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ABSTRACT: South Gyeongsang Province has established and operated a Special Transportation Service Support Center(official name:
Gyeongnam Special  Transportation Service Call Center) based on information and communication technology since August 1, 2009, while
gathering and computing information to identify travel attributes. This study examined ways to improve the utilization of the vehicle dispatch history
DB, which stores information generated from the call center, and to improve the quality of the data collected. Based on the established data, it is
possible to identify the wheelchair-use ratio, user ratio according to the type of disability, time zone, and travel pattern by day. In particular, it is
possible to identify the travel O/D pattem of the special transportation service users by using the origin and destination information.However, in order
to identify the precise travel attributes, it is necessary to collect additional information such as the general attributes of the individual user(age, gender,
income, car ownership status, etc.), the purpose of travel, which is the main component of the travel pattem, as well as the waiting time and travel time.
In addition, the efficiency of the operating method needs to be improved by establishing a system that can generate the necessary information
periodically and automatically and by introducing amembership system. Information from information technology-based data arehighly useful from
apolicy perspective when considering the accuracy and reliability of the information compared to the information based on surveys.
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I  INTRODUCTION

1.1 Background and Purpose of Study

Since Seoul introduced a call taxi system for the disabled in 2002, the “Mobility Enhancement for the Mobility Impaired Act” was
enacted in 2005 due to the increasing national interest for the mobility impaired. The act resulted in the establishment of “‘mobility enhancement plans
for the mobility impaired”” by each local govemment fiom 2007. The mobility enhancement plans for the local mobility impaired include various
measures such as the introduction of special transportation services to guarantee the mobility of the mobility impaired, and all metropolitan
municipalities, including Seoul and most provincial municipalities, currently operate their own special transportation service.
South Gyeongsang Province, the only province where the special transportation service introduction rate(134.6%) exceeds the statutory rate, has
established and operated a special transportation service support center(official name: Gyeongnam Special Transportation Service Call Center) since
August 1, 2009. The center integrates the operation of special transportation services under the responsibility of each city and county. South
Gyeongsang Province is the only local govemment to operate a call center that integrates all of the special transportation services across the province.
The province has played a leading role in building and operating the system and has invested the resources required for its construction and operation.
Unlike the municipal govemment covering the same transport zone, in terms of the province, the integrated call center has a great advantage. The center
can provide comprehensive transport services beyond the city and county boundaries by integrating the special transportation services provided by the
local govemment. That is, the basic function of the South Gyeongsang Province Call Center is to operate and provide special transportation services for
thewide-area transport for all of the provincial mobility impaired people, including wheelchair users. Theobjective is to guarantee the mobility rights of the
moility impaired, including the disabled.
The process of establishing the integrated call center provides an additional effect of collecting and computing a variety of information about the traffic
pattem of the mohility impaired.As user information, such astime of use, destination, origin, and wheelchair-use statuis, is required for proper dispatch in
response touser demand, various travel details are reported. The level of complexity in this travel information is unlike that of traditional survey results. The
contents of the information, which is collected and computed provide very practical and detailed data on the travel attributes of the mobility impaired and
disabled.
This study proposes ways o utilize the information from the South Gyeongsang Province call center, which is currently under operation. This study
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examines the extent of which, the travel attributes of the special transportation users, or mobility impaired and disabled people can be grasped by using the
collected data. The study also intends to propose measures to improve the quality of the collected data.

1.2 Contents and Scope of Study

The contents and process of the studly are summarized as follow.

First, laws related to the mobility impaired were reviewed. Second, an overview of the South Gyeongsang Province Special Transportation
Service Call Center operating system and operation status through 2012 were examined for a comprehensive understanding of the study. Third, the
dispatch history of the collected data wes examined. Fourth, the contents of travel attributes that could be determined by using actual collected data were
examined. Finally, this study concludes by suggesting improvement measures of the collected data, future research, and policy directions.

The spatial coverage of the study results is limited to South Gyeongsang Province as this study utilizes the data collected from the South
Gyeongsang Province Special Transportation Service Call Center. The validity of the traffic pattem is also limited to the comesponding period of the
collected data.

Il LEGAL BASIS FOR INTEGRATED CALL CENTER
The special transportation service is a transportation means that was introduced and operated by the metropolitan municipalities and basic local
govemnments. The services were made available for the mohility impaired and disabled as regulated by law. That is, each local govemment is responsible
for introducing the vehicles and enacting the ordinances to achieve the target and determining the target user, service rate, and operation means. Each local
govemment is responsible for the provision of service as well as the total cost of operation. Thus, it is the responsibility of the local govemment to increase
the user service level and to improve the operational efficiency.

2.1 The Mobility Enhancement for theMobility ImpairedAct

According to the new Article 7, clause 2-3(establishment of the mobilityenhancement plan for the mobility impaired, etc.), the govermor
or head of a county s required to establish a cooperation system for the wide use of the special transportation service. This includesthe operation
of awide-area travel support center when establishing a mohility enhancerment plan for the mohbility impaired.
In addition,according to Article 16, clause 3, for cases where the govemor considers it necessary for the effective operation of the special transportation
service, it is possible to integrate and operate the travel support center upon consulting with the mayor and head of the county in the administrative district
Clause 6 was amended to allow the state or province to support some of the funds required to secure special transportation services or to establish a travel
Support centey,

2.2 Ordinance on the Mohility Enhancement for theMobility Impaired

In South Gyeongsang Province, irespective of the Mobility Enhancement for the Mobility Impaired Act, Article 12 of the ordiinance on the
mobility enhancement for the mohility impaired established on August 18, 2011, prescribes the grounds for the operation of the call center. Article 13
prescribes the functions of the call center, and Articles 14 and 15 introduce details and budget support for introducing and operating a special transportation
service integrated call center in South Gyeongsang Province.

2.3 Review of the Regulations and Ordinances regarding the Use ofSpecial Transportation Service

Detailed information on the use of the special ransportation service(service rates, service area, target user) is not specified in the  "Ordinance on the
mobility enhancement for the mobility impaired in South Gyeongsang Province.s , but the basic contents are established in the - "Regulations on the
operation of the special transportation service call center in South Gyeongsang Province

The "Regulations on the operation of the special transportation service call center in South Gyeongsang Province.s only specify details on out-of-
province services, target users, are how the service fees are to be collected. On the other hand, details such as in-province service and service rates are
subject to the jurisdiction of each city and county. Moreover, the scope of the target user regulateshoth the basicand reserved details of each city and county.

111 OVERVIEW OF SOUTH GYEONGSANG PROVINCESPECIAL TRANSPORTATION
INTEGRATED CALL CENTER
3.1 Background and Purpose of thelntegrated Call Center
The integrated call center project beganon April 21, 2009,with a contract between South Gyeongsang Province and the South Gyeongsang
Province Taxi Association. After a 2-month test operation period during which the system was stabilized by identifying issues, the center launched its
official operation on August 1, 2009.

32 Integrated Call Center Overview

As of October 2012, the integrated call center operates a total of 287 vehicles in 8 cities and 10 counties in South Gyeongsang
Province(Hamyang County introduced 2 vehicles for its special transportation service, but their operation is not connected to the integrated call center). The
total number of operating personnel is 20, including 1 director of the center and 19 call operators. The center operates 24 hours, 7 days aweek throughout
theyear.
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Table INumber of vehicles operated by city and county (as of October, 2012)

City Changwon Jinju Tongyeong | Sacheon Gimhee Miryang Geoe Yangsn
o @ () &) GH MY) (&) (¥S)
Number 100 2 20 9 50 20 2 20

Couty | Goeong | Changnyeong | Namhee | Hamen | Geochang | Uiyeong | Hapdeon | Hadong | Sandeong | Hamyang

Number

In addition to call control and consultation between the special transportation service and the users, the major tasks of the call center include all matters
necessary for the operation of the call center and travel support for the mobility impaired, including collecting and providing information, handling
complaints, cooperating and supporting information between cities and counties, promoating call center operation, and managing website operation.

Per the call center handling process (Figure 1), the center collects information from the entire travel process starting with the user’s call request. The
information includesdetails on vehicle dispatch and reports the times of passenger pick-up and drop-off.

Figure 1Call center call-handling flowchart
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Due to the improvement of service convenience and activation of wide-area travel, along with the gradual expansion of participating local govemments
and the expansion of special transportation services, passenger usage hasgreatly increased from 62,668 cases in the second half of the first year of operation
0425931 cases in 2012. The service number by vehicle increased over 50% from 2.6 times per day in 2009 to 4.3 times per day in 2012. (Figure 2)

Figure 2Change in daily service number per vehicle by year
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IV TRAVEL ATTRIBUTES ANALYSIS BASED ON COLLECTION DB

4.1 Collection DB Overview

The data collected isreferred to as the dispatch history DB. The DBcomprisesa total of 10 items, including reception time, result time, vehicle
number, origin and destination, departure and arrival messages, dispatch result, and the reason for failure.
The reception time is the date and time when the user called the call center, the result time is the time when the dispatched vehicle was confirmed, and the
designated vehicle number is the number of the dispatched vehicle assigned by the call center. The origin and destination are recorded as the user’s origin
and destination address received in the call center, and the departure and armival messagesprovide details reported by the driver such as the name of the
building where the user was picked up and dropped off, or the user’s name.In addition to the destination details, the amrival message indicates the type of
disability and the wheelchair-use status to the call center. Wheelchair users are entered with a Yesymbol. No s symbol indicates non-wheelchair users.
The type of disability may vary according to the target user specified by the ordinance of each basic local govemment, as shown in Table 3. The dispatch
history DB is divided into highly detailed categories by numbers such as the disabled in the 1% and 2™ degree, the elderly over 65 who experience




American Journal of Engineering 2018

discomfort whenusing public transportation, and pregnant women. Finally, the dispatch result shows whether the user actually boarded the vehicle. When
the passenger has not boarded the vehicle or when the dispatch resulted in a failure, the reason for failure is recorded separately as a cancellation by the
customer or driver. The vehicle number is the number of the vehicle actually used.

Table 2Type of disability according to dlassification number
Classificaion# Typeofcisability
Physical isaility
Visuel sty
Kichey disshilty
Hearing disability
Eldery over65
Pregnentwonen
Inellecuel disebility
|Autisic cisebility
Brain lesion isebility

O 0| N OB W [N~

4.2 Travel Attributes Analysis

In order to analyze the travel attributes that can be identified by using the dispatch history DB, the dispatch history DB during the one-week
period from October 8 to October 14, 2012, was collected from the South Gyeongsang Province Special Transportation Service Call Center.Reporting on
atotal of 9453 travels, all of the data collected were valid.

4.2.1. Wheelchair User Ratio

The wheelchair user ratio was identified among all users. Of the total of 9,453 users, 3960(41.2%) were wheelchair users, which is less than half of the
total users.As even non-wheelchair users can use the wheelchair-supported vehicles in the special transportation service under the current law, the
wheelchair user ratio is an important indlicator of the actual utilization of the wheelchair-supported vehicles. Depending on the circumstances, wheelchair
users may be limited from using the wheelchair-supported vehicles as nonwheelchair users can use the same special transportation service.

Table 3Number of wheelchair users
Wheelchairusers Norwheelchairusers Total
Number of users 3960 5498 9453
Ratio®t) 412 581 1000
Table4Dispatch history
Receptiontime Resulttime m (Origin Departuremessage [Destination WAnmival messace ﬁtch m RT? "
0121000030  POR-1009052 1111 P+City **gu *dong [Frontof** building P*City**gu*dong  *Hospiial(1k  Onboard (1111
0121009106 Q0121009116 (124 mCity**dong  P=Hospitl L L e | orcebtion
42.2. Distribution of Users by Type of Disability

Asshown in Table 5, a total of 8828 people with disabilities in the 1 and 2™-degree comprise 93.4% of the total. Among them, 3506 were
physically disabled and 2,167 were disabled from brain lesionswhich account for more than 50% of the users with 1% and 2™ degree discbilities. The
number of hearing-impaired and autistic users was 98 and 42, respectively, accounting for about 1.4% of the total with a relatively small number of users.
The number of elderly users over 65 was 230, acoounting for 2.4% of the total. The number of pregnant women and other users was 395, accounting for
4.2% of the total. The numbers show that the special transportation service is mainly used by users with severe disabilities.

Table 5Special transportation serviceusers

Dissbedinthe 1and 2 degree Pregrant
Sot Physical e o Heaing  (Inellecual |l L s ™ Elderyover65  women andTotal
depiy  Veedebiy Keeydbity o g ” Adscdbily  BailesondbiyS.bod s
Pope 3506 150 4 % 51 42 2167 888 20 3% 0453
% 371 159 102 10 58 04 229 B4 4 42 1000
4.2.3 Travel Attributes by Time Zone

A detailed understanding of the travel attributes by time zone can be of considerable help for planning vehicle operation. As a result of
analyzing the travel attributes by time zone based on the collected data, the travel pattems of the disabled showed different pattems from those of the
ordinary peaple. As shown in Table 6, the travel of non-disabled users is concentrated during the peak 6 hours of the moming and evening rush hours
between 7am. to 10am. and 6p.m. to 9p.m. In contrast, the travel of special transportation service users is concentrated during the off-peak 6 hours
between 10 am. to 1pm. and 2p.m. to Spm. The number of travels by special transportation users is 4,982 which comprise 52.7% of the total. The time
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zone with the most travel is from 10am. o 1p.m., while the time zone with the least travel is from 1lam. to 4am. The travel patiem of the special
transportation service users is somewhatuinique from that of the non-disabled usersas the travel purpase is more frequent for personal needs, such as visiting
the hospital, rather than forbusiness or academic purposes such as commuting to and from work or school.

Table 6Number of usersacoording to time and day

Mon [Tl Wed  [Thu Fi St Sin Total
Time
1~4 4 8 7 10 5 19 6 5
4~7 27 0 0 3 % 3 0 168
7~10 47 &%) 33 315 20 192 148 1978
10~13 w6 431 33 38 435 63 199 250
13~16 415 406 3% 39 ) 24 20 2452
16~19 3 2% 29 46 64 129 13 149
19~2 %3 76 % & 120 68 6 509
2~1 % 20 %) o7 7 7 7 173
Toal 1556 (1548 156 [14%6 160 | 7% 9453
Awrae 1543 810 1350

424, Travel Attributes by Day of Week

As a result of analyzing the travel atfributes by the day of the week, the travel frequency wes reported in descending order as follows:
Friday(17.0%), Monday(16.5%), Tuesday(16.4%), Wednesday(16.0%), Thursday(15.8%), Saturday(10.0%), and Sunday(84%). More travel was
recorded during the weekdays thanduring the weekends. The travel volume for each day of the week did not show a significant difference, which
indicated there is no significant difference compared to the travel pattem of non-disabled people.

Table 7Special transportation service operation O/D table (for 7 days)

o Witinthe province fOusice

0] cw [ m € eH My & [YS Uy HA €Y HS NH HD |SC HY [C HC SbnalmmTM
Chengnon 3112 18 8B 16 119 D6 2 7 B g BB B i 0 i 0 0 i Bde4 (L 3465
Vinju n Bl 6 B 1 0 u B i 0 0 B 0 6 o p i i 618 0 618
[Tongyeong 6 13 40 P il 0 B [ 0 0 0 2 p il 0 0 i 0 B3 4 B67
Sachen 4 m 0 P9 0 0 0 i 0 0 0 2 B 0 0 0 0 0 BB [ 34
Gimhee 1“5 0 B 0 1439 19 2 4 i 2 0 0 i il i i 0 i 160 63 1693
Miyvang 29 0 il 0 ¢] 0 ISR i i1 0 0 0 0 0 0 0 g7 11 B8
Ceoje 2 B B 0 2 i B8 0 0 0 0 2 i 0 0 0 0 0 614 1 615
Yagan 17 P 0 il ZAR (R} 79 0 0 i 0 0 0 0 0 0 0 w7 B Bh

Witin Uiveong |27 [ 0 0 2 i 0 0 R [ 0 0 0 0 0 0 0 0 4 0 64

g;imHanm 6 R 0 0 0 i 0 0 i 2 P 0 0 0 0 0 0 0 i P o1
Changnyeongls 0 0 0 0 1 0 i 0 0 s P 0 0 0 0 0 0 B P $3)
Gorong 2 B 10 [l 0 0 2 0 i 0 0 v 0 0 0 0 0 0 i P u8
Namhee 3 0 0 u 0 0 0 0 0 0 0 0 g0 [ 0 0 0 0 B P 88
Hadong 0 2 0 0 0 0 0 0 0 0 0 0 i B 0 0 0 0 o 1
Sancheong |1 1 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 18 0 18
Hamyang |1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i 0 i\
Geochang 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 B /] R 1 Bl
Hapcheon |1 u 0 0 il 0 0 0 0 0 0 0 0 0 0 0 0 - J < R 32
Sbtoll 3451 6% pH43 PB [15%H B4 617 [Pl [0 @07 B Bl O @ 18 4 O Bl P23 (1711 P4

Quisicetheprovince 0 0 0 0 2 o p 6 P 0 0 0 0 0 0 0 0 0 B 1 29

Totl 3451 634 B3 BB (1597 B4 Bl @7 [0 07 B Bl 0 @4 (18 @ O Bl PBL 12 P43
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425.0-D Pattem
Based on the origin and destination of the collected dat, it is possible to derive the travel O/D of the special transportation service users.The
results are shown in Table 7.

Of a total of 9,453 travels, 9,253 travels were within the South Gyeongsang Province, accounting for 97.9% of the total. Travels beyond the
province, or the number of travels between the inside and outside of the province were only 199, accounting for 2.1% of the total. Wide-area travel within
the province, or the number or travels that crosses the boundaries between the cities and counties were 1,104, acoounting for 11.7% of the total. Travels
within each city and county were 8,149, accounting for 86.2% of the total.

Although the data is self-explanatory, a large volume of wide-area travel was reported between neighboring cities. Centering around
Changwon as the major city, the travel between Changwon and the neighboring city Gimhae, in particular, showed the most travel(264 travels, 23.9% of
wide-area travels), followed by travels between Changwon and Haman(146 travels, 13.2%), Jinju and Sacheon(81 travels, 7.3%), and Geojae and
Tongyeong(73 travels, 6.6%). On the other hand, despite the close proximity between the Geochang and Hapcheon regions, only 11 travels were reported.

Haman showed more wide-area travels between regions compared to the travels within the region, with 154 wide-area travels acoounting for
77.8% of the total of 198 travels, followed by Sancheong(66.7%6), Changnyeong(55.9%6), and Uiryeong(52.2%). This can be explained as the users’
desired destinations are primarily located in other local govemments. For example, inHaman where medical facilities are insufficient, 66.7% of the total
wide-area travels are analyzed as medical-related travels to hospitals and pharmacies that are located in other areas.

V CONCLUSION

Since the “Mohility Enhancement for the Mobility Impaired Act” was enacted in 2005, various policies have been proposed to support the
mobility impaired. Since 2007, each local govemment has established * regional mobility enhancement plans for the mobility impaired”” to seek various
measures. The South Gyeongsang Province has made a significant contribution to improving the user convenience of the special transportation service as
the number of users has increased rapidly since establishing the integrated call center.

The call center uses information technology to compuite the dispatch history DB data. This study proposed a method to utilize the computed
DB data and analyzed the travel atfributes that can be identified based on the actual history DB.

By wsing the established data, this study presented the capability ofidentifying the wheelchair user ratio, user ratio according to the type of
disability, and traffic pattem by time zone and day of the week. In particular, it wes possible to identify the travel O/D pattern of the special transportation
service user by using the origin and destination information.

The travel attributes identified by the collected data are more useful from a policy perspective because they provide more accurate and detailed
information compared to the travel attributes identified from previous surveys. Nevertheless, additional information must be collected as operation plan
improvements are made. In order to identify more precise travel attributes, the following information is necessary.

First, additional information is reqiired to provide more comprehensive travel attributes, including general attributes of the individuial user(age,
gender, income, car ownership status, etc.), the purpose of travel, which is the main component of the travel pattem, as well as the waiting time and travel
time. The inclusion of these general attribuites is intended to serve as the basic data for future policies. In addition, the efficiency of the operating method
must be improved by establishing a system that can generate the necessary information periodically and automatically. Finally, by implementing a
membership system for regular users of the special transportation service, more efficient means of operation may be possible by identifying the travel
pattems, including the forecasted number of use by individual and major routes.
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