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1. Pellucid Marginal Degeneration



http://icml.ir/article-1-327-fa.html

[ Downloaded from icml.ir on 2026-06-25 ]

e 59395 90 397790 Sdy) sl pd ) ool S5 31 s 45,8 G3LST s

ST (gl Yl ol 5 ol |y g5 3l 5, fyiey
5 Jboss lopir S s YT T (ol e ugisS gl 0,5
3 s aslllas oyl ) genl 51V EN Plag s ool il ugssSgl,S
sl Ty Olyet Bl ng mglai leadglFeal S); ol o
So 3l Clion dn Al e o iEnlond oaliial 09 5 F Gl S
35555 15530 Sl Fis b1y e 2 5 b 8,8 ooliial s S
Lo g 4y HB0ls Baw pl (6l 0,5 sanaid S o abg e
Sl ciige] BBl 5l eolitul b Joo i oo ol Cond g )90
Ded o byl cwl onyui | ooyl a5 e s Bl 5l eolawl b g
S0 &S losls slass Coid &gy dina NS Coro oS ) ey

Ll os Cewots ladigas JS 4 wiloads ganainds

ahdib S 5l s Joe Sy slabezraiz b ag B o (glasdlls 5o
Sl 5 S5 (sl CA.5 oty 1o o s (5o s 0
Ao, sai i )158 Core aS o eolaiwl weisS el S 5l Jls S
Ol (6 S puanal Sz )0 5l 0e5 dalllas jo 5 e Dvle—ilsss
o dalllas )3 a8 Sy o580 o0 S ooliiwl (gouail (b,
S § 300 (535 45 20 o C5.0 (55 anal 55 02,55
sy i o 1y ey sSl ol 05 e ogame C45 g 4,
0 )8 (s O)5e i Sl b (6 S e

S slabesainy

a5 WS oo all 1) dalie slaslaloazsiz 5l glacgame S )5

@y 05 gl anes o Sid axlg sl ol JelS aslaie degaze
Lrl o Lo el oo &3] (soasie sloy3,5 « S5 5 sloslalozois
DYAL oS oo o3l ANST s st Lawgs onisoleiing ciu 5 5|
aS 09 oo b (P0) (lad Slaises j0 9ty b, ls ay ya oyl jo
Siuled gy & g0t S, labersis ol 0<0<27 4 0<p<1

Dgu g0 03ls
(1) 7m(p e)={N;“R|rin|(p)cosm6 sform =0
Y —N=RI™ () sinmb ;form <0

il aalge 4 glilo glalezais S oo onal i a5 ol les
A pe D pnginms e 5 el Slelozaiy (el 5 )5S
o dl Sl (g Al5e (lagly S 2 Mg (ol (Slaleain
Il Cule g (shie e slaae Bilg e M g Coude oo dae b
ik ggy gove N-|m| 5 (M| SN &S Lyd cnll

Dgh o0 Gl 2 Ot el idle S 55uS

(2) NP = /i%j S0 =1form=10,8,0=0form#0

2. Subclinical keratoconus
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Order Frequency 73 (p,9) meaning
n m
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 iy, V6p?sin(260) Astigmatism with axis at +45°
2 0 \/§(2 p? —1) Field curvature, Defocus
2 2 \/Epz cos(20) Astigmatism with axis at 0" or 90
3 -3 V8p3sin(30)
3 -1 V8(3 p3 — 2p)sin(0) Coma along y-axis
3 V8(3p3 — 2p)cos(0) Coma along x-axis
3 3 V8p3cos(30)
4 -4 V10p* sin(40)
4 -2 V10(4p* — 3p?)sin(2 0) Secondary Astigmatism
4 0 \/§(6p4 — 6p* + 1) Spherical Aberration, Defocus
4 2 V10(4p* — 3p?)cos(2 0) Secondary Astigmatism
4 V10p*cos(40)
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NO. Confidence Support

Antecedent

Size-of- Rule (for a class)

1 0.889 7

2 0.867 8.385

3 0.728 51.578

4 0.727 3.504

If a;519<=182.531 and
a;5<=231.483 then a
If a;39>517.517 and
ag,>696.562 then a
If a;910>45.755 and

160.178<a,; s<=1156.556
and a;,g>148.123 and
a46,8>167.183 and
ay715>68.377 and
a,4,4<7920.924 and
as,>1984.444 and
a9,7<=624.477 then a
Ifa;9,<=1538.354 and
3 a11,0>237.928 and
81616<—120.024 then a

2

a,, 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

bw){f &5 CO, (635 pumoudi i y0 3l ooz il uclgd oY Jguo

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

ay31,==376.698 and
a;35<=801.592 and a4 ¢>419.258
and a14g>148.123 and
a155>312.777 and a4 16>122.297
and a,g g<=446.163 and
a2,0>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

17.462

6.536

21.905

8.082

3.046

4.364

9.517

5.716

14.782

11

3

]

[S%]

3

J

If 312112>?8.97‘? and
148.123<a,4,5<=694.721 and
31511‘(:1200.?98 and 31&0}29?.14?
and a;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,45>148.123
and 315J1<:1528.565 and
a16,0>283-4?3 and 31711<:l345.239
and a;77<=634.718 and
31311(5}132.822 and 31313>179.895
and a2 ¢>5579.273 and
ag¢>1294.696 and a ;<=624.477
thenb
If 3113{:237.928 and
a16,16<:120'024 then b
If a;5,4>1029.723 and
a,0<=5579.273 then b
If a10,<=2328.694 and
a;15>121.749 and a3 5<=801.592
and 31319‘(:5 17.517 and
a13J16>107.?’66 and a19J1<=689.828
and a;95<=893.973 and
a,0>5579.273 and a5,,>1139.025
and A8,2>696.562 and
AB8.4<=1185.278 then b
If a45,0>227.249 and
77.300<a17,47<=107.384 and
31717"\’:634.?18 and
a19.11<=420399 then b
If ays11>506.423 and
a16,16>120'024 thenb
If a;9,4>1241.757 and
312J2>8695825 and 314,B<:694-721
then b
If 316,16<:120'024 and
a5,<=3012,803 then b
If a;4 3>433.970 and a,,,>869,825
and a2 ¢>5579.273 and
ay,>434,096 then b
If a1715<=68.377 and
a19117>1 18.737 thenb
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14

15

16

17
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0754  32.499 10 If a19,0>270.266 and
A10,2<=2328.694 and
Al3,11>76.359 and
Al4,4<=1215.423 and
A14,8<=600.571 and
Al15.7>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
0.738 7489 3 If a15,¢>1070875 and
a1713<=170204 and a, 17>77.300
then b
0.737 4788 3 If a162>1275.035 and
317113<:170.204 and ai?J17>7?.300
thenb
0.713 3613 3 If @14 g<=694.721 and
31&10(:58?.406 and
319113>4l3.846 thenb
0.703 3.691 3 If a4 6>805.170 and
a;5,1<=1176.904 and
a,0<=6356.373 then b

CoS (610 CB,e (6 5 pnai 550 3l ooyl uclgd :F Jgur

Confidence Support size —of- Rule(for ¢ class)
Antecedent

~10Z

%]

0.838 12.328 4 Ifa;5,>1176.904 and a4 16>120.024
and a,73>346.691 anda, (<=4867.102
then ¢
0.829 4.028 3 Ifa9,10<=45.755 and a47,45>68.377
and a49<=5641.055 then c
0.808 20.266 9 If636.129<a492<=2042.288 and
31212<:869.825 aIld 314J4_<:].492.6?1
and 316,16:}120-024 and
aqu13<:413.846 aIld a210>5040.514
and a5 1<=2676.428 and
a53<=1658.563 and ag ¢>111.730 then
C
0.8 3 3 Ifa;411<=67.326 and a191<=892.163
and a3 o>5579.273 then ¢
If a140<=419.258 and a; y>7884.573
then ¢
0.788 3.075 1 If a6 10>587.406 then ¢
0.783 6.939 3 Ifa;59<=265.732 and a7,7,<=247.956
and a5 ;<=2502.566 then ¢
0.783 5.662 3 Ifa;5,>1528.565 and a7 17<=247.956
and agg<=3203.461 then ¢

0.8 3

(3%

YA
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9 0.771 4.481 4 Ifay343>133.330 and a;7 7>634.718
and a1gj13<:413.846 and
a3,0>5579.273 then ¢
10 0.756 3.294 4 Ifa;39<=227.249 and a,6<=1239.477
and 31711';'}'?7.300 and azjo>55?9.2?3
then c
11 0.75 6 2 Ifa;111>67.326 and a;43<=148.123
then ¢
12 0.75 4.668 3 Ifa19,10°45.755 and a;45<=148.123
and a4 9<=5641.055 then ¢
13 0.75 2 1 If a;;467.786 then c
14 0.749 3.338 3 Ifa;411<=67.326 and a5 ,<=1528.565
and az 9=>5579.273 then ¢
15 0.747 8.708 4 Ifa;111<=167.998 and a;45>148.123
and 31511>1200.?98 and
a,0<=5641.055 then c
16 0.738 4.772 2 Ifa;45<=148.123 and a;5,<=1176.904
then c
17 0.728 3.491 4 If ay21>869.825 and a,40>446.942 and
313J2<:1295.534 and 319J11<:120.204
then ¢
18 0.727 .21 2 Ifa;;4,<=78.977 and a3 ¢>5579.273
then ¢
19 0.721 9.093 5 Ifa;;5-160.178 and a;6>167.183 and
a,715-68377 and a3 3<=621.940 and
as1<=1984.444 then ¢
20 0.716 4.983 2 Ifay414>204.789 and a4 g<=694.721
then ¢
21 0.714 3.601 3 Ifa;45<=694.721 and a151>119.817
and a44>920.924 then ¢
22 0.71 6.452 3 Ifa;747<=39.351 and a3 y>4533.102
and a4,9<=5641.055 then ¢
23 0.704 10.783 4 Ifa;0,4<=935406 and a;717<=77.300
and a19J11<=420.399 and
a;0>5579.273 then ¢
S5 (5152 CB,r (5 35 a8 53 3l ozl i il B Sz
N Confidence Support size —of- Rule(for ¢ class)
0. Antecedent
1 0.838 12328 4 Ifa;5,>1176.904 and a6 16>120.024
and a;73>346.691 anda, g==4867.102
then ¢
2 0.829 4.028 3 Ifa0,10<=45.755 and a4715>68.377

and a4 9<=5641.055 then c
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3 0.801 7.986 5
4 0.8 13 3
3 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 3.557 2
10 0.709 2.229 2
11 0.707 3.655 2
12 0.704 0.357 5
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Ifa;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 a1, 4<=1029.723 and a, ¢<=5579.273
and a7 7<=467.786 then d
If a5 4<=1029.723 and a,39<=517.517
and a3 g<=5579.273 then d
If ay5,<=697.056 and a,g 16>311.170

thend

If a3, 1,<=67.326 and a9 ,>892.163
then d

If ay5,,>1176.904 and a, ¢>4867.102
thend

If 214 4>1215423 and a16,1,>302.042
thend

Ifays,>1528.565 and ag ¢>3203.461
then d

If 310J4>1538.354 and a1214<=933.82?
thend

If a;51<=1528.565 and a471,<=247.956
and 319113‘(:4 13.846 and
a3 0<=5579.273 and a4 4<=920.924 then
d
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