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ABSTRACT

In modern society, location information can be used in a variety of ways, such as inferring products desired
by consumers in daily life, preventing collisions in tunnels and construction sites, and preventing the spread of
infectious diseases. Although GPS(global positioning system) is widely used as a method of obtaining location
information, there is a problem that it does not operate in shaded areas such as indoors and has a large error.
In addition, GPS information is unreliable because a user can intentionally manipulate it. Therefore, in this
paper, we propose and implement a monitoring system that measures location in an indoorfoutdoor integrated
environment with GPS and UWB(ultra-wide band) and prevents manipulation of location records using
blockchain. To verify the performance, the distance is measured in indoor and outdoor environments, GPS
errors are supplemented with UWB, and location information is monitored on the server computer and

converted to blockchain and stored.
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Table 2. Outdoor GPS distance measurement results
AZ7e]m] | GPS 34 7Z|[m] 22 $][m]
10 6.7 ~ 85 -33 ~ -15
5 42 ~ 53 -0.8 ~ 0.3
3 37 ~ 43 0.7 ~ 1.3
1.5 1.2 ~ 2.1 -0.3 ~ 0.6
1 12 ~ 3.8 02 ~ 28
0.3 1~45 0.7 ~ 42

E 3. A9 UWB Az &% A3}
Tab

able 3. Outdoor UWB distance measurement results

E 1. A A AS572|m] | UWB 54 72lm] | 2APE<]m]
Table 1. Laboratory equipment 10 97 ~ 102 03 ~ 02
5 47 ~ 5.1 -03 ~ 0.1
system | FTE | Gps | uws | smc | Sever
s Laptop 3 2.8 ~ 3.0 -02 ~0
Z ~ - ~
Model 3}dllo] EZ-0 ]1)(?(;11\4 :]]—E] i5-6300 15 13~ 15 02 -0
- 1 09 ~ 1.0 0.1 ~0
Name E3372 048 dev o4 HQ
0.3 02 ~03 0.1 ~0
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