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ABSTRACT

Recently, the integrated utilization of technology with IT is in demand for the
effectiveness of field management together with the prevention and prompt action on
safety accident at construction site. In addition, the establishment of construction site
support system is necessary to implement the securing of worker's safety, smooth work
instruction, efficiency in construction, and others. Data standardization and network
architecture were designed regarding data and sound information for data transmission
between systems and management. These were to construct USFSS based on integrated

201493 109 299 A4 Received on October 29, 2014 / 20144 1249 269 44 Revised on December 26, 2014 /
20154 1Y 59 AR Accepted on January 5, 2015

* 2 ATE FEGE AAEANE A7 pEAg ] A7) Aol o3 =

1 g=FAA47|€AT7d ICTEEATA ICT Convergence and Integration Research Division, Korea
Institute of Construction Technology

% Corresponding Author E—mail : wkddydrn@kKkict.re.kr



VI-GNSS *[3t+2 8

WPPE HERS I Y / BE4 T 0%

N

Sl 65

VI-GNSS technology in this research. In the stability test of data for each system
constructed through it, around 98% stability was secured between workers and for

transfer vehicle system within underground structure and field server system in regards
to the data transmission stability, around 100% stability was secured between field

server system and control system, respectively. Also, in the sound transmission stability
test, around 99% reliability could be secured with 1km distance as its standard in case of

sound transmission from underground structure construction site to field office near the

field through wireless FRS system.
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FIGURE 2. Composition of field server system contents of data relay

TABLE 1. Data transmission standard definition between worker's terminal systems
Moving car  Header 1D Type Coordinate Status information Packet
Identify ~ Terminal . . Moving
ca?eati unique unique Date Time Latitude Longitude  Altitude é_gﬁgittli%?q (:T;;Ejﬂllt?grl] vehicle CSTJSka
9OV number  number condition
g/%t: char int double double double double float char
Data lCar - DDMMYY DDMMYY DDMMSS.SSS DDMMSS.SSS  meter - - - cs
unit display
Datal VI-PNS 001 220813 111535.5 372945123 1270439.243  27.6 3 0 1 4E
expression
Sample

data

$VIPNS,001,220813,111535.5,372945.123,1270439.234,27.6,3,0,1<4E
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TABLE 2. Data transmission standard definition between transfer vehicle terminal systems

Moving car  Header 1D Type Coordinate Status information Packet
' Terminal . . Moving
Data — |denty v Date  Time  latitude  Longitude Alttude "OCBION Terminal o Check
category information condition condition o sum
number condition
E;Zt: char int double double double double float char
Data Car DDMMYY DDMMYY DDMMSS.SSSDDMMSS.SSS meter - - os
unit Display
Data. VI-CNS 002 220813 111535.5 372945123 1270439.243 152.6 2 0 0 Al
expression
3‘322'6 $VICNS,002,220813,111535.5,372045.123,1270439.234,152.6,2,0,0+A1
U Zgar 2 o)l sAEF A AT dAAH 3 AR oZ] AFHEE FA AR
AzE PRl ARSI APAAAED  e] MEAD oA AASI 2eln
FAA 2 Abol= JAEM 719k S/ AFH =/ dlolH
H xFEskE AAEITh

ulafa op|Ex AAl=
200MHzt¢] FRS F454 7Nkes A|sh+
5 d@% U A9A S ARy @ FaA
HAGATA U AGAHAIAE Abe] A o]
AgolNel A W olgAR wuAsn  EVH A8d F
o] YAARE Wi—-Fi 2 2.4GHztl9] Zigbee

2
71k FAd A S Soto] A mAIAE

2. HESYZ opF|EIN HA

JEE FAEAl 7uke] S4

dlolE] olZ|8 A& A stk FIGURE 32
AL AGA DA A ] A E A EAAE e

o7 Hole7t ASHEE d= FA Fzldo) A 9 IdUlE oplElx WESFS] 55

Bl 7o) WEQT opplElAE AAEith & 0 = HeFa alth

WA AHof M= dFEHolHE JEUS &

FRS, Wi-Fi, Zigbee Internet
(Wireless Network) (Cable Network)
Worker : VI-PNS

Moving Vehicle : VI-CNS Control Data Standard Format
4

k4

VI-GNSS Field Server Control
Terminal E> System System
! o
Wireless Remote Wireless Network based on Open API
(Wireless Network) (Wireless Communication)
VONIA Voice Data VONIA Voice Data
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network architecture design between systems
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A
HA~R o R AFEm, AFPRe] g 9
AF RN TP Fod RRoR B F
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Content

* Ulsan — Pohang highway construction section No. 7 (Yang—Nam tunnel, Inclined shaft

section)
* Tunnel length: 860m

Test field name

* High resolution CCTV & 5.8GHz wireless modem is equipped with field pole: 1 EA
* Developed VI-GNSS terminal(for person & car): 2 EA

Utilizing the H/W + CCTV storage server(NVR): 1 EA
* Field server system: 1 EA
* Control system: 1 EA

* To track positions & monitoring states of person & cars: 1 Set
Developed S/W  *VI-GNSS data provides field server for relaying data & control information: 1 Set
* Control S/W for real—time location & field monitoring of persons & cars: 1 Set

FIGURE 4. Construction site of Yang—nam tunnel(a) and image of conducting field data
stability test(b)
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TABLE 4. Result of field data stability test
for each system

Transmission rate(%)

System 1st 2nd Ave.
VI-GNSS terminal 100 100 100
system

Field server system 97.10 98.40 97.8

Control system 99.98 99.91 99.9
AL E o]y MgA HAE A3, d7gA
A ARl A ok 98%2] HlojE] qgAle] &
BEE A0R $A5900, PAN 2B =
AW A A8 AR A9 100% EF &
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AR o]y g HAEL oFdEHYE %
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3 59}

TABLE 5. Result of sound data stability
test for each system

Transmission rate(% ) Notes
System (SP: start point,
fst2nd A eoond point )
VI-GNSS SP: terminal
terminal 100 100 100 EP: field server
system system
Field server SP: field server
99.80 99.00 99 system
system

EP: control system
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