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A Analysis of highway rest areas and sleepy shelters based
on big data System design and implementation

1 2*
Ke-Seok Jang', Yong Moon
"Department of Financial Technology Convergence, Soongsil University
’Department of Electronic Engineering, Soongsil University

3 e 27 | ZAPIGO] AR QBN AT ISR
% Aol e EEARES Weka et zaﬂ_t], T4EEe ZEFE 4% AANL] oA A
2 SV Stk Z7He WEGT gl B4 e s 8040 S, o8 o] At nsEw

Bo] Fa40] EolA T ik, AT, AAY EREA FAORE NEER FALE SLHo

. A B3] ol2l9] ol BT 2APFAS] WashA Holth £ Aol 7|2
W4 o] 8% EEIHE ZAPAo] ofd mukel 7)7] 7]ute] Mol Bkl AR FALY E3HE
9 TR AABAT. FRE Aol S BHAAHL JE Ao
oA Roke exdtel Asx Ae, eHE AR AT FAL AR AT T A, AF 71z AR
o] B4 7Hs3 Hglor], 71E BARRe] Hng B4 Ueols s Bu 240 Aslws SR Holck
7o 43E olgsle] IEER WEF BAY BAH Az, 744 Aol iR 32 eke AN & ek

=

Abstract The manual analysis of traffic volume at highway rest places involves completing a sample
survey on only some of the highway rest areas nationally due to time, space, and survey cost restrictions.
However, as daily life becomes viable in more areas of the country, expressway traffic is always growing.
There is growing necessity of rest stops and sleep shelters on expressways to reduce speeding and
distracted driving along with the growing volume of traffic. A survey approach to replace them is
required because the current sample survey method makes it difficult to examine the traffic volume and
operational status of highway rest areas and drowsiness shelters in detail. In contrast to the current
sample survey approach employing human labor, this study proposes a design and implementation plan
for a system capable of assessing the traffic volume of highway rest places and sleeping shelters. A
big-data-based analysis system was implemented and allows for analysis of a driver's continuous driving
distance, time spent at drowsiness shelters, time spent at rest areas, weekend hours, holiday periods, and
seasons. None of these can be supported by the current manpower method. A comparison with available
analysis data was also done. As a result, the validity of large data analysis was confirmed. It is feasible
to make recommendations for ways to overcome temporal and spatial constraints of highway traffic
analysis using the findings of this study.
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Fig. 1. investigation of the usage of service areas[7]
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Fig. 2. manpower-based service area survey[8]
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Fig. 3. CCTV shooting information collection[7]
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Table 1. Improvements you want to propose in your study

Existing method

Suggestion method

field survey document

Handwriting

Enter mobile environment and create it automatically

Field Photo Processing Method

Manual classification

Support for automatic location-based classification

Real-time field management Unsupported Supported
Creating Metadata Unsupported Supported
Managing Time Series Information Unsupported Supported
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Fig. 6. T-Map data traffic volume processing
procedure(5]
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Table 2. Definition Requirements

Requirements

Function

Analysis function

- service area analysis
- VDS data analysis
- manpower survey data analysis

Additional analysis
function

- Analysis of Driving Rest area

- Analysis of usage status by departure area/destination area
- Analysis of continuous driving distance

- Analysis of Driving information

Visualization function

- Service area and rest area data visualization function(time of day, week, etc...)
- VDS data visualization / Driving information visualization
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Fig. 9. comparison of T-Map data and VDS
traffic volume
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Fig. 10. rest-area drop by traffic analysis
visualization
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Table 3. Empirical results through service area traffic analysis

Item ' Before ' After Comment
improvement improvement

service area # 9 ea 234 ea -

rest area # 0 ea 211 ea -
rest area analysis Unsupported Supported reference Fig. 11
departure and arrival area Unsupported Supported reference Fig. 12
continuous driving distance analysis Unsupported Supported reference Fig. 13
driving route analysis Unsupported Supported reference Fig. 14
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