ve

If a;313<=171.642 and a,5,<=1528.565
and a; g<=5579.273 and a5 5<=560.904
and ag 4<=1280.293 then d
If a454<=1029.723 and a, y<=5579.273
and a7 7<=467.786 thend
If a354<=1029.723 and a43 9<~=517.517
and a; ¢<=5579.273 then d
Ifa;5,<7697.056 and a1g1¢-311.170
then d
Ifa;;11<=67.326 and a;9,>892.163
then d
Ifa;5,>1176.904 and a4 o>4867.102
then d
I 31414,>I 215423 and a16,12>3 02.042
then d
Ifa;s,>1528.:565 and ag(~3203.461
then d
If 310J4>1 538354 and 312’4‘(:933 827
then d
If a;54==1528.565 and a7 17<=247.956
and 319113<=413.846 and
a2,0==5579.273 and a4 4<=920.924 then
d
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