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Abstract When the disaster like earthquake in urban area occur, due to the collapse accidents for subway, tunnel
space with buildings or underground area, enormous property and human damage are happened. Specially, since it
is difficult to identify survived status of humans within collapsed debris and accurately buried locations of the humans,
inputs of considerable time and manpower for rescuing them are required. Besides, secondary damage can be occurred
by additional collapses. The aim of this study is to propose a stochastic location positioning method that enables to
provide aid information by determining locations of mobile devices for buried persons in 2-D plane using wireless
communication technologies. This study selected a detection method for buried persons based on Wi-Fi signal, and
identified characteristics of signal strengths by distance unit. Using these methods, a stochastic location detection
model in 2-D plane was built. It is expected that this technology will be utilized as a core technology that can protects
safety and human life of the public by providing data for rescuing quickly buried persons in cases of national disasters
for future.
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Table 1. Comparison and Analysis of Indoor Positioning Techniques

Type

Wi-Fi

Bluetooth

UWB

LED

Ultrasound

Infrared

Accuracy

2~3m

1~2m

<15 cm

> 10 m

<10 cm

<10 cm

Positioning
Method

Triangulation,
Fingerprinting

Fingerprinting,
Triangulation,
Proximity

Triangulation
(TDOA / AOA)

Proximity

Triangulation

Proximity,
Triangulation

Strengths

- The most widely used
- Location positioning using the installed AP and Wi-Fi

receiver of mobile devices (No additional expenses)

- Using basic bluetooth modules embedded into mobile

devices

- Low cost H/W infra (Using low power BLE tag)

- High location accuracy using Impulse
- Good permeability to the walls
- Strong environment to Multipath

- Development with slightly changing existing infra (LED

replacement etc.)

- Unnecessary external power supply
- Commercial solutions exist (Byte Light)

- Accurate location positioning
- Many commercial system exist (cricket)
- Suitable for room identification (Low wall permeability)

- Possibile to determine accurate locations ~with

securement of LOS (Line of Sight)

- Many commercial system exist (Active Badge)

Weakness

- Demands of advance information of indoor location
positioning infra by each building (radio map, indoor
map etc.)

- Direct installation of AP module by each solution

- Needs of infra establishment by each building
(Installation of tag or beacon and building of these
location information)

- Location positioning coverage is narrow since UWB is
used with short distance communications with about 10 m

- Due to conflicts to the other devices, electrical power
restrictions are required.

- Needs of infra construction for indoor location
positioning

- Identification by cameras (Not recognized in the bags or
pockets)
- Needs of infra construction cost

- Conflict occurrence according to the transmitter
arrangements

- Error occurrence due to signal losss according to the
status of door switches

- Needs of infra construction for indoor location
positioning

- Impossible wall penetration

- Shore recognition distance

- Performance degradation within sunlight
- Needs of infra construction
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Fig. 4. Total inspection result and node deployment
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