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Feasibility Study of Structural Behavior Monitoring Using GPS and Accelerometer
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Abstract

In this study, problems of RTK (Real Time Kinematic) —GPS (Global Positioning System) and an accelerometer sensor
when applied to structures were experimentally identified through a comparison between results of the displacement
measurement using the RTK—GPS, the accelerometer, and LVDT (Linear variable differential transformer). Integrated
displacement was calculated by the improved RTK—GPS and accelerometer on the frequency of observation and
positioning accuracy. This integrated displacement was also compared with that of LVDT to check the validity of

application and feasibility.
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Case 3-4(Integration vs LVDT)

Integration

[

i
n

Displacement(mm)

w
I

&
o

[l
o

0 30 60 920 120
Time(sec)

Fig. 29 Displacement—Time graph of integrated data in Case3—4
4.2 GPSe}t 7HEEA| SEAIMe] Efgd A

A GPS9F 7155 Fddlele el LVDT dloleE
TR vustiEdl GPSeF REEA S§dolE7)
LVDTY HolHE 7I%o% H3E 73] LVDT &
Tofl Ades] Al Uitk 1A 2 e 1l
GPS9} 7H55=A] E3tlolE7F LVDT HlolHE 7Iee
2 W WIS Aol o= Are] IS 7 ol
EAE Dolr 7] 918k 72 Case 2 Hlo|HE-S Arj3}
skal, LVDT "lo|eE dehdelZ GPS - 7557 3
dlolefghe] A2 Fskiem, 250 LVDT dlojge] of
$F GPS - 7E55A s@dlolEl ] Hjeal, HAaeAt 1
231l P exs ALkt o] Fhe GPSeh 71
SHUCIEE A EUEE ARGl glojA elgst
A5 Wdeh= 7o w E8sigith

Casel—3, 2—3, 3—39] Ag|x GPS$} 755 &
3t LVDT dlolEls HA0xR= A2 Omm$iar, #Hof
QA= 13.47mm~33.57mm7H e it Hoj et
22.07mmSlth. AAAR] G s A7EE et
4.37mm~5.47mm%A 1 Case®ll 3t FS 5mmS
A eAF 2 s ASIAIEE Caseol] it 4]
S AR A Het QAFE0] 7.73%E 4ds] W
FA S wola 9t} o= GPSE 75 E3d|o]El 7}
dFAgo] ofele LVDTE thilste] 7328 AsS 5
e EUEE 3 9SS uEhdtk Table 294
Case 3—39] 74-¢- E&tlolE ] eap7t GPSHT} 28]
7Rt ol WLAloIelA AN diolElfte] 5
wjo] et

7} CasedzZ AREHE Accelerometer, GPS 181

(s

a e e

20 s=rzxsFCeXpE|Rss =27 X163 X33(2012. 5)

Table 1 Errors of Integrated data and LVDT(Casel-3, 2—3, 3—3)

Case 1-3 Case 2-3 Case 3-3 Average
Maximum
error 33.57 19.18 13.47 22.07
(mm)
Minimum
error 0.001 0.006 0.0002 0.0024
(mm)
Average
error 5.18 5.47 4.37 5.00
(mm)
Error rate
%) 13.3 6.9 3 7.73

Table 2 Measuring efficiency of Integrated data and LVDT (Case

1, 2, 3-3)
Case rror|  Accelerometer GPS Integrated data
1-3 3% 139 % 13.3 %
2-3 0.01 % 7.4 % 6.9 %
3-3 0.01 % 2.4 % 3%

Accelerometer ¢} GPS F3do|8E LVDTS} H]wste]
o] AXEe] HEE eakaR F71E Rkt Casel -3 4
Folli= exkgo] thE Caseell Blal =4 Ustth GPS 5%
H2]2] A= GPS Als 74l 873 9 AL Aol uh
2hA] 7hAZolt), & A3 Cased A3 AlZlo] tiEHE
A Aate] @ Aol o]Hgh GPS S4WS] el
7P/ 0% MRS A3lA el Zlow Fdr;

Accelerometer= LVDTRHE st =g Hol1
U= WhdHo| GPSe] ¢ A9l 7)o A vtk
Accelerometer 9} GPS F&do|E 2] ¢ GPSe] d=
71¢] FEFor @AEE] 71Eo] AetA YA Bt 2
2kgol] 7.73%eh= Zle Akshd 2lE/do] Qli= HlolE
2ol ghehe,

F3k Casel—4, 2—4, 3—4 APIX %= GPS9} 7=
A &7 LVDT HlolE]e] HAexk= A< OmmSly,
Hol el 19.81mm~33.36mm7HARA 1 Bt Hole
= 25.98mmSith. ARk © 2 RTK-GPS2] 7]A14]<]1
LA} 2~5em7}t QI A ke Adds] W 4
2 HQIth HF AR 5.04mm~8.24mmE 3 6.27mm
2 Ut Casel—3, 2-3, 3—39 GPS$} 755 &
Yoy Brh= FH oAt 2w A UskARE H 94
A A FHAQ] AL s-S ASels Fst
#rolgka dhakEick

Casel—4, 2—4, 3—4944% 2z} Case®z AMH



Table 3 Errors of Integrated data and LVDT(Casel—4, 2—4, 3—4)

Case 1-4 Case 2—4 Case 3—4 Average
Maximum
error 33.36 19.81 24.67 25.98
(mm)
Minimum
error 0.003 0.002 0.0002 0.0017
(mm)
Average
error 8.24 5.55 5.04 6.27
(mm)
Error rate
@) 26 6.1 3.7 11.93

Table 4 Measuring efficiency of Integrated data and LVDT (Case

1, 2, 3—4)
Case rror | Accelerometer GPS Integrated data
1-4 0.8 % 26.5 % 26 %
2—4 0.1 % 5.8 % 6.1 %
3—4 0.08 % 6.9 % 3.7 %
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