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A Study on Fall Prevention System in Patient Bed

Youngseok Cho*

Abstract

In this paper, we investigate the patient fall prevention system to prevent the patient from falling
out of the bed unintentionally on the bed of the bed. Patients stay in bed for many hours of

hospitalization. During the hospitalization period, patients have low controllability of the body, as

compared with normal persons, and fall due to intentional movements, resulting in a fall of the

patient, can be a fatal threat to the patient. Therefore, an efficient fall prevention system is required.

In this paper, the distance map to the patient is generated by the distance measuring sensor on the

bed of the patient, and the risk is determined by estimating the position of the patient based on the

distance map. As a result, when the distance map of the dangerous area is 150 mm or more, it is

determined to be dangerous, and good results are obtained.
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Fig. 1. Structure of fall prevention system using loadcell
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Fig. 2. Common forms and sizes of hospital beds
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Fig. 3. Configuration of Patient’s chest height
measurement(side view).

Fig. 4. A Scan area of fall prevention system.
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Fig. 7. Distance Sensing Module.

int ij;

float distance;
long duration;
i=0

digitalWrite(Triger[i], LOW);
delayMicroseconds (2);
digitalWrite(Triger[i], HIGH);
delayMicroseconds(10);
digitalWrite(Triger[i], LOW);
duration = pulseln(Echoli], HIGH);
distance = duration / 29.0 / 2.0;
i=9

ovingV C[4]>MovingTH[4
[I(MovingVC[0]>MovingTH
[on 2

digitalWrite
(WarmOut, HIGH);

digitalWrite
(WarmOut, LOW);

MAP[O][i]= distance;

delay(1000); distance=0.0;

i=0

digitalRead
SetPin)==LOW 2

Fig. 8. Flowchart of Fall Prevention System.
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Table 1. The result of the distance measurement of empty
the bed.
o 21|
== A, A, A, A, A,
T_, 1,027 1,016 1,005 1,009 1,009
T, 4 1,011 1,052 993 1,006 1,005
T _, 1,006 1,038 988 1,005 1,001
T _, 1,007 1,034 993 1,006 1,006
T, 1,010 1,039 996 1,005 1,009
Ty 1,012.20 | 1,035.80 995.00 | 1,006.20 | 1,006.00
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Table 2. Measured value when patient is area A;.

ey 2|

o Al A2 AZ{ A4 A5
T _, 997 896 753 909 959
T 996 920 753 883 933
T _, 954 887 768 853 946
T 975 906 720 875 936
T, 972 904 740 873 948
goat 978.80 902.60 | 746.80 | 878.60 944.40
Hel o 33.4 132.4 248.2 127.4 61.6
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Table 3. Measured value when patient is area A,.

ey 2|

- Al A2 A:i A4 A5

T _, 774 796 905 934 984
T _, 761 852 870 939 975
T, 778 828 836 951 971
T, 770 829 862 936 978

T, 762 839 864 938 977
Hoa 769.0 828.8 867.4 939.6 977.0
el o 243.2 207 127.6 66.6 29

Table 4. Measured value when patient is area A;.

. B

T Al A2 A:i A4 A5

T, _, 997 959 909 896 753
T, _, 996 933 883 920 753
T _, 954 946 853 887 768
T,_, 975 936 875 906 720
T, 972 948 873 904 740
Boit 978.80 | 944.40 | 878.60 | 902.60 | 746.80
Azl M 33.4 61.6 1274 | 132.4 | 248.2
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Table 5. Measured values when there are patients whose
body shape is different in area AS3.

= 1;174 I;zfii 1;172 I;zfl I;l“ g
A, | 1266 | 1257 | 1249 | 1253 | 1249 |1,254.80
A, | 728 1550 727 15656 | 1563 |1,224.80
1778(;2’ Ay | 690 691 680 679 691 686.20
A, | 976 967 977 965 977 | 972.40
Ag | 1262 | 1244 | 1270 | 1258 | 1266 |1,260.00
A | 1261 | 1239 | 1239 | 1256 | 1239 |1,246.80
A, | 737 724 726 727 725 727.80
1&'&2’ A, | 673 625 670 659 662 | 657.80
A, | 984 935 961 946 949 | 955.00
Ag | 1295 | 1252 | 1248 | 1239 | 1235 |1,253.80
A, | 1291 | 1194 | 1211 | 1177 | 1191 |1,212.80
A, | 725 712 727 715 722 720.20
1&?2’ A, | 696 666 663 662 672 | 671.80
A | 933 936 933 922 935 | 931.80
A; | 1235 | 1270 | 1287 | 1231 | 1287 |1,262.00
3 591M Aol uhzh szo] W3h= oF 30mm FEE S4H

dom, AFHstaris & g ed et g Aow AL
A=



A Study on Fall Prevention System in Patient Bed

105

=3+ W@ BEBA A 1Ed sEW 25Esl SoEel  75ES oSESl o9Eel  AOR:

362 18271 1648 142 1505 | 1595 1705 1805 1915 211 2295 280

142~164 165~187 185~210 211-233 234~286

Fig. 9. Korean Body size of chest Thickness.
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g. 10. Korean body size of wall body thickness.
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Table 6. A testing data of the proposed system.
2%l
o
o Al A2 AZS A4 A5
T, | 1033 | 1089 | 1088 | 1081 | 1088
T _,| 1os1 | 1081 | 1078 | 1072 | 1100
empty | T,_, | 1069 | 1081 | 1081 | 1068 | 1092
bad | 7 | 1086 | 1081 1105 | 1063 | 1118
T, | 1063 | 1094 | 1127 | 1072 | 1108
Ha | 1,054.4 | 1,085.2 | 1,005.8 | 1,071.2 | 1,101.2
T _,| 858 864 954 1097 | 1147
th
e I T_,| es3 864 950 | 1089 | 1143
case of
patient | T, _, | 861 854 949 1019 1105
isin o | g7 863 962 967 1156
area
Al T, 864 871 959 961 1116
JERY | 193.8 | 222 141 446 | —32.2
T._,| 1075 1026 973 883 873
th
© T _,| 1079 | 1087 | o78 879 878
case of :
patient | T,_, | 1092 1009 991 884 881
isin |71 1001 1083 973 884 878
area
AS T, | 1074 1093 978 887 869
Ry | —27.8 | 256 | 117.2 | 187.8 | 225.4
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Fig. 11. Alarm(left: caller,

Right: Display unit)

V. Conclusions
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