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Implementation of Interface to Support Mobile Accessibility
Using Speech I/O APIs

Seungchur Oh' - Young-Sun Yun*™*

ABSTRACT

Due to the increased use of mobile devices, there is a lot of discussion on mobile accessibility. Mobile accessibility means that
everyone, who includes the disabled, the elderly people, can easily use the functions of mobile devices. In this paper, we presented and
implemented a mobile interface using a speech /O APIs to improve the accessibility. The proposed interfaces are implemented on Android
platforms and they used speech recognition and text-to-speech APIs supported as built-in services. In addition, to facilitate the intermet
access for visually impaired or blind people, we also implemented the web browsing application (web reader).

Keywords : Mobile Accessibility, Speech Information Technology, Speech Based Phone Services. Speech Based SMS

Services, Mobile Web Reader
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Table 2. The context forms of implemented speech commands

Command : = telephone | text | execution
Target := contact_name | application__name
Execution : = Command Target

sobEZAA U8 FAWMF vhol)E F 4P &
4 dolEle 729 84 A4 Auel W g4 U4
of 488 ¥ U4 Anr} oA Eo Agar wey &

4 9 A4 AAAE A4 AT o fatel BHS
AYAES FAok BT 34 A4719) A9 SR
EE 2239 AEAY AR} oy, 72 247

S4 USY APIE 018 2HIY F2H XY AEHOIA T T3

& AHgste A$ 3HE APIE o438t AMgAEt 4
o). dsh HAe “dg 000"2 2A4E st HE FHo
A4 F F2FAA o]FS AM3 Y Hz2 HIE
AP, v Yo A B T AwE)
EAsE LAz e vAAE FHoZ P¥stn &
2 A E st ok viAgez T2 Wl AP
“Ay gioletie go] TAEY, Y ZraPe FME
o #F Z=aYPL FAANHEZR ALgA A Mul2E
A5t

2) &4 ¥4 7159 88

+4 ¥4 7158 g=Ro|EdA AFee TTSE &4
stAen, T MHAE FAY oME(HS}-E2 F4)
7 28E 2%E AAste] Mul2g AFdch Hulxg
T4 A%E A gt TTS AMu|2& ¥oglgs =
EA22 FAAZLn, oJdE 2 A HlZ ALzl A
4 MU2E ATE F AES s A8 F49 B
FABA AFdte LU BE FollA BUUIE £
E39 AT WEE FAFAA HM3A ol§& FYIr
A AANTI} FoR EASA ¥E A HIE &
o2 FHP FA FA9 S Ag #A A4 §Y3
A A2 JRE 2Y30, FA2 FUE qAAE ALE
Ao A SHo2 AL,

3) § BekeA 7159 A4

A FegolE EolN AFHE H2A 75 AHER
o] AHHol2 FaAE HAEsA BEO|Y vARd
ARE T4 F92 AFsn g a2 9449
ghgo] ofd Zz ol whgQl Hfols A Aol A
H 257 Gy H4e Ao gtegoln v e
£ AHEE7] HEo] ZRaPs F3 ukgo] g, ¢
AEE FAHoE AP fsiME o EAE BEMsn
Tage] £2 2 XMLEA S Mg &
ARE FEF F FAHoZ 480 AeAE € ¥4
ARG g4 29oz AF vx, 3w HX Foy
54 B8 93t AT FAe YA o|Faie ¢ B4
& 24 34 fd.

3. Y UEHOIAE 0|28 HE MHA 2

31 T35} Mu|A

Az} FolQlo] AntEES o] g3l AHBE o]&3} 7|
EHE ol B HFYUEL FHHoT FAE HYNE
gleti, HAZ dojgeld HE LHAsAY Ay £
HEAN ASNZE AHSAT, AL ZelEe HA A}
&o] B3] YE] SHS FF Ao L A AL o
&3t} AHEA7E A3t MUl AE o8 4+ =R S
(Fig. 2 #=),

KIPS Tran Softw Data Eng



74 HEMNEISZ=BA/LZELNN R OI0IH S5 M2 HMI1=2013. 1)

g

a7

Send(call) f

call received
L

get incoming call number
¥

“telephone lab”
*
speech recognition
v
search contacts

¥
call number

search contacts
L
speech synthesis

Fig. 2. Diagram of telephone service
1) Ast F4

a) Telephony - A& &4l

2A0lEES 948 EUE 7MY 7JEAA T4 84E vt
2 A8 7)ot AstE FAY @], 4 v € 2
Elojtio] wlAIAI(MMS)ES 2l ¥ Ao 7Hed ®gt
ojlet Asisl BHE RE 7|5E At o5 F 74
g Ag 89 93t TelephonyManagers ©]£3lo] &
g 24 vEYIY g, 71714 28 HIWs, SIM
(Subscriber Identity Module)7tE. AH 53 22 do|HE
AME=d AHEEC) Telephonys M3%E 53 AAHQ
24 BAL Y dirE gojetn & 5 U

TelephonyManagerE ©]83te PhoneStateListener®] %
g2 oflE YAYE Eo] HEFoEH §& Z2ZIHY4
A Azte] A7 o 2 A Hst 254, 3
Ae1A), B3 BuesA SOl A ARE ¢ F Atk

Fig. 32 49 #A3le] ARE J& A4 AgHE
Telephony A28 F%& ®o F3 th Telephony Al
g Fz2E A FAHE AZQANA AT Fidt d=
Zol=dA AFse F FEoR FA"EG FAE Ax
JAol = AMste @ - Faloly} SMS HE Fo 715E
A &3t7] $138ked RIL(Radio Interface Layer)& 2}o]H.2ig]
e 2 AFsty, solicited call® unsolicited call2 /4%
t}. solicited call®] 2% &8 T2aolA RIL dEelA
AMste] WAl 5& gAsn A7t AZAHH HA &8 =X
ZaPoA AolE d71e A& LM, unsolicited call
Agl A SMS9) A5l 9ste] RIL ©l#o] §8 =
2aWe e AL Yudg o] FEE FEY
TelephonyManager Z#2ollAE Call Trackere] B8]
Alglo] 9l Incoming Callel HARE et} Fig 4
unsolicited call #}ANH A3t FA=E FH L BAT

b) Contacts - 4%
ot=gol= SDKolE Fuldso] Aze s &
2 PhoneNumberUtils 2#|25 ol&dts] AlFddth o] &

Applications

Phone Application N
Call SMS Service Data

_Tiacker | | Dispatch ) | Tracker )\ Tracker /
............................ prm e
Application f Phone 1
Framework /java/android/telephony
RlL ')
._fjavafandroid/telephony/gsm /
Libraries Radio Daemon (rild) | Unix
(user space) fcommands/rild
[
| Vendor RIL
/system/libe/libnl-vendor.so
S | Packet Service
Linux Kernel =
\ Linux IP Stack
Voice and - PR
Control
Packet Driver )
Baseband

T ———

Fig. 3. Structure of telephony system[7]

[ Phone | [Lrid ] lbaselhmd

|

'y Pick up?

—

[RICimpt]

i

1

]

1

1

| ; Listenthread |
“CONNECT o E
]

1}

1

i

other IPCs
CALL_STATE CHANGED

Android Vendor RIL
Fig. 4. Process of incoming call[7]

229 do|HE HHE Yo s, o
=8 <22 6y Fo, Aspise £4& WE(A
A3t 2 ZAA3} @eh)gch. PhoneNumberUtils €
AHEE AAE7) AT B2 A3 Helper vl&=
& 7HA 3 9den, Contactss] ARE ¢l &7 B F
PhoneNumbero] tj& ABuhe 44 A3t Fr e} v|isle]
SAze] ARE AFse, FLE Qg AE AT A3
W3 E ¥ Foh

c) Intercept calls - AT &4

Ag FAA Ao AFHF FAE2L v F
AZo Qe AL WA oL LHFE dg FIFL
o] 7152 9# A Broadcast Receiver® o] &3l 415 &



H3tE 7124 7)8c)l. Broadcast ReceiverZ AM8317] 91314
onReceiver WAEE F@g F  android.intent.action.
NEW_OUTGOING_CALLS HE|gsto] #H3phHE  7|oA
QIgl E(intent) Hlo]EE di=th

d) Text to Speech - &4 =9

A3 5 34 (Intercept calls)e Edte] MHTE ¥
zto] oo WS ¥ F &Y Data® 4 A APIS
o] &5t} A¥FARZ A gt

%

]

Hlk

ﬁ =10

2ol=o] W3} WAL APIE A AgsA] ¥z )
AMEE AHg3iA #38E 7k Intent ACTION_CALL
A% TelUrlt sled e vold &8 Z2ade
53 AgE 2 5 Aok vAAEY FF ALE F
g HAo Fejz A3} Blo] o] Fojzn, Al Fojd
Aol oEF 8732 AR F Q7] "Ed EFFEE
Est F371% AL Al viE Y APIE 3% 33, &4
& T d"A 9 AFGHIE 7pA e} B Hu|2E A
st=% stk

.kev.

2)
=
°

on.

32 2%} Mu|A

ARHHQl §2 Mu|2as ARR27d £ dE ZRaPs
Agsta] A4le] Qe Ao WEE I F JH=s
Foto] MARE G ey AlzZE Felgle] A4 H
A 71HER JEstdr 94y £AE AR g5 fF
of B& BEHFo] EAg w3 Fale] AR Az}
ocgvt ARE AFs Fu 3o FE FHI29 #F#AHE =
o ool A2 $A4L §F Tz o] ¥ £al9
TAAld 24 TTSE £435t9 A Yr g AFs=E ¢
st chFig. 5 #=2).

S§8
] I]. o[ Mew Message

Nars/

“text lab” COMpPOse text
message I
l . i i
speech recog get messaqge extract message
b |
*

send message find tel. number = speech synthesis

Receive

text received r* search contacts

speech recog

search contacts

Fig. 5. Diagram of text service

1) &2 2

SMSE FulEelA 7H¢ Bol AMEHE BA Fu 3
U2 @ BAdAAYG o] A g9 HolHE BuUE
g AHSETh dEZoEe e WY wAA Z2aYe

=4 HES APIE

0|25 2HIY 24 X3 2EBoi~ #3875
AHg-3te] £A18 SMS AR E AEeAY sde EAT
t}. SDKelA A|Fsh= APIE o &3t ALEAt 3o A
2], vlAlRle] HE 9 Falo] 7hgsith 4ld SMSE
Qate] WAIAE fa 42 AFTE7] YaHE SMSe
Broadcast Receiver#| & o] &8+ HHg QAUEE 5=
gjokgt shrl, SMS7F 415 onReceiver() W47} 5%
A}, o] vlasE FAE ARE F2 Bundle AANA A
2E &) Bundle A= PDURA vlAlR] Z2EF
dlA ol AR ¥4 A8E @2 o e nlo]E )

dE0] EA4 ok

t=gol= SDK7} A|F3l= SmsMessage Fayro A
% Method createFromPdu()& &84, PDU 2 25H

GE AR AHHE TE "9‘1} agla a A dig
getDisplayMessageBody() & Z&&|A Al &2 A2
deoh ddiwel Rl wWAIXe Holzl SMS Au] A9
Ho 2 doldr} 71 A, WAAE BuE Fof gtz
ol &l dAAE BEstd ohF(Multpart) WAAZ T
E ¥ A4 onReceive()?] HHEEL O F HAAE 3
g3l7] Ygk ZAolrh o]2 & onReceive() £% WAZE %
¢ FoE, $8Z2aYo| SMSE UL + UEE &4
22333 5?‘—}-] Broadcast Receiver® Al2~®le] &3}
= #Ao] st

SMS #4 A 3 3% vl4=g Fdo 48 A=
& WAR TextE ¢lol¢l Voice ServiceZ #|&3tc}. o
W AFEHE £ FAE dARe 2 JRE B
sto] A9 FAZ HNzx FEe viFe] HE HEES

AAs] FAa5 EAT AL T FaE0 AFD o
& whEhitol w9l vA|R1RA] FHFH, vl B

& BUS REUE AHSRIA S4oE AFU.
EY Fagd EAsA @e AtlE 54 AR

S FEE st

2) 2 44

A5 $41817] fJ8HE SMS Message o3 #¢] =
WA SmsManagere] ¢2H2E A F}H(MH A4)o]
Fasth o] AL AH getDefault W4=oA 8 =,
SmsManager 19 <l 8l E(PendingIntent)E A4 $hc}, =l
YAYEE YFol A8 JAdES] FAgxzgn & 5+ o
th 7|EoR AMEEE JUES 8 $8 T2y A
@t 2 & 2o FIT e »E AS,
JHE 353 F@4stA #28 $48 F Q)

FERO|E FHFNME Activity 2ol Alo] 23} 34
TEE Z2AA 24 Agsln Qo ¢4 Z2ay g
o] Alo]Fo] FRE F(Beyond the grave)odl = 534 <l
EE AT + =S . JHES YAF gf=Z2
ol TuHAG FXE A AAY AMEE }Zo) A}
48 & Ak AGUAHNEE BQ3F Activity, Broaclcast
Ml 28 AR 5 Aot $& T2aPoAE <l
A7 93] getActivityH A =& ALL 30, ﬁf-‘-lﬁg.

g rlo

KIPS Tran Softw Data Eng



%6 ZFEMASZ=EAN/AZEHNN H HIOIEH 37 H2d M1=2013. 1)

(Context), 8% I =(request code), JNHNE, 28|32 FY2E
(Flags)& A3 Egat T d2d27t EAsA &
S 7S FAF3E Activity(BE BRE FJ2AEL M) 2)e
M2E d2d2E AAsoF st Yehdn, AgAd
EE AAsE d4ste dAAe EHA Fiol did F&
A4g ZAE % (PhoneNumberUtilse] & t}2 njMEE A}
£) SMSHlY A 2] sendTextMessage HAEE ALE3lo] 1
ARE AFsch o FHAHoA vlAAY WEE FAYse
Nz BET A4 B8 AF FES FE A U B

kel @2 shgieh

33 HHEOo| M8 Mu|A

Sol A AhF Mu| 25 A|ZFegle] mutd 7]71&
3 AgsA LT F JAEE 2uld HIA 715 A
o o] 2o Ak WHo A Mulz2e AEHA
AT AB28 5% I & 5 ok gHe 4y
MY 2o AlFaE AL FERo|EdA HIse BE
S8 T2y APg uigth ALEE B ATNA
TEg ZaaYe A3ste Ae] sk FAYE M9 g
t} o] e 7|EHog M3} Ex, Z2aPos T
o, B2E2 o] BF 7o w7l 44 A9 +E
¥ Z2ads APEE o

1) &4 A3t Mujx

AHEAZE AARY dolE 4§, “AE” dojg 14
F AN FaF Qe olFS At PHE W
38 9ol A3t T2aYPe AP AT FaF e
A 57t ofd, HFUTE T YFHE 4¥ Beele
o]§ol ohd &&t UAVE Tt AT HEEE A4}
URLZ ##3i.

2) B Au|~

g3 AulzoE “EAEHE Bl ANsAT, A% 7]
$02 27442 Yok
o 23 gi7): 329 DolM FAH x4 7150l A

e
28 4 190 b
T

able 1 ; L
i | -.----..‘-". . e — sat2e e

FA A AgHe Aulaet doE 2 7] 71Ee A
e vAAE 7HA 9 HAE vAAE P02 FHdch
2k Af gdEROE FAANME X AY A &
3 98E AT & AFAME FUi7IZIE AWA
B BFFEE T Ao R AYL T3, AT Ay
28 A¥9Y F, 3402 JyE g2EE A2 BY
T A

3) Zeay dy

AERolE EFRFAA AT EE Z2ade A
o ¢ clg& €2 ok APt st o 5L 24
o2 Y Po}, ARd Z2aHe 4¥ ¥

4. ZHIY FZY XS st ¥ 2 C{(Web
Reader) 78

2 ZoMe § A2 8 A% ez, I8 A
Ztozgt AYEY ABESL AZ FoAt ANFE 742
AHERE0l &4 9-E2EH AXAE F5lo ¢ ARE &
&Aoo ojg¥ £ UEE EF AW AE A|E
Auolst HAlgzte] 2744 RER EFele] oz a3
Aok #A BE Alo|EoA zhAe] mutd FHO|AE T
3 AR, A3 g 24 AR E 423 g2 3
o] BE FHolA A& 7He A Uy E FHNE
ol 2ol ojEe] Safario]ld H2AES ol Aukg F
23k ALEAZ EES ¢917] 455 8t Reader(817]) 7]
52 AYsn AT A3 FH HolA ¥ ¥4 F
9] 7A9olE AHEo] ot wely B AFHE Y £
g Aoy 638%, the 1569%, TF 14% «©)ol 7+
=2 ylo|8(http//www.navercom)E F oz A5
gl 712H o wmurd uoy Holz9 FAHL Fig. 6
5 7,

g HolAlolE A FAL Y% I B WHPo|E0
A5, A7 Z9E AFss 2aHEY 4 HAoAE
& B3 ArEolslo] B4 drlelA AAsHT HE

Title
| ® ¢
- o
| "o T
e
List
Java Script
Advertising m m '9
Text Link
Image Table
I History
<+ Ranking

Fig. 6. Structure of Naver mobile homepage



=4 Y= APIE 0128 2HtY 24 X2 YEHMOoIL #3177

Table 3. Types and functions along to homepage structure

Types Functions
Table - define HTML table
represent the various information together
Title - define a title for current HTML document
Body - HTML dorument
- in this area, articles are placed
List - support one ordered and one unordered HTML list
Advertising - advertising information such as image or flash etc.
Link = links to the other pages, label exists
History ranking - on page loading, the page is placed along to ranking order
Javascript - link to javascript file
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<& 8#3AE 7 Ho|oAH HiE A
A& AV £EE B 7IEoz
Bt 7HE J1RAR] 24 Yasg e
sl Jaz FAE Fa9 sido FAE o
fd2Ed YE2 MYl PAoAEe Yag o
e #olR FHo] o]folAE HE FAgtste, ¥
A7k EA St H2EE YU 2] gido] "k Pae)
A7t fle BEd H2EQ B4 AolXE PAsE B
o R ERetHth ¥ AL w¥sq Ang 449
W, AR A5 AR Ao stz wet
TTSE #83to] SHo2 YAAE g0 Fu, A2AE
Tote] AHE Hdstn Ushs Ao)A o5 & 4 o
Al A s

42 MAIHALE 93 Mu|A g8

ANHAES At TAF WAoo Au2E AY
T 7 A™ F oo HAAAHA ez Ade] e
MU S HT ¢ F A= o A8 HAE B9
A fshs 999 YaE 3% b, dddE d2EE HE
ok AHEtE AEd Y2ES P4Y 4o B, &
4 Aol A2A JHE Tt Wshs AoAR o]F L
g T Aok

5. 24 U= S AEHOIA Hot

2otEEO A 7bg YA QARAE HA23AH o}
2% §¢ SAolth £ PNt U fuE FAse B
Bl ALgAel 3w EAE siske] Aol Axxe T2
age) Aol % FRE MY ¢ 5+ AEE Aod 24 o
Bslol2g 714

51 E{X|E S3t HAX

HAE AntEEZEAA 7H §88 P#o] g whgolr}
HgofQle] Al AntEE ALgol] glojA EHA 7} glow &
4 & 7 g HE2 FHA#EHA Aoz & 4 Ut}
aev dselyt A HAER Zo] Algo] B Algo]
U Agg HAZ 8 4$, d2o)vig o2 g QE
HolAi: ARlEES o] &dh=d Fort fl ualy =
wEdAe E&H0R EHA QHH | AE o|fsl AnlE
Z& A F UEZ Aol WP Ak

Aol A5 3t gz 9ol 28 AL 89lg)
A, °]F HA(double touch)E E38) sl #Holxz oj&e
sHAl AAERY =3 A2 =dag S @4 o)z g
FYHTY 249 olW/dE 4L AN F 5 URE 9
oo, WE =Yg Hojx|9 o]F %L &4 Hae & F
AE AHHANAE FHA} HAHA} g NS AY
F9E HARA 83 doe HRE ¢4 2sn, A
a0 A 34 ooz Fofjo] FHo wel 7%
¥ s chFig. 7).
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Click
- Read the selected text
- TTS Start/Stop

Left Drag
- Page movement

1)

Left Drag
- Move to next page

Right Drag
- Move to prev. page

- Sentence move. Up Drag
Afinger Two fingers - Page movement
Double Click by Speech Command
- Move to selected page
Fig. 7. Types of actions depending on finger gestures
Table 4. Implementation of speech interface for Web Reader.
ol NS N e T o) R e ol
Touch TTS Stop / Start TTS Start
Double touch Page movement
" Left Next sentence TTS Page movement
Sl e
ne Right Previous sentence TTS Page movement
DRAG Left Next page
multi Right Previous page
Up/Down Speech command
Difference TTS for each sentence TTS for selected
sentence
52 24 9y Aok w389, oz 129, F 508 3}A7F FHAAL o

2utEZA S AY 715 o887 AsiME BA
o 948 FAMG "le]2)E T F£HE A dHolHE
29 &4 94 Al A5E F, A4 ZHE Ao}
Xl ot & TR k. ¢ H2A diF dH
Hol2g A Wy R AHgale] HE A FEold
g & Ak 54 B9EE B AEAE HolA olEH}
F29 vold P4, F8 T B3L Ao ¥ 3t &
A Bag APy A A=ANE g =gas FE 3§
o o =& thaAE B9 &4 29€ WA 2979
Eg0] g4 Aol 9L WA YEF Uk Add ¢
B #0] 2= Table 40 A 2]t

6. 78 A ¥}

N7 Zdde 8 SAAR Mu|2zo HEL A=o]
= A 23(Gingerbread)2 Galaxy A, S, S2, Tap9] 47}A]
F79 AvfeEoR HA¥I}A.

S AR MU AE AvlEEJ H487] AF 71x A
o7 24 4 2 FA49 7% 4% 2 T2 g #
712 s GEZolE A AS AL FE 47
g Abgsie], 4719 A SddA g 34717 A
£5]7] W] £ AN ALGF A2} B Hong
Ak A2dle 7|2 ArEA G JrHg AAsAc

AAZ T2 Speech APIE o| &3 214 A5& H7tst

&, A4, A3y olF, 4 °lF, WA Fol distd T
A3 F o JA4ERE FAsdoh gd€ 23 FEdA
o dgH e o]FUAINE HTF 5% FAES AZxF A4
S 5oy, Hoy i(Zray) 59 olEdAME o
&H% A ES BT YutHoR Algelge] Zfde
o4 QA7) 7|2 FAARE AFEEE o] AHY e
7] W Bl o] <14 Aol AxF AYES B
EAZ &4 ¥4 715y &8 EollAde dd AgoR
B FAE AZ0E(2,5 F) AT 24 FAHANE I8
# MBlAE AF T2 5 AU A2 &2 wlAAY

B [ N R VR SN 3
T === == s . — IO}

Execution

Categories

Name
POI
|
Famouznare N o

20 40 60 B0
Recognition Performance [correct ratio)

0 100

Fig. 8. Google word recognition performance (correct ratio)
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FARA Agste ol B3 A$dE AgeA 9
Al Aol ol A

Y H2A e T 4 Ede FEeM Al HE
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o mE {4718 AAs s

AA2 A9e A3 Aol HAG g £8o] FHo
ed, 54 #o|A|(Flash, Script £3H)2 AZ%E HEE
Ao% d2E FHES BF AT A a2y g u)
ol TEAA BR(FNA ol F, 7|2 v AF Fol A
271 fske 2o HRE HEs) o A H29
Fdo e E3Ae 34 &9 Aoz sl At A
o] wAs Ll

EAZ AAFAE g Mulae A4 EACA ALgA
o] HAZ Wol Yz FAe vluwsd g dreR
Hos s S 2] g, A9 AMgARgE F d
H43, 3834 JRE dodg 4 glon, E INE 84
o2 FYaA g1 HYE AT 93] wEd Y3
£ AR 44 A28 = dgEe FHe] Ak

ARZ B AFolA At AAHe bg A Ho| 2
54 Arlze Aol & #Holxe olF, &4 BHe AF
& 718AA Ve ERY TEHY ol § H2Ae o
A Felg 7H7 olEoAl EHE HIL AT & F UL
Ao WMot 2y GERolEdA AHFSE A
APl & ©4 E A (one finger)9 °|F E1A(two fingers)7}
Bga] FREA ol Y EHA Y F o]F A QYo
2 Jolzte dAlelA o]lF HAE WER A ATH
22 Bl & BAoE AHHAJY £ o]F H
A 4ol HA AAMe]l 25 A dskA] g An
o f2o] o]Foiz] &£7hete] EjA| Qo] diF HEAF A
2, Hal 499 A H& Aol dg & duyE
A go] o]Fojz{ok 3t}

2

T3 &4 A4 7153 &4 A 715e oy
o AsHAAY EHG AHgAe] A4 AL
PA717] A% Bk mEst &4 d4e Fnz
4 N4 AAHFE 2AF AMEHE dolE9] 7o
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A AR o189 e e A4S noFR,
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AR &4 A4 75 84 B4 715E olgsl] U A

2 do Jo o ml

oH ok of

84 US APIE 082 2HIY F2Y XM AEWHOIA TH 79

Mz Qg 2E A % FasEG 9 AUE Fao
Aoz AZUAY Y AREL AvtEES Baol 84
o2 A¥d 5 dov, of WHe AN 2IAAY A5
gol Az ol 7H olEeld ¥ WEHE ¥Y 4 e
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