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(Development of Falling—sensing Terminals and a System
with Relay Function)

Zoe

(Duk-Sung Jang)

Abstract :

Several falling—-sensing terminals have been developed which are able to detect the

fall/upset accident of the elderly and transmit the collapsing signals to the administrative server

via RF communication using 400MHz bandwidth. Supposing there might be no communication

problem within a sanatorium, just single terminal without relay function had been made as a

prototype

in the first stage of development.

However some communication problems have

discovered at the coner of the floor apart from the other floor diagonally in the same building.

Same kind of problems have been happened in the area behind a steel fence or a car. To solve

these kinds of communication problems, we have developed several terminals and added up relay

function to them. In this paper we represented that the success ratio of the communication has

been improved by using relay function among several terminals.

Keywords : Falling-sensing Terminals, RF communication, Transmission problem, Broadcasts
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Fig. 1 Configuration of Collapse-Sensing Phone
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Fig. 2 A Blueprint of Collapse-Sensing Phone
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(Vo USART_Trervsmiknsigned i)
{ while{ UCSRIA & (1¢(UDREN) } voud LSART Recewe(vod)
UDRY =t/ Transmit o Server { whie( UCSRIA & 080)} // unfi stop to receive
1 UCSHIA = 06
5 R ne=LDRY; // temporary store to rx
SRR ‘ o= tan) /frstdta
{ while XUCSRIA & B0 ) // untl stop to recefve i
UCSRIA|= 08
reum UDRT
1 ;
eise iifleg= 1) /] second data
intmain(void) { {
USAFT jnivod}
whig(1){
dalh = USART Receied 1 ’
=001 drilog=2) tid i
' {
I
check = check + (unsigned in)data / 4 | '
USART Transmi baa 1
USART Trensmildeia;
USART Trensmilchecks int main{void)
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Fig. 4 Sending and Receiving Program
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Table 1. Success Rate in a Building

Position Sucoesses
of Direction i Rate
Terminals / Trials
(%)
right below server 8/10 80
Under— -
ground diagonally below /10 0
server
Ist right below server 9/10 90
Floor diagonally below /10 0
server
right below server 9/10 90
2nd -
Floor diagonally below /10 0
server
in front of server 10/10 100
3rd
Floor same floor of 10/10 100
server
right upper
9/10 90
4th of server
Fl diagonally upper
oor g Yy upp 0/10 0
of server
right below server
5th , ,
(terminals are in a 0/10 0
Floor
closed room)
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Table 2. Success Rate out in the Fields

Dist- Sucoess
Topog X Successes
o ance Using Relays /Tl Rate
-raphy s
(ﬂ) (%)
high 170 no relay 9/10 90
level
. using relay
differ- 1 910 | (every 100m 4/10 40
ences interval)
no relay
100 (interrupted 1/10 10
nomal by a car)
level no relay
. 100 (none of 10/10 100
differ- cars)
ences no relay
185 (none of 9/10 90
cars)
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Fig. 5 Location of Server and Terminals
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(4) broadcast_mode”} &%l Ho|HxWES ztil

get_adc_proc() &+ A=

(5) TX_EVENT_CREATE(OZ #¥ FTAR=S 2l
Z(broad-cast_mode)¥d S UYEME AE]HR
(broadcast_mode_="¢, broadcast_mode_"A])
A2

6) TA w7z FeARe el whdv)e
Serial Number, ID A&

(1) FA 7] <] get_adc_proc()9] e

TX_EVENT_CREATEOZH-¥ wg gir]e
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get_adc_procQ9l o3& Fztdd. 243 HES &
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void TX_EVENT_CREATE(tx_report event,
BOOL DEALY_TIME, BOOL ACK_NoACK)2]
event IEHE] ghdl AFE HARZ switchO7F &
=

void tx_send_event(void)
{
if(5A 7bs el = true) // status from

//get_adc_proc()

HRASRE FFUAEARE G470

SEND COUNTH+ +;
Guest ©27]9] Serial Number, ID HA}
switch(event) // event from get_adc_proc()

{

switch(event) W49 &2 th51} #Zr)

switch(event)
{ // event kel @& 7t 43} case A&
case 7] event :
strcat($4l ©@7] dlolgZl, "tj7]")
w2] A = gy R
event &%

case 4 event :
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streat($4l ©27] vlolE W, "gg")
w] AEH = 1S BRE;

event &%,

case broadcast_mode_“%} event :

streat($4l ©27] vlolg W, "Yg")
@] AH = A BEg

event &%,

event kol wWEk AEE Fg G@Ev]e
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switch(dlo] ¥ Z3)
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case Y4 ¢
AW 7]%; LED &%;
SEND_COUNT = 0;
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AW 715; LED &%;
SEND_COUNT = 0;
case NULL :
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}
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Table 3. By Using 1 Relay between 2 Floors
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Table 6. In Case of an Obstacle such as a Car

Direc- Suce

i 10 Trials -ess

tion Rate
HOR

-> Ol x| O] O] Ol 2] O] O] O] O] 80%
VER

VER
-> Ol O] O] a| &a| o] O] O O] O 7%
HOR

Succ
Loca- X
i 10 Trials -ess
lon Rate
Obstacle

(ex. O] O] O] Ol O] x| O O] O| O] 9%
Car)

Before Using After Using
Using Relay Relay

Relay
10% 90%

Before Using After Using
Using Relay Relay
Relay
o 0% 80%

4. 250 WG TAY] 2HE AHER B

Table 4. By Using 2 Relays among 3 Floors

q Succ
Direc- .

" 10 Trials -ess

fon Rate
HOR
-> HOR

. Ol O] 2] O] O] O] O] O] O] O 9%
(or VER
-> VER)
no Relay 1 Relay 2 Relays

Using

Relay

0% 40% 90%

® 5. AQe] Fol A7t e AQAdA TATE
AREE A9-(FA1719F 100m Abelell A 7] =
Table 5. In Case of Outdoor with High Level

Differences(every 100m interval)

Succ
Loca- .
" 10 Trials -ess
ton Rate
Out-
O| O] O] O] o] O] O| 2| O] O| 80%
door
Before Using After Using
Using Relay Relay
Relay
40% 80%
V é =
- —

g A 2 A% Asdge A 91 3
£, 9w AuA, g 33 59 JRE RF A
o AWk RF FAE 2AAE WA, 453

s =

E 7. AN AHE AFo T AeE vl

Table 7. A Comparison of Success Rate before
and after Using Broadcasters

Success Rate
Loca-
e Before Using After Using
Relay Relay
between
0% 80%
2 Floors
among 90%
0% .
3 Floors (Using 2 Relays)
Outdoor 40% 80%
Obstacle
10% 90%
(ex. Car)
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