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Abstract This study suggests a new platform in which VI can communicate with their guardians who
serve as a system administrator optimizing personal characteristics. In terms of interaction between
platform components, this study can contribute to enhancing stability of walking by giving substantial
information to VI through server processing and setups of guardians with real-time interaction to VI
through server processing and setups of guardians with real-time interaction. Therefore, developing
smart phone applications can facilitate both portability and cost effectiveness, by the users'
downloading the application and registration. In terms of guardians' cost, this system is cost-effective
because they can access to the administration system through personal computers or smart phones, not
through specialized system devices. This system is web-based, which automatically communicates with
the surroundings of, such as provides the guardians with the necessary information or approaches to
the danger through IoT devices, which results in enhancing safety. Moreover, it is possible for guardians
to utilize the personalized platform since the system not only senses personal characteristics but also
sends a number of information to VI. a new platform makes it possible for guardians to provide
electronic support and interaction with the application with the application users, which contributes to

systematic and safe walk for VI.
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Table 1. Sensors of the IoT devices

Sensor Product Use Manufacturer
Names
Gas leak MQ-2 LPG , Propane, HANWEI
detection Butane, Methane ELETRONICS
Obstacle HC - Sensing distances Elecfreaks
detection SR04 up to the range
from 2cm to 4m
by an ultrasound
Flame KY-026 | Sensor for flame Cosocomy
detection wavelengths
between 760 nm
to 1100 nm
Impact DFR0027 | Providing digital DFRobot
detection outputs after Electronic
sensing impacts
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Table 2. Statistical results of travel simulation experiment
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supports | 10.51) 5.06)
(N=16)
Using 35.55 [29.10| 46.30 1.00 [26.18 (22.53| <.001
mobile | (32.80 (94 to| to 29.83)
application | to 1.30)
only 38.29)
(N=16)
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Table 3. The advantage unit survey by analyzing unit Expense | It's expensive if users do 3 9 | 130
concepts not have both a cell
phone and a computer, It
Category Concept (Advantages) Number | Respon |Ratio( is affected by weather
of se %) Mass production of IOT
Concept devices is difficult
Convenien| Easy to learn how to use , 5 10 7.2 Possibility It is affected by the 2 10 14.5
ce User Interface is simple , to be a Sensors,  Difficult to use
Small devices , Familiar help to in public transportation
devices , Voice guidance walk
Portability All functions are 3 19 13.7 Statistical Influenced by manager's 2 9 13.0
available on a tablet value analytical  skills ,
computer , Other assistive Affected by the expressive
devices are big , Fasy to skill of the VI
charge Practical It is difficult to realize 1 6 8.7
Imprompt Using server, using 4 21 15.1 range because it  requires new
u use |mobile application, using a_equipment.
IOT devices, No Personalizat Crosstalk can occur 1 5 7.2
Transmission error ion depending on the
Maintenan| Using Spring framework , 2 10 7.2 situation
ce Using  common modules
Expense The additional cost is 3 17 12.2
small , Using devices that 2.7 Alﬁ% g% ElllﬁE 5‘*—1
many people use , Free
" P ofware A28 s HAES 9l8) 2 7150l B AR H)
Possibility |  Be .helpful , Servej- as 5 22 15.8 AE 5;41_:_7]_ 1004 /‘L___]—z.qﬂo-]q_‘ 2%_9] =9 9Jolo 94
to be a guide dogs , Provide
help to accurate  travel 01]}\'1 API E/k]‘,] .Q_Eg' LH—r- = 1_% JAV
walk information , Do not need
a cane anymore. Serve as SERVLET ofejet HlolgHo] A 7o) 9E Q.72 _":‘
Statistical P blf?erzds t t 2 11 7.9 = Oi O]OH %}}\uo Til‘ H’]ZZH Eﬂ/\E 73-]’]-1_ O]HE
atistical ossibility to extrac .
value personalized data , Store ‘I'r‘—o’] O:"S)’] X:IEI ;'6_ ] Table Soﬂ "]’9]' %\q
data for all information in
Practical Ty toditjﬁiie with 3 5 s Table 5. Performance Test of Each Function Category
range other  technologies , Functional Target Numb | Numb | Cause of error
Advantages of web -based
platform, Available for model System er of | er of
children errors | errors
Possible to customize 4 20 14.4 (1ch) | (2th)
Personaliz individual ~ settings Registering | Administrati 11 4 -Database
ation Adjustable sensitivity of notification on system, connection error
IOT sensors , Easy to set , MainServer -JAVA Servlet
Systematic setting is easy. exception
Registering | Administrati | 25 0 -Communication
dangerous on system, error
Table 4. The disadvantage unit survey by analyzing areas MainServer ‘external MapAPI
unit concepts -Database
connection error
Category | Concept (Disadvantages) |Number|Respo | Ratio Registering | Administrati | 19 2 -Communication
of nse %) routes on system, error
Concept MainServer :external MapAPI
-Database
Convenience | Children and the elderly 2 4 5.8 connection error
are difficult to use , -JAVA Servlet
Manuals are needed. exception
Portability | Easy to lose, Always keep 3 9 13.0 Registering | Administrati 6 1 -Database
devices in  front, 10T on system, connection error
Internet-enabled information | MainServer
environment is necessary. Registering | Administrati 0 0 N/A
Impromptu | It is affected by network 2 10 14.5 users' on system,
use stability Possible information | MainServer
delays in API Registering | Administrati | 28 4 -Database
Maintenanc Difficult to gather 3 7 10.1 users' on system, connection error
e requirements ,  Cost authority MainServer -JAVAServletexcep
issues , Sensors with high tion
accuracy are expensive
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Receiving VI's 16 2 -Communication
accurate Application error
routes -JAVA Servlet
exception
-XML Parsing
error
Receiving VI's 3 2 -Android
signals from | Application exception
10T
Urgent Administrati 7 1 -Communication
Requests on system, error
VI's ‘external
Application MAPAPI
Receiving | Administrati | 12 3 -Communication
multiple on system, error
requests MainServer (external API)
-JAVA Servlet
exception
Sending and | Administrati 7 0 -Communication
Receiving on system, error
Alarm MainServer ‘external SMS
LPUSH API
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