Design and Implementation of Robot-Based
Alarm System of Emergency Situation Due to Falling of The Eldely

ChulHo Park* - DongHa Lim* - Nam Ho Kim** - YunSeop Yu***

EEolAE =0 Wl o3 A F S BYEY 5] A4S 2
3.2 FPGA Board(Field Programmable Gate Array) 2 o] &3 = 3
o} =919 S-S A ] Sl al ThEell A emE

g Azl A AFeh BeAe AEH G4 7R 4% RS Ao 2
1190 A5 ghr} AA ==vhg ARG Yok 7HA] Al 22El ol A] 98, A
Specificity 7} 574 ¥t 100% S A& 2P A& G 7R Al =HF o] 5 F FhHleh(E o] A &ae
TS A A3S F8) 100% 712 sH3lh

ol of I
e o

e}

ABSTRACT

In this paper, we introduce a quadruped robot-based alarm system for monitoring the emergency situation due to falling in the elderly.
Quadruped robot includes the FPGA Board(Field Programmable Gate Array) applying a red-color tracking algorithm. To detect a falling of the
elderly, a sensor node is worn on chest and accelerations and angular velocities measured by the sensor node are transferred to quadruped
robot, and then the emergency signal is transmitted to manager if a fall is detected. Manager controls the robot and then he judges the situation
by monitoring the real-time images transmitted from the robot. If emergency situation is decided by the manager, he calls 119. When the fall
detection system using only sensor nodes is used, sensitivity of 100% and specificity of 98.98% were measured. Using the combination of the
fall detection system and portable camera (robot), the emergency situation was detected to 100 %.
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Algorithm

1. if SUM 4. > 259

then

2. it MEAN 4,410 > 60°

(among 70 samples after satisfying the condition in
Line)

then

3. return Fall Detection

else

4. return No Fall Detection
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Fig. 7 Algorithm of fall detection system
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