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Investigating Application of force sensing resistor FSR400
for occlusal force measuring analysis system

HAVASE YASUHIRO”, HAYASE TOMOYOSHI”, NAGANAWA KOSUKE”,
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Purpose: The elderly who are approved for the Certification of Long—Term Care and Needed Support
have high tendencies of oral frailty. Considering these individuals who have been staying at either a long
term care facility or receiving in home nursing services, it is necessary to provide a method for the bedside
dragnosis of oral frailty.

Thus, we investigated the feasibility of the application of a force sensing resistor FSR400 that is com-
pact and affordable for use in an occlusal force analysis system.

Methods: The measuring terminal used for this system is INTERLINK ELECRONICS INC’s force
sensing resistor FSR400. The USB interface used is ARDUINO SRL’s ARDUINO UNO R3. The system
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control and output display terminal used i1s HP INC’s ProBook 4525. To prevent damage to the measuring
terminal, it was insulated with a 0.18mm latex film as a shock absorbent, 0.5mm washer as a stopper and

stainless steel plates as an outer layer. The program written in the Arduino program language controls the

system and data analysis, and provides a user interface to the data. The data was collected and recorded by
applying a load to the measuring terminal which was increased from 10N to 100N by 10N increments, for

a total of five iterations.

Results: As the load to the measuring terminal was increased, electrical resistance of the sensor

decreased, which indicated a high negative correlation of (r=-0.83) between the weight increase and the

electrical resistance. Therefore, a logarithmic approximation formula (y=-0.54Inx+4.84) was calculated to

convert it into an applied load i1n Newtons.

Conclusions: The application of the force sensing resistor FSR400 for an occlusal force measuring
analysis system was confirmed feasible. Additionally, the system control program can also be installed to

flash memory, which enables manufacturing of a hand held device that is capable to measure and analyze

occlusal force.

Key words : Oral frailty, Measure occlusal force, Force sensing resistor
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2 The exploded view of the measuring terminal
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3 The circuit diagram
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4 The occlusal force measuring analysis system
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tidefine LP 13

#tdefine SENSORPIN 0

void setup() {

pinMode (LP, OUTPUT) :
Serial. begin(9600) :
)

void loop() {

delay (1000) ;

int IP;

int NN;

NN =1;

while (NN) {

IP =Serial.read().

if(IP 1==1){

switch(IP) {

case 's':

Serial.print(“Start¥n”) .

digitalWrite(LP, HIGH) ;

NN =0:

break:

case ‘€' !

Serial.print ("End¥n”) ;

digitalWrite(LP, LOW);

NN =0:

B 2 — DA TTRE R EA OIS ] RETE OGS

delay (1000)
exit(0):
break:
)
]
}
int Val =analogRead (SENSORPIN) :
double V =Val#5.0/1024;
double R =-0.1:
if (0. 005<(5.0-V)) {
R =10%1000+V/ (5. 0-V) ;
]
if(0>R) {
Serial.print ("Infinity¥n™).
}
else|
Serial.print(R):
]
Serial. print (" [ohm]¥n") :
delay (1000) :
}

5 The system control program
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6 The output display (serial port monitor of notebook computer)
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7 The variable loading apparatus (front view)
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8 The variable loading apparatus (upper view)
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#1 The data to apply a load from 10N to 100N for five iterations.
10N ~ 100N % T 5 [l#: ) o& L AMINEIC & 0 flE S 7z 3RbtE

[EFEHE | 1EE 2m B Elf= 4EE 5HEE
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50N 2929 2104 2263 2367 768
G0N P736 2090 2234 133 610
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90N 1317 1646 1824 1935 1770
100N 1004 1343 1730 1907 1450 0
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9 The raw data distribution and the logarithmic approximation formula graph
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