1/4¢

Fb—\- QD\‘ 21. [e)

' A Personal computer

CCD Spectrograph

CCD(AFT)

CCD

(WLR/NBI)

5

Excitation

s fiber =
Miumination 25/
2%
Distal tip of 1 e, Epithelium
endoscope j / Stroma
n’

Fios

FIG. 1


tansokfung
Typewritten Text

tansokfung
Typewritten Text

tansokfung
Typewritten Text
 

tansokfung
Typewritten Text
 1/49

tansokfung
Typewritten Text


Intensity (Arb.u.)

2/4¢

—— Fluorescence standard (Genuine) A

Fluorescent standard (Primary spectrometer) B
Fluorescent standard (Secondary spectrometer) C
-=-== Calibration function (Primary spectrometer) D

- 1 1 1 ¥ ] L 1 X 1 - ] -
0 200 400 600 800 1000 1200 1400 1600 1800
Raman shift

FIG. 2


tansokfung
Typewritten Text
2/49


3/4¢

7

1

e
‘

agosd

Aepuodag

.

{
Yas

s

.

| kb

(A S ~

[

I A" t

| aqoud |
Alepuodasg i

 aqaud agoud
.m_.-mﬁ-..__ﬂvu_ﬂ-m LEMM.E N\m

e (O H

Jalawogads
Aepuoaas

Jajowospads

|
|
M >
Aewiiig

~_m

_|w .
95


tansokfung
Typewritten Text
3/49


Wavealength-axis

60‘“‘" calibration

i

Fluorescent source

61 ~ calibration

!

Correct spectra

62 - with transfer

function

H_g)jf

4/4¢

Wavelength-axis
calibration

!

el ~

.

Fluorescent source
calibration

|

63

Store transfer
function for probe

Wavelength-axis

. calibration

!

Install probe

Correct spectra
with transfer
function



tansokfung
Typewritten Text
4/49


5/4¢

G 'Old

WO JaqUINUBAB A

ooomoowroowvoovroowrooov oow OO© oov OON

0

j

N

J9)9Wo098ds Alepuodag — —

Jajpwoloads Alewlld ——

— 0000}

~0000¢

- 0000¢€

~ 0000t

— 00009

— 00009

- 00002

(‘'n"quy) Aususju


tansokfung
Typewritten Text
5/49


6/4¢

Sle
Secondary -
spectrometer 1 [ !-
(Master probe) ‘_?}
~
Primary Secondary //Slb
spectrometer spectrometer 2 | 1]
(Master probe) (Master probe) 1
50’ nr
S d A
econdary
| spectrometer n & |_ _w_|_l (4
(Master probe)
Inier-probe 535‘
calibration 1
592 Slave probe 1 / | u,H A
catbaion? ;"335 74k
Master probe — Slave probe 2 l_Jj
:‘:‘\. '3 .
i E3a,
L‘;;':'.‘f‘::n i
Slave probe n L V

FIG. 6


tansokfung
Typewritten Text

tansokfung
Typewritten Text
6/49


714¢

“10 Wa!velerlgt o Fluorescent source
[ Eoeon 1S o calibration with
master probe
- <
Fluorescent source 2
72~ calibration with 26 Fluorescent SOV
master probe =~ calibration with
slave probe
W 5
.1'3&4 Store secondary Calculaii
e “T7 L calibration factor
transfer function

Store calibration

?‘?‘*" factor

Wavelength-axis

calibration

s ﬁsjb

3

Retriewve
ﬁz__‘ calibration factor

b

Correct spectra

1’3_—’ with transfer % 7¢

function and CF



tansokfung
Typewritten Text
7/49


8/4¢

8 'OId

LU JIys uewey

000¢ 0081 0091 00%L 00OCL 000L 008 009 O00¥ 00

L N ! N ! N ! N ! N ! N ! N ! N

1

" 1 "

e est Tt oo "t anemma s nan, e
coe -
cane,

p—
uoljouNy Jajsuel) uoneiqles aqoid
(pJepuess Juaosalon|4) aqoid ane|S
(psepuess Juadsalon|4) aqoud Jajse

('n "qly) Aysuayu|


tansokfung
Typewritten Text
8/49


Normalized Intensity

Difference

C

9/4¢

Non-calibrated

——  Primary spectrometer (Master probe)
----- Secondary spectrometer (Slave probe)

Difference spectrum

T T T T T T T T T 1
800 1000 1200 1400 1600 1800

Raman shift cril

Method 1 (Full recalibration)

0'007__ —— Primary spectrometer (Master probe)
> 0006 """ Secondary spectrometer (Slave probe)
‘@ i
& 0.005]
E 4
o 0.004
@
N 1
© 0.003
£ i
S 0.0024
z ]
0.001
0.000
8 ]
% 0.0021 Difference spectrum
@ 0.0004
5 -0.002
T T T T T T T T T 1
800 1000 1200 1400 1600 1800
Raman shift cr
(C) Method 2 (Probe independent calibration)
0.0071 )
| =——  Primary spectrometer (Master probe)
> 00064 °°°° Secondary spectrometer (Slave probe)
2
L
£
)
9]
N
©
£
o)
z
@
o
<
<
2
o

T T T T 1
800 1000 1200 1400 1600 1800
Raman shift cril

FIG. 9


tansokfung
Typewritten Text
9/49


(@)

(b)

(d)

PCA4(1.79%) PC2(3.56%)

PC8(0.84%)

53%)

PC10(0

0.015
0.010
0.005

0.000] |

-0.005

10/4¢

Non-calibrated
secondary probe

QO Primary Probe (n=834)
Secondary Probe (n=59)

-0.010

0.010
0.005
0.000
-0.005

0.00
PC1(65.86%)

-0.02 0.02

-0.010

0.006
0.004
0.002
0.000
-0.002

0.006 0.000

PC3(2.67%)

0.006

-0.004

0.006
0.004
0.002
0.000
-0.002
-0.004

-0.004  0.000
PC7(0.91%)

0.004

-0.004 0.000
PC9(0.66%)

0.004

56%)

PC4(1.79%) PC2(3

PC8(0.84%)

PC10(0.53%)

0.015
0.010
0.005

0.000| [

-0.005
-0.010

Calibrated

secondary probe

QO Primary Probe (n=834)
A Secondary Probe (n=59)

0.010
0.005
0.000

-0.005

-0.02 0.00 0.02

PC1(65.86%)

-0.010

-0.006

0.006
0.004;
0.002
0.0004
-0.002

-0.004

0.000 0.006

PC3(2.67%)

0.006
0.004
0.002
0.0004
-0.002

-0.004

-0.004 0.000
PC7(0.91%)

FIG. 10

-0.004-0.0020.000 0.002 0.004
PC9(0.66%)


tansokfung
Typewritten Text
10/49


11/4¢

Ll "Old

Wd Jys uewey

0oL 008L 009k 00ZL 006 009 00€ 0
| 1 | | | | | |

09
I

08¢

~
)
-_—

0€

N
(o]
o

99
9

N
—
~

- 0005
- 00001
- 00051
- 00002
- 00052
- 0000€
- 0005€
- 00007
- 0005y
- 00005
- 00055

punoibyoeq eoljis pasn4

syead anyddes 777 ?

- 00009
- 00059

(*n"gdy) s1unoo Ajsualu|


tansokfung
Typewritten Text
11/49


Intensity counts (A
N
(&)}
o
o
o

130

12/4¢

N~
<
o © — 60 mW (n=143) A
@ 3z —— 30 mW (n=137) B
N

380

— 10 mW (n=131) C

1004

1245
1443

~ 1655

= \\174.5
>

e B N E S B B S p———
250 500 750 1000 1250 1500 1750 2000

Raman shift cm™

FIG. 12

C


tansokfung
Typewritten Text
12/49


Collect spectra and
laser powers ‘19

|

Perform multivariate f:f[
analysis

y

Store model L‘H_

FIG. 13A

13/4¢

Capture test
spectrum

!

Frovide spectrum
to stored model

h

Output laser
power ostimate.

FIG. 13B



tansokfung
Typewritten Text
13/49


RMSEC, RMSECV (mW)

14/4¢

4LV : RMSECV
; ~ RMSEC

RMSECV = 2.5 mW

¥ ! 1 T T

L T + 7 v L 17 v 1
2 4 6 8 10 12 14 16 18 20

Number of LVs included

FIG. 14A


tansokfung
Typewritten Text
14/49


15/4¢

Spectral Power
A variance variance
v ——LV1948%  80.1%
. 1\ o —-—LV2 30% 16.8%
i ) o O O = -« = LV3 09% 0.8%
= | By o = — —LV4 02%  07%
o -
)] .:\ 3 __:"W"-'-"-""‘
£ 00 N et T
-g \ :‘..‘*.-.’\..- ____________________
o ~‘\Jﬁ"
—
— . I | | 1 v 1 L v 1
= &
201497 Regression vector
< ~
= = -
% N R
C 0.0- < © ™~ M.
B .
c

200 400 60

| . | | ]

Raman shift cm’’

FIG. 14B

800 1000 1200 1400 1600

T

1800 2000


tansokfung
Typewritten Text
15/49


w
o
1

Predicted Laser power [mW]
S
| !

N
o
| !

o
1

16/4¢

independent-validation
1(5 subjects; n=166 spectra)

C

(¢}

5 Linear fit statistics

R*=0.985
RMSEP =2.4mW
Intercept = 0.342
Slope = 1.011

o

10 20 30 40 50 60 70
Measured Laser power [mW]

FIG. 15


tansokfung
Typewritten Text
16/49


17/4¢

Store
background
spectrum

Receive Raman
[\~ spectrum

¥

Estimate
background from
" reference peak

|10

12

W
Subtract
D3 ~+ background

‘L 16
L/

Background

removed?

Ny

Y

1S ~J Pass spectrum

FIG. 16


tansokfung
Typewritten Text
17/49


18/4¢

Ll 'Old

WO Yiys uewey
000Z 008} 009} 00¥L 00ZL 000L 008 009 00 00Z O

| 2 | 2 | 2 | 2 | 2 | 2 | 2 | .” m_ 2 | 2 | o

o + | frooool
Ny /) ;
~. eallis \ ; 0002
syyddes ;
//... s -0000€
fllolo %.. " mu
T 0 10000
a.o- --\ m m-
N S iitoooos
e rap, o -N H oL
M S .t "l-.
et * 300009
punoibxoeq aliyddes g eoljis 0jdo-19q1l —— mOw% T
wnjoads uewey onsslj WEed ----- o 00002

Alsuaju| mey


tansokfung
Typewritten Text
18/49


19/4¢

8l 'Old

W0 Yiys uewey
000z 008} 0091 00} 002} 000L 008 009 00% 00Z
L

d uonessyl YiGp =
D uonessyl y3og e d
g uoies}l YiG| e

VY wnioads uewey wijed mey

00001

0000¢

0000€

-0000¥

- 00009

- 00009

Alsuaju| mey


tansokfung
Typewritten Text
19/49


20/4¢

Calibrate system

_ 102

b

LF'nwer estimation

03

Pre-processing *, M}{

'

Background
subtraction

y

Diagnostic or

output steps

|OL

IO‘lJ

FIG. 19


tansokfung
Typewritten Text
20/49


21/4¢

Spectral Spectral
Acquisition Preprocessing
Module 120 Module 125

Outlier Analysis Mult|_var|ate
Analysis Module
Module 130 135

Pathology Module
140

Database
142

Diagnostic System 115

FIG. 20



tansokfung
Typewritten Text
21/49


22/4¢

ONLINE PROCESS

Spectral Acquisition
(Set Integration Time , Laser 145

A

Power and Temperature
Open Laser and CCD Shutter
CCD Exposure
Close Laser and CCD Shutter

Binned CCD Spectral Readout )

Auto Adjust
Integration
Time

Removal of

Cosmic Spike

Cosmic Spike
Present

Spectral Preprocessing
(Dark Noise and Fiber Background 160

Subtraction , Intensity Calibration ,
Scaling, Smoothing, Fluorescence

Subtraction, Normalization)

YES

Outlier Analysis 165

PCA

Q> Qg
T > T,

Multivariate Analyses 170
(PLS-DA, PCA-LDA, ACO-LDA,
CART, SVM, AdaBoost)

; ~_J
~_J

Pathology Prediction
(Benign (Normal, Intestinal
Metaplasia), Cancer)

175

A

FIG. 21


tansokfung
Typewritten Text
22/49


23/4¢

unsen o -
sniieydosy 8 _ 7 50 _
SR S SUDNE[RWNIY — - —xep -
wukieydosen
Aned [eio ) isnfpe oing A 0 —
peEsC ~(s)ow hoy
Meq o 7 S I;
uonelqued » | | WPIM [DDARS
~suondg — S \;
' 1apio ‘woufjog
Boj umy 98 1aqu peo 7 o |
(rawiamogiase] —
qies ddoy peot 94 J8qy hoy T
— 0zZL- _
wasiAs DO)dwiay
[ e svia | g6z waned | \;
| somsowiea uepy apoajuaneqd
_ ejep peo’y 1S00GRPY ) yaT0DV )
_ ele(q anes WAS ) vairvad o
1HYD va-sid =
| sjonuon -sunuobpy -

si9jaweled "boy

vie "Old

a8l

081

Wi/ Yiys uewiey lexid aoo
o021 0031 oorL 00Z1 0001 00g OOz O00L 008 003 0Ov  OZ O
B M W I, H H T
................................. | 05
o
W e e B O e B i & I g5 2
..................................... 1. 8 ool 2
= =
................................ 5Z ® =3
o 05k @
I 1T : 2.
T | DR N TR o R =2 i ; oz =
THSNRSY | R (§ [} e ety 3 ; ; i ;
i Elda i [ RS Rttt s R SO USSR SPRSRN S | 17
bmmmmmmmm s G H H i H
TR
0 0 0 0
S0 S0 S0 S0 N._- m_..____ﬁuo_u_
0oL 05 o,
i 3 ! L e 3
. _— (%0°0)
(%0"001L) {%0°0) eisejdelsiy (%070) ‘o
eisejdoan eisejdsAq reunsauj uBluag €5
w
v g
=
S 8
9
£
sisAjeuy J8iino



tansokfung
Typewritten Text
23/49


24/4¢

g¢¢ "Old

SR W00 &

@ SR IS8

SEEIZHAS @ PRI VOSd @

Aysuau) pazeuucyy

lexd g2
0L 000l 000 008 OOF

-1 Gujpajoy

fysuagu) mey

o 2
-
o
@

0g
3

@

=



tansokfung
Typewritten Text
24/49


25/4¢

()

0091

€¢ 'Old

Gv.LL

(G9pz=u) [ewION ——

_wid) JIys uewey
0]0)4" 00clL 0001 008
_ . _ . _ : t0000°0
50000
010070
151000
020070
= | G200°0
& =)
N < L 0€00°0
w N o
o
( o O L G£00°0
— (€82=u) 192ue) — . —[ 41000
A
(@)

(‘n-gue) Ayisuajuj


tansokfung
Typewritten Text
25/49


26/4¢

v¢ 'Old

A_‘-Eovt__._m uewey

0081 0091 oovi 00cl 0001 008
| ] | ] | ] | ] | SL0-
—
% RN
o - 010
N S 0L0
\ S
h
—
S
o (%8€°8)20d - - -| L ¢,
©ec0€)LOd —
—
D
LN — 020
o

9d uo Buipeo-


tansokfung
Typewritten Text
26/49


27/4¢

G¢c0'0 000 910°0 0LO'O G000 0000 S00°0-0LOO-9GLO0-

TA ] E

(%€€°0€)1L0d

e 7 V.
AN —\\
A3 \i\”.\vﬂ’ ﬁ‘?‘bs.ﬂ‘l

AT AN .
: m.\ %ﬂr’&«vﬂ&b

JOAIoadsold, (pg=u) Jeouen

+oseqeleq,, (€gg=u)iaoue)d
LOA08dsold, (Gf=u) |ewloN

«oseqgeleq,, (5orz=u) jew.loN

OO IR

GLO0-

-0L0°0-

- G00°0-

- 0000

- G000

-0L0°0

¢Jd

—_—

(%8¢€°8


tansokfung
Typewritten Text
27/49


28/4¢

9¢ "Old

(% 1.2'8€),1 BunieioH

S¢ 0¢ sz 0z Sl oL
1 1 1 1 1 |
v - 00000
v
v v - 8000070
v v
v v
[%66] 1D v “Fz10000
‘ . .
v v | 910000
v v |
4
N v ; - 02000°0
- v v = 1¥2000°0
(og=u) 8IpNO0 v . v |
Momuuw LMH“MU : - 820000
Sv= BTN © [%66] 19

)

(% 62’ L9)s|enpisal


tansokfung
Typewritten Text
28/49


29/4¢

LZ 'Old

Jaquinu wnJoadg

o8 0L 09 059 Oy 0 0Z Ol 0

| ! | ! _:_ ‘ | ! ! | ‘
° [ ) I b 0000-& P e 0 o0
© ° o ©
°®
. o)
® @
v 440
...... V- - -------
v ® ® o0
v ¥ v v
P ° ® %
oy vy
v v
Vv Vv
v 44 ‘4 v vy Y «

LOAIJ0adsold,, (pg=u) 190ue) v
+OAljoadsoud,, (Gy=u) [eWION e

T
Xel
Q]

|
o
Q)

T
(g
Na

- 00

- 00

0

o o

A;Cﬁ!qeqo.ld 10119)s0d

|


tansokfung
Typewritten Text
29/49


30/4¢

8¢ Old

Kyoyroads-|

o'l 80 9°0 v0 A\ 00

(06'0=2NV) @A308dsoney —O—
(z6'0=0NnVv)ennoadsold —@—

<+ ~ o
o o o
Kinyisuag

T
@
o

T
@
o

T
<
-—


tansokfung
Typewritten Text
30/49


31/4¢

0081 009
-

Ga9l

L

6¢ 'Old

WO Yiys uewey

.
o
N

00¥L 0021 000 008
! —p— Iu?.éo 0
G20
H0S°0
@ G0
: S
! H00°L
2 I
= (LEL=uU) MW Q) —

(LE1=U) MW 0 ———

(EpL=uU) MW 09 —— }

e

0971

("'n"quy) Ajisusyy|


tansokfung
Typewritten Text
31/49


w
o
1 N

Predicted Laser power [mW]
N
o

-
o
1 "

32/4¢

cross-validation
(25 subjects; n=783 spetra)

e 8

o

8

Linear fit statistics

R?=0.981

0 RMSECV=2.5 mW
Intercept = 0.551
Slope =0.984

w
o
| 1

Predicted Laser power [m\W]
S
1 | 1

-
o
|

10 20 30 40 50 60 70
Measured Laser power [mW)]

independent-validation
1 (5 subjects; n=166 spectra)

C

(¢]

5 Linear fit statistics

R*=0.985
RMSEP = 2.4mW
Intercept = 0.342
Slope = 1.011

10 20 30 40 50 60 70
Measured Laser power [mW]

FIG. 30


tansokfung
Typewritten Text
32/49


33/4¢

L€ "Old

WO Yiys uewey

0081 0091 0[0) 47 00cl 0001 008

%0¢
%GC ——
%0€ ——
%GE ——
%0y ——
%Sy

%09
uoljeJjuaduod ulle|e9)

("'n"quy) Aysusiy


tansokfung
Typewritten Text
33/49


34/4¢

[AS

"Old

(9,) uonenuadsuo) |enjoy

0)7 0¢
|

%61 =dISINY
G86'0= M

MW 0L
MW 0C
MW 0€
MW Ot
MW 0G
MW 09 v

e mo 4

Jamod JaseT

(%) uonenuadsuo) payolpald


tansokfung
Typewritten Text
34/49


35/4¢

€€ 'Old

Wd Yiys vewey
000}
|

009
|

WO Yiys vewey
008L 009L O0OrL 002l 000L 008
| N | . | . | s

—¢000
~ 000
0o XUAueydoseu
-8000 Jols)sod

- 0000V

- 00009

SJUNO2 A)ISua)u|


tansokfung
Typewritten Text
35/49


36/4¢

008l

¥€ "'Old

_Wo 1Iys uewey
0091 014" 0oclL 0001}
1 — ] N | L |

008
_

wp,_oro [EOOA jed wc\rm._

5| |NWUSS0Y 40 essoS |

-
o
L

8

xufseydosep Jolaisod
Adoosopua uewey joalgns-iajuj

‘n"gJe) Alisuau|

(


tansokfung
Typewritten Text
36/49


37/4¢

g€ 'Old

r-Eov YIYS uewey

0081 0091 (0[0, 4% 00cl 000} 008
_ _ _ _ _ _

WEoco _mowo> mmm ukl m._m

E__sEcmm”om_ Mo nmmOH_m

c0¢
8401

xufieydose Jo1is)sod
Adoosopua uewey jo9lgns-eajuj

(‘n*que) Asuayy|


tansokfung
Typewritten Text
37/49


38/4¢

9¢ "OId

0 Yiys uewey

0081 0091 oovl 0oct 000t 008
L . 1 . 1 . 1 . 1 .

Ja||NWUBsoy JO BSSO - XUAJET

Ja||nwiuasoy Jo esso - xuAteydoseN

xuhie| - xuAreydoseN

(‘'n"quy) Aysusiu


tansokfung
Typewritten Text
38/49


39/4¢

Nasal mucus

('n"quy) Ayisuaiu

1800

1600

1400

1200

1000

800

-1

Raman shift cm

FIG. 37


tansokfung
Typewritten Text
39/49


40/4¢

0081
L

0091
1

WO Yiys uewey

oovi
1

8¢ "Old

00c!
1

0001

008

%¥0¥ :G0d

%cZ9 vOd

%€L'8 :€0d

%9191 :¢0d

%98°¢¢ -1 0d

Dd uo buipeoT


tansokfung
Typewritten Text
40/49


41/4¢

V6¢ "Old

SpJoyD |BOOA Jg|nwuasoy XuAleydoseu
|eabuhie] JO eSS0 101181S0d

100 0>d 100°0>d
100°0>d

~ 020°0-

—G10°0-

—010°0-

— G000~

— 0000

— G000

1Dd Uo 8102g

— 0100
—Gl00
— 0200
— G200

[ 0c00 A<v



tansokfung
Typewritten Text
41/49


42/4¢

86¢€ 'Old

SpJoYD [EO0A JB||NWwussoy XuAleydoseu
|eabuiie JO BSSO 10118)S0d

X

| 100" 0>d 1 00°0>d N
G0'0<d

wowod-
—G100-
—0100-
— G00°0-
woood
— G000
— 0100
wmrod
— 0200
— G200

—0€00

¢Od Uo alodgS

()


tansokfung
Typewritten Text
42/49


43/4¢

J6€ 'Old

SPJOYD |EOOA J8jnWuasoy XuAleydoseu
|leabulie JO esso4 Jouelsod

—G10°0-
- 010°0-
— G000~

— 0000

- G000

—010°0

— G100

—020°0

| 100°0>d 100>d
100°0>d

- G200

€9d Uo 8100g

(D)


tansokfung
Typewritten Text

tansokfung
Typewritten Text
43/49


44/4¢

aec 'old

SpJoyYD [BOOA J8|nwuasoy XuAleydoseu
lolis)sod

|leabulie

JO eSS0

_ 100" 0>d

100°0>d

100" 0>d

GL00-

0L00-

G00°0-

0000

G000

0L0°0

$Dd UO 8100g

(a)


tansokfung
Typewritten Text
44/49


45/4¢

36€ "Old

SPJOYD [BOOA JB||nWuasoy xulieydoseu
|leabuiie JO BSSO Jo11e)sod

—0100-

— G000-

— 0000

GOd U0 8102g

— G000

B 0100

| G0 0>d G0'0<d
50°0<d -s100 (3)



tansokfung
Typewritten Text

tansokfung
Typewritten Text
45/49


46/4¢

0081

0091

Vvov "Old

W Jiys uewey

oovi 00cl 0001 008

N
"y __?_J:
L]

(2 /=u) eise|dsAp epeib ybiH - - -
(g1 ¢£=u) eise|delsw jeunsou| — - -
(L06=U) paul| Jeuwn|o ------

(g9 =u) paul| showenbg ——

(‘n'quy) Alisusiu| pazijew.oN

A


tansokfung
Typewritten Text
46/49


47/4¢

FIG. 40B-E


tansokfung
Typewritten Text
47/49


48/4¢

Viv "Old

(jewdsou) Alljlgeqo.d Jous)sod

00' G20 050 A 000
000 <gomew L 00°}
\l
2 Ry
% K0 &
2 Ny
$

00t %0070

(,/=u) eise|dsAp apelb-ybiH =
(cz1=U) eisedejow |eunsaiu| v
(/6G=U) wni@ylids paul| Jeuwn|o) e

A


tansokfung
Typewritten Text
48/49


49/4¢

gly 'Old

Aloy1oads-|
0L 60 80 L0 90 SO0 ¥0 €0 20 L0 00
-00
-1°0
20
€0
0 &
-v0 @
2
G0 =
<.
- Q" rA
206'0=0NY  (QOH)ASU-UBH—— 70
¥8'0=0NV (1) ¥SH-moT] -~ — - — . =10
v 88'0=0NV (370) lewuoN o0
-60

-0l


tansokfung
Typewritten Text
49/49




