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C =

=Lj & ZICHo| SR/

O =SLi&(glaucoma): Al41E =210 ofol E =l A[OFZ &0 ZIHE| 0 A=
AEI %'O'” O|EE C&I-jl_'- 7él§._|'(Mozaffarieh,2008)
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(intraocular
pressure, IOP)
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10 ~ 21 mmHg

LI orer He
> 21 mmHg

o
NREEE

(optic nerve head,
ONH)

A|OF
(visual field, VF)

‘q g e L] ] E ic Desi
oY) steizizein 4 & Lo




AA

A|OF

EQz 710 2f]

=
=

E 72N AR 7| aA A4t

5,
g3
i
1.‘@




=% HEHEE 7o e M

e L o

O =& T flow chart
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=S OI0I0|Ah AAH S5 O UOAANSE HEfHIE ——— tg%_] OI_I-I_lf
AR
| A|OFH AL | 7= A
P 1 C:7Is™ 2
| YYULBHRE SHEAM ———=E A0} E&T—
U2
[ ( HY2AAHA |
""/’Eﬁﬂg&“ g8 /%-ﬂ@ﬁ:‘?‘r-%“"‘H —— FEZ} T = o2
i
| 2USHHA |
| AYSHE Dot oY 0 |
- oLl 2
— =0 <21 mmHg —
Qcular N | Tensi Prii [e) Primary Angle
Normal Hypenuension Glauco?éas)s LSpect o(rsrlr;zm::lon An;;:agauf::qa Closlure Glaucoma
(OHT) (NTG) (POAG) (ACG)
—— J » J
Y T
( Normal ) ( Glaucoma |
SHOE &F 24 AL 24 o & HXIS =
151{OF & AArZ DtV B "X SESH| IE0,
L HAtE X|C}sE A Ol = ez K©) =13 ol o st
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E:TI'Q-I ré' R*c;l(cont’d)

= N C 51 O
Q s AEEE 72 A4
Author : - : . .
No. (year) Variable Classifier Diagnosis | Performance Limitation
Age, gender, IOP, CCT, Normal/ N
1 Wroblewski et al. | CDR, family history, visual Glaucoma Likelihood glaucoma Accuracy: 79.0% |° TIEH 2o
(2009) field data Index(GLI) suspect/ Y-S50 1 Mo Eln)o| ¢e HYl
(n=2,017 eyes) glaucoma
Moreno- Age, gender, optic disk size, | Glaucoma probability score Sensitivity/ N
» | Montanes et al. | MD: PSD. HRT resuits (GPS) Normal/OHT/ | specificity (%) o 2T E YO
(2008) " | (n =182 eyes) Moorfields regression glaucoma |GPS: 71.1/69.5 de(B&EE)0| H2 HY
analysis(MRA) MRA: 68.7/83.1
. Linear discriminant analysis
5 | Townsend etal. aijn:gigfse% o (LDA), L-SVM, G-SVM, R 75y, |* HRTZHIS| o] Ef ot
(2008) Iaucoma; = 14)(/) e'es) GAM, GLM-Gauss, AUC: 0 gZ o7 Argetol det=d e
9 = y GLM-bin, RPART O
Chan et al. Threshold_sensmwty LDA, QDA, L-S\(M, G-SVM, Normal/ MOG « A|OFZ A} Z T} = threshold
4 (2002) (normal n = 189 eyes, MLP, Parzen Window, MOG, | AUC: 0.92 nsitivity 2t 0F AR
glaucoma n = 156 eyes) MGG glaucoma e SEnSItivity s = AT
Age, gender, VCD, CDR * LDA 7| &2t AHE5H
. Parketal.  |asymmetry, IOP, DM, P100, | o, Accuracy: 600~ | EFEE iYL
(2001) retino-cortical time 70.0% e ZQE TS HATX|
(n =98 eyes) ZE0f AZ
MBS = N C e} HFS O|& L = N C = re) AEFA
= g=2ot U Y HEG JHEE foiNe s 2E Al S0 H-E A
c PR H = (=] A A5 re)
(Ofl: pattern deviation) 2t 2F7|8 71E A7 X HH2 2 +=HE[0{0F &
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LERF 7HE: =S A A=

(n = 145)
No. Data category Input variable Description Memo
1 Threshold sensitivity(TS) O| H A2 280t Al 7 HEA Il series
] o Z ol Llo|CHo| MAFOl HALZ TFQFO| X0
2 Raw test [Total deviation(TD) &2 LOIL 2| co- = FEJ‘F_ el Aol
) result _ _ (Threshold sensitivity — normative database)
_ \?-Sll,lc?l MU't'Varlate E‘Auolol A APK - 2 '='7|'A|9| Me
e . Tl Too-sE TAaMNtY ©
3 data Pattern deviation(PD) (Total deviation + overall sensitivity changes)
—1 (VF)
4 Mean deviation(MD) HMEtE Ol AOF=4 HEE LIEtY = X &
Global
5 indices(Gl) | Pattern standard A0 A|OFAAF M E 2 LFEF A= K|
6 Age (yr) LIO|
7 Gender g
8 Visual acuity(VA) MESIPNE=
9 Intraocular pressure(IOP) b LY =L 0 oA
Clinical indices . — e
10 Cl) Central corneal thickness(CCT) 2t 22| S0 A Z- o 28k F7H| Pachymeter
11 Vertical(VCDR) Cupitdisc Z0|E =22 = F7ot #to| Hl&
12 CDR Horizontal(HCDR) |Cupitdisc Z0|& =82 = 7ot ¢t H|&

El

Average(ACDR) VCDRI1 HCDR2| &
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TR INE: SAH £/ 718

SHAHE 2R/ 7™ 29 H|1
Linear(L-SVM) FHe| MFE StLte| Mgt 2 ER5tE 7Y c=.031

LSk Support
7| HI_I- vector

machine | Gaussian(G-SVM) |5 7H2e] fFE& dtLte| H[ddet+=2 2 F/dt= 7|8 r=.008

Linear discriminant HEES H F = HE S SILEE LB
=7 analysis(LDA) A8 EEE MY 22 275t 7|
o
7|t gy

_ - _ EAHATL S J0| M2 J1A [ |ogit HIBIS £
Binary logistic regression(BLR) | S = 5 . f;: 1ol &S 742 M, logit Het= Sl
T':-rr°|'t 7| =
Tree | Classification and regression |S&HI HFAY I, s H,0| 0|22 oEE
7|dt tree(CART) = 2| H=2ME2 Sl 2F7ot= 7|H
E%@ Linear SVM PSD
< 2895 I = 2895
CDR CDR
=0.704 | > 0.704 =0.580 | >0.580
|
B SUE PSD SUE
sl <1005 | =z1005
m o suze
s 34
Linear SVM Gaussian SVM CART
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e HII- XIClOo o A= |_l
= L o |_| |_|' S S8sS H|
Input Performance
Data Process Output
RN Variable (e;e) var#iﬁacgles (model) Accuracy | Sensitivity | Specificity AUC
L-SVM 0.77 0.68 0.87 0.82
TS
(TS, TS,, ..., 52 G-SVM 0.85 0.80 0.90 0.92
TSs,) .
LDA 0.65 0.64 0.68 0.46
Visual L-SVM 0.76 0.68 0.84 0.80
field raw | TD
test |(MDuTDs ., | 145 52 |G-SVM Normal/ 0.84 0.79 0.90 0.92
results | TDs2) Glaucoma
(VFR) LDA* 0.64 0.62 0.65 0.67
L-SVM 0.84 0.76 0.91 0.88
m ©
(PD,, PD,, -, 52 G-SVM 0.87 0.81 0.92 0.95
PDs,)
LDA* 0.66 0.63 0.69 0.71

*Cost ratio, C(normal|glaucoma) : C(glaucomajnormal) =1:5

S R=2
1O

= Pattern deviation0| G-SVM &5 7| — Z|CH accuracy(87%)

fo TuIndya
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= HII-I C ol M= |_l
= L o |_| |_|'E © OO H AL (cont’d)
Performance
Data set Input f #Ofl Procesls Output — —
(eye) [variables| (model) Accuracy | Sensitivity | Specificity | AUC
L-SVM 0.62 0.64 0.62 0.71
Clinical G-SVM 0.56 0.57 0.58 0.63
index |Age, gender, VA, N
(Cl) IOP, CCT, VCD 6 LDA 0.58 0.97 0.19 0.51
BLR* 0.67 0.68 0.67 0.76
CART 0.68 0.67 0.69 0.73
L-SVM 0.84 0.73 0.95 0.91
Global |MD, PSD, age, G-SVM Normall 0.74 0.74 0.75 0.81
index (GI) |gender, VA, I0OP, | 145 8 LDA* Glaucoma 0.61 0.94 0.28 0.53
&Cl jccT veb BLR* 0.84 0.78 0.90 0.92
0% T
CART 0.86 0.85 0.87 0.88
PD L-SVM 0.83 0.74 0.92 0.87
(PD,, PD,, ..., G-SVM 0.84 0.89 0.79 0.91
VFR & Gl |PDy,) N
& Cl + MD, PSD. 60 LDA 0.67 0.62 0.73 0.49
age, gender, VA, BLR* 0.67 0.60 0.74 0.71
IO, CCT, VCD CART 0.85 0.85 0.85 0.88
*Cost ratio, C(normal|glaucoma) : C(glaucomajnormal) =1:5
—t o e
= PD= (A3} 7[29| G-svM7| Bl HEJIH 2¥ O AUC ‘d50| 10%1
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E9| 3 F2HF w3

A= H==2Z pattern deviations AFESID, 28 7| H
Hg83510] = PD/G-SVM 29| 4 50| 7tE 2
v 0.

&1 accuracy, sensitivity, specificity > 80%; AUC =

et
7 3 3F1 2 - 10 y 18
10,6 4 5785 2 2 3 30 . '
21 -20 -8 29 -37 14200 A, 10
T 54 00 4 5 20
' AR S R -30
1 14 0 194 0 3 0
1 2 %o 0 1 0 AN A[OF =4 &2
j 1. 170 2 ‘ m-40--30 ®-30-20 W-20--10 ®-10-0 ®0-5
24
Pattern deviation 3X& pattern deviation graph
= Pattern deviation2 M = FotA A0 &4 = BEE2 M elst
TaMOZ AOlEY 7 st 222 & LEIU = A K&
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O PD/G-SVM(&

Eo| Y T3 A3

el 45 > TS/G-SVM(Chan et al., 2002)2| d&

Input Performance
. Study Model
variables Accuracy Sensitivity Specificity ROC area
Chan et al.(2002) - 0.66 0.85 0.89
L-SVM
= g7 0.77 0.68 0.87 0.82
TS Chan et al.(2002) - 0.78 0.88 0.91
(TS, TS,, ..., G-SVM
TSs,) = A 0.85 0.80 0.90 0.92
Chan et al.(2002) - 0.58 0.75 0.82
LDA*
= g5 0.65 0.64 0.68 0.46
™ L-SVM 0.76 0.68 0.84 0.80
(TD,, TD,, ..., = o5t G-SVM 0.84 0.79 0.90 0.92
TDs) LDA* 0.64 0.62 0.65 0.67
- L-SVM 0.84 0.76 0.91 0.88
(PD,, PD,, ..., = A+ G-SVM 0.87 0.81 0.92 0.95
PDsy) LDA* 0.66 0.63 0.69 0.71

= PD/G-SVM2 AN SLHE T

Fagy, TEETMREID
v MYPBS 3

*Cost ratio, C(normal|glaucoma) : C(glaucomajnormal) =1:5
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SZUE dAE A OFE AL

O Gold standard &H|: Humphrey® Field Analyzer (Carl Zeiss Meditec Inc., USA)
O AAF ZXf A 2tHO[ S0 Al 17 = A[OF 0| MA|Zl= A& =
= HE click

AlOF =78 (8 ﬂ 7:1*% *I?J 5= Oléi)

ME A SSSRES &) - 4 220 171 A& HA|

= J2toh A|of HALS RIiM Al 1FZE A[&#0| A[H1F0| S8

—
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Hill of Vision

Superior .m...

Temporal

Inferior =/

Inferior

Anderson DR: Perimetry with and without automation. 2nd ed. St Louis: CV Mosby, 1987.
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Single Field Analysis

A|OF A AL A1} Raw Test Result

Eye: Left

Name
ID: 0% ERROR

Central 24-2 Threshold Test

Fixation Monitor: Gaze/Blind Spot
Fixation Target: Central

Fixation Losses: 0/19

False POS Errors: 0%

False NEG Errors: 4 %

Test Duration: 07:38

Stimulus: lll, White
Background: 315 ASB
Strategy: SITA-Standard

Visual Acuity:
RX:

20
o 17 16
0 2 u 3

Pupil Diameter: 4.5 mm

DS +1.250C X 165

Date: 09-10-2004
Time: 8:11 AM
Age: 69

S5 4 1
2 17
.......................
......................... .
[2] -3 <287 -6
E -7 =11 =20]-8 -1 -12
H -6 =18 =2 -27|=31 -3 =155
-1 -12 -2 -19 =10 -12 =7
A 21|04 -5 1713
“3 -6 -15-3 |-6 -11 -14 -2
=5 =16 =12|-8 =2 -6
-3 -12|-22 -16
: Total
= Deviation

9 A
71
.....................
..........
[3] 0 =25[-3 -3
-3 -8 -16/5 -8 -9
: =3 =15 -28 -24[-27 -5 -12 -2
=i =0 =1§]=20 =157 =9 =4
2 1 2|3+ =2 -14-10
0 -3 -11 13 =% -11-19
=2 =13-8 [-5 -18-3
: <6 =9 [-18 =12
: Pattern
= Deviation

g<2%
8<%
B <05%

DM
: PSD 872dB P<OS5%

= GHT
= Outside normal limits

-12.35dB P<0.5%

Discoveries in Sight

Devers Eye Institute

Legacy Clinical Research and Tech Ctr
1225 NE Second Ave., PO Box 3950
Portland, OR 97208-3950

[1] Threshold sensitivity

= 2HXt7t BES 3k 71 sensitivedt A B 2| Bf 7|

[2] Total deviation

= Threshold sensitivity — normative database

[3] Pattern deviation

= total deviation + overall sensitivity changes

7t highest sensitivity value (851"%ile best point)

Total deviation

- ‘.24” -

‘-4 2%

3 -3t

4 5%5

-29 -37¥.14
ey
10 2 4 0%0
1 4 0 1%4
1. 2 4%o

4 1%

24

Pattern deviation




A|of A AL A1}l Mean Deviation

Single Field Analysis Eye: Left
Name
ID: 0% ERROR

Central 24-2 Threshold Test

[4] Global indices

Fixation Monitor: Gaze/Blind Spot Stimulus: 1ll, White Pupil Diameter: 4.5 mm Date: 09-10-2004

Fixation Target: Central Background: 31.5 ASB Visual Acuity: Time: 8:11 AM - .
Fixation Losses: 0/19 Strategy: SITA-Standard RX: DS +1.250C X 165 Age: 69 1) M ean d eVI atl 0 n (M D)
False POS Errors: 0%
False NEG Errors: 4 %
Test Duration: 07:38 H XA O AN AE X = — I
= MOl AlOf=&t HEE LIEIY = X[ &
Fovea: OFF
2z { 2
2 17 9|2 17 16 _LEL XI-OI I—A‘lo _l-;o
Zz 1 @ 3|0 =z u 3 3MD<_20ﬂ HOE7|-SO |.'EI:E
B I 21= 2 !B 10 9 I? 21 *ﬂ ‘i‘L '
2 © 2 N |2 2 B 12 13
% 24 16 2|3 20 16 6
- 1" 19 | 2 g
20 17 7 13 m m
VD 1 (r; — 2;) / 1 1
1 HFA = | — - o2 — E Pl
3 27 -8 0 =53 -3 m 511- m 1 Sli
<7 -1 -200-8 11 12 -3 -8 -165 -8 -9
=6 =18 =32 =27|=31 =9 ~15 -5 =3 ~15-28 24|27 -5 -12-2
-7 =12 =2|~23 =19 =10 =12 =7 =4 =9 =18|=20 =15 =7 =9 =4 4 R -
4 2 -1|0 -4 -5 1713 2 12|31 2 -u-10 [ ] S\-'I'LlhOl Meaning
o (=]
L Enle i N e variance of the normal field measurement at location i
=5 =16 =12|=8 =2 -6 =2 =13=8 |[*5 =134-3 H MD -12.35dB P <05% E 2 - .
-5 -1zl 16 -6 -8 [-13-12 gt s o z; normal reference threshold at loecation 1
Total il AR x; measured threshold of test location i
Deviation viation - - -
m number of tested locations (excluding the blind spot
]
[1] D.R.Anderson, V.M. Patella. Automated Static Perimetry, 2nd Edi-
tion, Mosby St. Louis, 1999

1 <5% Discoveries in Sight

$2% Devers Eye Institute

#<1% Legacy Clinical Research and Tech Ctr
W <0.5% 1225 NE Second Ave., PO Box 3950

Portland, OR 97208-3950
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A|OFZA A} A1} pattern Standard Deviation

Single Field Analysis Eye: Left
Name

-0 o [4] Global indices

Central 24-2 Threshold Test

Fixation Monitor: Gaze/Blind Spot Stimulus: 1ll, White Pupil Diameter: 4.5 mm Date: 09-10-2004
Fixation Target: Central Background: 31.5 ASB Visual Acuity: Time: 8:11 AM . -
Fixation Losses: 0/19 Strategy: SITA-Standard RX: DS +1.250C X 165 Age: 69 2) Patter n Stan d ar d d eVI at I O n (PS D)

False POS Errors: 0%
False NEG Errors: 4 %

Test Duration: 07:38 AXMHO | FA AF XA = |_ |_ Hi | 1T
:%—'—_II_IAOTI__O S = LIEfLh= A&
Fovea: OFF
2z Ot 2
2 17 9|2 17 16
. AKX O | FAAF ~ |-A|'c'>'|- = HI|‘
2 n @ 3|0 2 u 3 3PSDT%—'—_II_IAOTI__O 057 I:II:I,ﬁLO
 } 21= 2; !B 10 9 I? 2 +17 |9_‘L '
2® 0o 2 3N | 2 X5 122 13
= A | o
% 2 16 BB D M6 6 7|- o o 0 = o
S 14 192 s A
2 17 T 13
m m
1 2 1 {Iz_zi._JIDHFA}Q
-3 =27 -5 0 =53 -3 PSD = — § SI«; ° 12
-7 11 =209 -1 12 -3 -8 -16-5 -3 -9 m — m—1 — *SLz'
-6 =18 =2 27|31 =9 =155 -3 -15 =28 -24|-27 5 -12 -2 = =
=T =12 =22{=23 =19 =10 ~12 =7 =4 =9 =18|=20 =157 =9 =4 [4] R
= 2 -1|0 -4 -5 -17-13 2 1 2|3+ =2 -14-10
3 -6 <1573 (-6 -1 142 0 -3 -1 1 [-3 -6 -11-10 FEERSEERRssssssssnnnnney Svmbol I\.-'Ieaning
=5 =16-12-8 26 =2 =13-8 |5 =183 H H = Y T
s 1ol 15 6 =l o1z IMD  -1235dB P<0S5% MDpyra Mean Deviation as defined above
IPSD B8.72dB PCO5% + . - —
Total Pattern : : Z variance of the normal field measurement at location i
L . -
Deviation Deviation 2 normal reference threshold at location i
g T; measured threshold of test location i
& . s m number of tested locations (excluding the blind spot)
] | | LIS
) . ' . l : @ [1] D.R.Anderson, V.M. Patella. Automated Static Perimetry, 2nd Edi-
- amlenm - tion, Mosby St. Louis, 1999
zAEN
1 (5% Discoveries in Sight
g 2% Devers Eye Institute
#<1% Legacy Clinical Research and Tech Ctr
W <05% 1225 NE Second Ave., PO Box 3950

Portland, OR 97208-3950 =
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