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ABSTRACT

In the meantime, there has been a great deal of interest in the technology and products related to GPS
shoes that looks up and tracks the location of the person wearing the shoes by mounting a GPS receiver and
a communication module. Reflecting this interest, a GPS shoe subscriber location management system has been
developed that works with a small location information transmitter for GPS shoes to look up and track the
user’s location in real time.

The purpose of this paper is to evaluate the performance of the developed location transmitter. Performance
test includes such as minimum transmission period check test, transmitter operation check test at maximum
load, position deviation check test according to transmitter insertion condition, position deviation check test at
same place, position accuracy check test, battery consumption current and duration check test, and the results

were analyzed.
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Table 1. Hardware Specifications of the wearable
transmitter.

Classification Specifications

Network SKT 3G (WCDMA 2.1GHz)

GNSS GPS & GLONASS

Antenna WCDMA 2.1GHz & GPS 1.5GHz
Antenna

USIM Nano USIM

Button Power On/Off

MCU Powerful ARM® Cortex®-M3

Sensor 3-Axes ACC Sensor

Battery 3.7V Li-Polymer Battery
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Fig. 1. PCB board of a location information transmitter
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Fig. 2. Location check process on server.
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Table 3. Performance test items.

Test Items Details

Check minimum 3, 4, 5, and 10 seconds
transmission period | respectively

Transmitter operation| Transmitter operation at

at maximum load maximum load

Classification Specifications

Operating System TI-RTOS

IDE CCS 6.1.0

SDK cc26xx 2.01.00.44423

RTOS tirtos_cc13xx_cc26xx

Compiler TI v5.2.7

Language C

22 {x[2E| M
A ] Auellre] $1214
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Check position
deviation according

Insert into the midsole

to transmitter

insertion condition Expose to the outside

Comparison of positional

Check position deviations on the same 2D plane

deviation at same

place Comparison of positional deviations

due to changes in height

Flat on campus

Check positioning Mountain entrance uphill

accuracy Mountain road

Alleyway

Receive GPS Information

Battery current Send SMS

consumption
Send Location information

Sleep state

Check battery

. Send every minute
duration

Send every 10 minutes
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Table 4. Location information loss rate according to the
change of transmission period.

Period| 3 4 5 10
Items (unit) sec | sec | sec | sec

Server connection (times) 80 80 80 80

Location information not

received (times) 17 13 0 0

Loss rate of location

information (%) 21 16 0 0
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Fig. 3. Information stored on the location server.
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Fig. 4. Test for Checking Position Deviation. (a) when
inserted into the midsole, (b) when exposed to the outside,
(c) Position deviation measurement result.
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Table 5. Latitude and longitude measurement results at
Om above ground.
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Table 6. Latitude and longitude measurement results at 1
m above ground.

Y L W ool 64 54171
= k= Ax k=S A% £} (m) [} (m)

1 |35.120737 129.103309 |35.1207|129.1031| 12.32 15.05

35.121132129.103272 |35.1211{129.1034| 24.30 | 25.59
35.121388 | 129.103414 |35.1213(129.1034|  4.89 5.13
35.120470 129.103621 |35.1206|129.1036| 26.05 37.88
35.215974 | 129.106605 [35.2160(129.1067| 21.48 14.10

A || B W

35.215915 129.106924 |35.2159(129.1069| 12.13 13.24
16.86 18.50

Average Error

X 59 X 62 53l A AE AvEA olo|E
6+ A4 OmellA] 2.52m~17.81m, A&} 1mellA]
4.89m~26.05m ©]313, flofelE A7) A4 0m
o4 5.13m~14.1m, A4 1moll4] 5.13m~37.88m ©]
glent 3, 59 6¥ellAd = XAF 0ome} A|AF 1me] 914
L2} sl

o}% gotsl uRl otelE FA17]5} ofo]E 647k
\

2] =o| Wslel| u}E A<l $1FHX= A4 Omel|
2] 1.03m, A4} ImolA] 1.64m=E 2 Z}o]7} $le= A

o5 Vel

= sl Al
2 912 AL sl Aol st $41]

2 el 2 9149} ool E 6+F Eal ZHT 4

A% FEUE B 4T At vlase] 93

Ag Ao e X2 A4S 471 AluES
CorgThataL Awios W, Akl 2, Ak A} 257
:ll‘fs}j—a o]x‘j L =47E A7l 8~10m, FA7 &=
3 Amke Abej], olo]E

;LaJ_ H;];di x—]/\
HZ HefzE Sl i% 33 mbE A4 3 T
& & AdEslar, ofo]E 6+ellA
2 gt dofe]E FAl7]e ool E 6+E ©
T 471 Alde|e® 9125 4% 9
A= S1AFH L Bl A o 2k

rlr
i
it}
o,
o
o
lﬂ

rlr
=

ol

@ 94 7 37 3

Hel m)
%0

50 ~=010|Z 6+
~8-30i2E 417

0+ AxnE
1234567 891011121314151617181920212223242526 2728293031 233 343536 373890 412283

®) #1424 wlaL st

a7 7. A ] A 1A AUE AE
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location error measurement environment, (b) location error
comparison result.
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Table 8. Battery duration according to location
information transmission period with server.
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