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Atsushi Tto
KDDI R&D Laboiatoties

(,hiyndanku, ‘1 okyo

gerfmmance mmsurmuent
impiementation method usin

support people who are
dzwiyke d, welr— 'q e steny; adshoe network, mobile

phoe

L INTRODUCTION
Based on research of the status of pwpie.?wuh handicaps

during the carthquakes in Kobeand Tottori [1,2], we dcs1gncd
ﬁle Infmmanon Dx,hm,zy*Systun During s Major:

fo‘and many of the
1g-the disaster, ‘3011’1&

w}m WL ,'cidmiy of di 3. Cons :
delivery. method is urg}emiy nculed for pwpic with hcmmg,
mlpaxrmcnt&

¢ £
pcopic who ate deaf, So that, e developed an information

' Part of this research was: wppmfed by the Ministey of Hemh L‘ﬁ)m and.

we conducted a trial 3 ‘p‘arimfmi of
«otmhmclaryngology m 4 lmspztai {n t}m aaw thz, d"“

’meibsu

QWever,
expensive and not sufficiently flexible and need to modify

from thx. dxfi rent attentiants was
complicated ¢ code and adjnst patametors o meet every
request, Also, the east dcucascd tor ﬁw LLD chspilay
Therefore, w ; ; 1t 17 '
cmbedded w
starta new project sy : )
Welfare for the longsterm evaly tlon {}f new 1DDD to check
usability at a school for the deaf in ‘Miyagi.
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Figure 1. Qutline of Information Delivery System

However, web based system is considercd that the

exeeution speed is not 8o fast comparing to native application,

s0 that we mcasmcd delay to deliver information before we
install new IDDD at a school for deaf in f\/hydgi In this paper,
we report & new implementation method using web system for
embedded system and M2M system, and the results ‘of the
system performance test. As the performance test, we
measured information delivery time to display tha mfmmatmn,
and dday between displays of IDDD. The dehy 1o deliver
information is shorter than previous: system (12 sec > 6 sec).
Thisresultis prefudb]c at disaster situation.

We will first describe the outline: of the Information
Delivery System During a Major Disaster for People Who is
Deaf (IDDD) in section 1. We will then explain the details of
designing the new TDDD in section 1L Then, we will ¢ w:pidm
the: perfommnce nieasurement results in section IV, Tn
conclusion; the opinions of parents: and. further study are
presented in section:' V.

I OUTLINE OF THIS SYSTEM
Figure 1 s the outling of the design forthe '{DDI) DD
wnsms of who send information. (Sl S2, 83 and §4 n’?xgmc

1, veceiver (mobile phone: Android Szmrt Phone, Rl and R2
j'n F;!fruw }} and LED dzmplay (DI and D2 in ?’gurg.l)i There

(1) Scnd disastcr 'zmormatzon from a person wi

of the disaster (ST or $2). The information is received by a
mobile phone (R1 and R2) and transferred to the LED dlsphy
(D1and D2) direetly,

(2) Bend disaster information. from a disaster information
center of the gavemmgnt or an NPO (82). The mfcrma‘rmn &
received by a mobile phone (R1 and R2Y and teansferred to-the
LED display (D1 and D2) directory.

(3)  Send disaster information in-an office or home locally
by using a personal PC or mobile phone (3 or 84) to the
LED digplay (D1 and D2).

() Send support information by using mobile phone or
PC (54); such as the time to provide lunch ot intorniation
missing people in an evacuation arca to people. The
information is dircetly sent to the LED display (21 and D2)
directory. -

This system was originally designed for SMS (short
message service), however, we now using GCM mstgad of
SMS. SMS was sometimes delayed or 151101«.,(1 when networ
access was highly congested since SMS'is a circuit switching
service.

Because of the network congestion in a Jarge disaster, TP
based services are better for accessing networks. GCM s one
of the most populat 1P based push service. This is the veason
that we decided to tse GCM.

Fromt a smiartphone to the LED display, we now use Wi-Fi.
When we designed the fivst generation 10DD, many feature
phones had Bluetooth but not Wi-Fi, but now, all smartphones

have WiFi. In addition, this system can use ad-hoc
networking to connect multiple LED displays to deliver

information in a large space, such as an gvacuation area or
office building.

I DESIGNING NEW INFORMATION DELIVERY SYSTHM FOR
PEOPLY WO ARE DEAF IN A MATOR DISASTER

As deseribed in section T, during these trials, we reccived
many differeif requircnicnts, such as changing size and color
of LED display, the length of message and use flash/buzzer, at
the different demonstration locations and: from different
attendants; For example, when a user would like to use
different size of LED display, we need not only to change HW,
but-also to re-write APL and to adjust the dssplay speed. If a
display is used in a room where almost all people a §
display speed can be increased, Also, we should chdng,c the
numbet of repeats to mieet the requitements. of the 1(){:at1(m,
such as the message should be repeated many: t:mcs at 'm
event; however, in an offi fce, 1 '
répeated so many times. Con
display and a mobile phone is expect :
house; however, this function i not shongly “rcqmrcd at an
event, In addition, ¥ LED displays are used in |
sm,h as: sehuois, we nuad to. comroi ﬁwm .sxm’txim

une ‘ons and uhang:_@,

par'@@mt@rs fzas;i% ) S
First, we would like to change the application platform of
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Webldt » ledetrl textis
S S : »  ledetrljs
' Wébsmm »  ledserverjs.
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C?’U (89’3 agle Bong)

fﬁigum 4. Software architectire of new IDDD based on
nodejs

e e AN e Wi ) ;mnr:’;
iy : i X Ay 21 -
{ a0l aem | Adrotd 802110, | Display |8 211 | Display:
mamer Phone 4 2

Dalay 3

Dalay 2

Delay 1

Tigure b Test setting to measure performance

IV,  PERFORMANCE OF THIS SYSTEM

We measured several aspects of this system by using the
test.configuration: described in Figure 5. We measured three
delays to check the pmfofmanw. One is dciay between two
XE ‘dmphy&i Display-1 and 2, (Delay 1 in Figur 5) ,
ond is delay between Audrmd phone and LED da\p!ay
(Delay 2 in Figur 5) and the third is delay between information
server and Android phone. (Dlapidy 3in Figire 5). Delay 1is
important to  deliver information using ad hoc network
funetion and Delay 243 is important to deliver urgent
information as quicly as possible.

We think that the follwing criterias are importtt to evigate
delay of information delivery.

(C1) As fast as possible: Disaster information SomMetmes
include wrgent information such a8 tsunami alart and
carthquake alatt. So that, information should be delivered as
soon as possible.

(C2) Delay should be constant: Somctime the delay is short
and sometine the delay is large, the system looks unstable and
give anxiéty to peop]c who use IDDD. 8o that the delay
d be constant,

Delay hetween two LE{) msplays

A00n: -

500 -

e

. ol

-ané Andrmd phon» ‘d ;

Qelay between Anﬁroad %one Bﬂd LEDY Essplay
{Interval:imin, me,Smm)

1 6 11 16 21 26

i seElmin "5 min

2min

F]gﬂte 7 I)eh\y m‘ 1@#5ﬁg§\;§twi¢én Anﬁ\’*‘o‘id P!ghxxc z‘\‘rid”,LF;D diépia{m
(Delay 2)

4.1 Delay between two LED displavs (Delayl)

Ag described in Figure 3, we are using ad-hoe networking
between two displays using Wi (802.11n). Figure 6 shows
the delay between the two LED displays. There are two major
delays, however almost vunder 200 msec. We arc planning to
set five LED displays in the school for the dcaf 1n Miyagi, so
that the maximum delay to display information on. all LED
display is one sccond. We think that this result satisfics
criteria €2 and there is no problem for the delay in message
{ransmission between two LED displays.

Inour previous system, we used Bluetooth for the message

transfer between LED displays, and it u:-,uall’y took less than

one second. We can. conelude that Wi i has the same
performance as Bluctooth. Also, the range of Bluetooth is 10
1y, but Wi-Fi s nsually fmthcr Wi-FL s dsetul for larger
spaces or buildings like a school,

4.2 Delay between Android Phone and LED display (Delay2)
Our greatest concern was the delay in the GCM and mode

change of 3G t Wi-Fi in Android phones “‘irstly we
measured delay between Android phone and

LED display.
T'his delay means the delay of mode change: of 3¢ to Wi-Fi in
Android phones. For this test, we used 1517ST {Android 4. {3)
with DHCP to get 1P address. As-described in Figure 7, the
delay was' S. 69 see and theie was 1o su,mfimmt difference
among’ variation of sending message fnterval, We hink that it
we use fixed TP address, the delay might be reduced.

4.3 Delay between Information server and Android Phone

(Delay 3)

Finally, we measured delay between ‘information server
1 h GLM Wx:: mcd tim Galﬂy Nemw
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Figiite' 0, Delay of wiessage between Information ‘Sawei and LRED dtspi&y
(interval = 1 1.4

:Séndmasségwia 6CM (interva} qf X~ams;s

:ﬁ‘ma‘;ssk (E;‘g ﬁ ¢ dela’ nmﬁa cia; ct,
a ¢ and d ﬁxb tion was ainmsr the samie ag

Figiire 10, elay of unessags: between: Tuforiation Seivel anit LED
display {(interval =2 nijiute).

in Figure 8. However, by continuing to send the: message, the:
.dc,lay smb:iwed attcr thu{ twenty»thxré mcssagc Atte

It we would like to 1mmmm sh<m, stable: Tesponse fine:
usmg (JCM we: need, o-send moss: m 1

N(,xt we et the mwsage interval at two minutes. Ag
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4.3 Effect by difference of versions of Android

Figure 14 displays the effeet in the difference of the
version of Android. This vesult ¢xplains that Android 2.2 and
‘ a"re ot suitable as the message receiver for the-new [DDD
¢ the delay is substantial ‘and volatile depending on the
devwe& As displayed in Figure 14, we used different smart
phone to measure different version of Android. We measured
only network fanction of Android and it does not consume
CPL as games, so that the sffect of difference of CPU is not
important for this evaluation. We should recommiend that
ugers of IDDD use Android 4.0 or higher to obtain stable
Behavior and shorter delays.

Y. CONCLUSION

In this paper, ‘we presented an outling of the new
Information Delivery System During a Major Disaster for
People Who are Deaf (IDDD) designed by using a web
platform such ag node.js. The performance measurement vesult
was sufficient and better than that of the previous TDDD.
Especially, the delay to deliver message is shorter than that-of
the-previous system.

In additon, we would like to recommend users fo Use
Android 4.0 or later to get the best performance. -OQur next step

i 3 5 7 9 it 43 15

719 2 23 ¥

““iMirach for Business
ESEQiPT(Andm:d! 3)

Ray
Andreid2:3)

Figure 14, Diffevence of delay amonig-virgions of Andinid

16}

TABLENL  STATISTICS WHEN MESSAGE INTERVAL IS ONEMINUTS

(MSEC)
intarval s Triot (k,nq}‘ 3
g mindie Triah V<7 Plvied long) 1+3 1 {after 23rd)
Average 4689.2 4015.8 33654
Disteibution 105401 13689 4038
MAK 107760 _828s.0b 424?!)
Mindl 22890 2281.0 ; 2291 0
’MBL IV, STATISTICS WHEN MISSAGE INTERVAL 18 rwo m\(m
(81
Intarval is
e pinute | Trial 14 Trial (iongy
Averags 62436 B406.1
Distribution _ PO26. 1854.0
MAX 152960 153223.0
MiN 24260 2828,01
TABLE V. STATISTICS WHEN MESSAGE INTERVAL 1S FIVE MINUTH
{(MSEC)
Intervalis five mintito Trial 154
Average 6257.5
~ Distribition AT
MAX 8999.0
MIN 22030

is to improve performance and vefine LED.js and adhoc.js for
actual use,
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“Table 1 Qqu;pments and facilities'necessary for
living in the shelter
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Table 2 Equ ipment to get disaster information for
auditory handicapped person (Plural replies)

i,Urgent teletext system with emergency power ’ 36%
“supply ,

fHeanng mstrument recetvab!e emergenoy news | 27%
Portable radio sct receivable urgent teletext 1 19%
news .

Fax with emergency power supply 18%
sto : 3%

‘Table 3 Public Facilities necessary for living in

disaster

Urgent communication net for auditory 33%
'handncapped person )

‘Guidanee device to the shelter for auditory ' 23%
fhand\capped person
' Urgent commumcatton mstrument for audxtory ol 2%
v,handwapped person
| Communication net for-auditory handicapped T
person_in’ the _she,(ter
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