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P —TCoOmERME BT LERNHDLEEZS
ND, Flo, BIZEEAE T 55610, RIS FITEE
T 50, FERIEFITILAE T 57 THRANGE /) 75 5
IROATREME S HD AN, A BT —2 T, FlEF
LHFNEFMTHERETRD R -T, FiE
ThiVL, EAELLORIZIEEL TH K&ERZE
TFRDIRNEE X HID, T DIEE
—Z & T HEE IR A DR H B3 H 72 > TLD
23, A EO#E BTlE, wit motion 2 FHL7ZERIC,
Fall index(n=5)CF-#J LB L7=5E . HEAITH)
@ running 2% 40000 THY, EEIEHED L) E
#iPH TR 40000~57000 Th-o7-7-, B IX
45000 FREEICRRET HDIENHH LB R BT,
Misstep OEEIZEEIL TIL, Fall index DfEHME
SHAEMNIZH DD, ZIuE, DFET W THREIL
TWRWEWETHY | Bk o B EZ T E-
THRERPEITIENEE 2 DT,

SN BE Y — AR L i R R = 7T
TN —IZEo T, BN FRE ThDHE
EZz bbb,

FRFFE3#R %4720
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BE3HR

Burwinkel, J.R.; Xu, Buye; et al. Preliminary
Examination of the Accuracy of a Fall Detection
Device Embedded into Hearing Instruments:
Journal of the American Academy of Audiology.
2020, 31(6),393-403. doi:10.3766/jaaa.19056
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(PR R

wEBRE—B
#EERFE No esll] A H 5 cm {KEE kg FlEF
KRO1 B 23 175 75 R
KR02 L8 25 162 50 R
KRO3 5 23 182 71 R
KRO04 5 22 162 62 R
KROS5 5 22 176 74 R
KRO6 58 22 153 42 R
KRO7 % 23 152 52 R
KRO8 58 55 164 60.5 R
KR09 5 22 173 74 R
KR10 % 26 157 54 R
KR11 % 23 155 48 R
KR12 5 20 180 61 L
KR13 58 22 165 62 R
KR 14 58 47 153 47 R
KR15 5 22 165 60 R
KR16 5 27 175 72 R
KR17 % 24 157 54 R
KR18 LS 21 164 60 R
KR19 58 26 156 54 R
KR20 L8 22 160 58 R
KR21 % 21 159 58 R
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(RN FF2]
(A E 5 —]

1 Slip forward

2  Slip backward

3 [Trip

4 |Incorrect weight transfers due to a misstep

5 Incorrect weight transfer while rising from sitting

6 [Incorrect weight transfer while descending from standing

7  Hit or bumped

8 Loss of consciousness/collapse

[EA R EIHEE) 5 —]

1  Normal Walking

2 Standing Quietly

3 |Descending from standing to lying on the ground

4 Descending from standing to sitting on a chair

5 Rising from sitting to standing

6 Picking an object up from the ground

7 Ascending stairs/Descending atairs

8 Running
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[BIREE3]

IE s —

4 R
Wit Motion

- J

4 ™
MitsufujiO3

- Y,

B A — DY L EROBET-
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[BITREEL 4]
SN Y — DT — 4

KRO01_Mitsufujio3 7 (F|&F)

KRO1-right-all

Slip_fwd Slip_back Trip
01 01 ?“MF 01
11:12:30 11:12:43  11:13:50 11:14:14  11:15:18 11:15:32
Misstep From_sit From_stand
04 0+ 04 ——4‘;
11:16:38 11:16:51  11:18:08 11:18:19 11:23:17 11:23:31
Bump Collapse Walking
0 04 0 { ==—cevootwotopttt—=—
—p————
11:24:47 11:25:06  11:26:08 11:26:21  11:28:19 11:28:43
Standing Lying Sit_chair
0- qF== 0 E—F 0- =:,_c-—
11:29:37 11:29:55  11:31:27 11:31:40  11:32:48 11:33:02
Rising Picking Ascending
01 %E - o— 0 { =R —
11:33:56 11:34:08  11:35:22 11:35:36  11:36:38 11:37:08
Descending Running
— X
— y
p— o =
11:37:58 11:38:28  11:39:36 11:39:57
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KRO1_Mitsufujio3 7= GER|EF)

KRO1-left-all
Slip_fwd

0 4

11:12:30 11:12:43
Misstep

0 -l

11:16:38 11:16:51

Bump

0 p

11:24:47 11:25:06
Standing

o —p—2

11:29:37 11:29:55

Rising

o-—%

11:33:56 11:34:08

Descending

| sl

11:37:58

11:38:28

Slip_back

#

11:13:59
From_sit

11:1'4:

#

11:18:08
Collapse

1

11:26:08
Lying

11:26:

o] ———

11:31:27 11:31:
Picking

0+ %

11:35:22 11:35:
Running

11:39:36

-24 -

11:39:

14

11:18:19

21

40

36

Trip
o p
11:15:18 11:15:32
From_stand
o -
11:23:17 11:23:31
Walking

0| a—

11:28:19 11:28:43

Sit_chair

e S—

11:32:48 11:33:02

Ascending

o | St

11:36:38 11:37:08

———" .

——"/

57



KRO1_WitMotion Z=Hi GEF|XF)

KRO1_wit_arm

Slip_fwd Slip_back Trip
0 =a4= o —— 0
11:12:30 11:12:43  11:13:59 11:14:14  11:15:18 11:15:32
Misstep From_sit From_stand
0- # 0+ E# 0- 5%
11:16:38 11:16:51  11:18:08 11:18:19  11:23:17 11:23:31
Bump Collapse Walking
0| 04 ﬁ*; [ | e
11:24:48 11:25:06  11:26:08 11:26:21  11:28:19 11:28:43
Standing Lying Sit_chair
e 0 { e )
11:29:37 11:29:57  11:31:28 11:31:40  11:32:48 11:33:00
Rising Picking Ascending
0- :z_—_ 0 T — R __
11:33:56 11:34:08  11:35:22 11:35:3¢  11:36:38 11:37:08
Descending Running

— X

— y
0 { =cheslomeialec— o =Jmpr—
11:37:58 11:38:28  11:39:36 11:39:57
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KRO01_WitMotion

KRO1_wit_chest

Slip_fwd
04 *
11:12:30 11:12:43
Misstep

e

11:16:38
Bump

11:16:51

N PR -

11:24:48
Standing

11:25:06

11:29:37
Rising

11:29:57

o-——r—

11:33:56
Descending

11:34:08

0.—-—--|l-—

11:37:58

11:38:28

Slip_back

.}

11:13:50 11:14:14

From_sit

]

11:18:08 11:18:19

Collapse

|

11:26:08 11:26:21
Lying

0 . +

11:31:28 11:31:40
Picking

0 4 *

11:35:22 11:35:34
Running

0 4 *

11:39:36 11:39:57
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Trip

11:15:18 11:15:32

From_stand

o

11:23:17

11:23:31
Walking

i S S ——

11:28:19 11:28:43

Sit_chair

11:32:48 11:33:00

Ascending

N —

11:36:38

11:37:08

_x

=Y




KRO1_WitMotion 7Z&

KRO1_wit_leg
Slip_fwd

4

11:12:30 11:12:43

Misstep

|

11:16:38 11:16:51
Bump
o p
11:24:48 11:25:06
Standing

o
N

11:29:37 11:29:57

Rising

{L

11:33:56 11:34:08

Descending

|

11:37:58 11:38:28

Slip_back

o-—lnﬁpf—

11:13:50

11:14:14
From_sit

g

11:18:08

11:18:19
Collapse

o'_*'f_

11:26:08

11:26:21
Lying

e

11:31:28

11:31:40
Picking

11:35:22 11:35:34

Running

e

11:39:36 11:39:57

-27 -

Trip

11:15:18 11:15:32

From_stand

o-*

11:23:17 11:23:31
Walking

o p

11:28:19 11:28:43
Sit_chair

11:32:48 11:33:00

Ascending

o| bt

11:36:38

11:37:08

—




[BEREES]
SMV, Fall Index|ZLAHRE

KRO1_WitMotion (1, Slip_forward) X4'571& L5 Arm(ZBi), Chest(f), Leg(X£R)

Arm (ZEBi) Signal Magnitude Vector Fall Index Fall Index
15 A
10 A 20 -
10 A 10 -
¥ v | 10 T
0 A 5
T T T T 0 h T = T 0 L T = T
11:12:30 11:12:43 11:12:30 11:12:43 11:12:30 11:12:43 11:12:30 11:12:43
Chest (i) Signal Magnitude Vector Fall Index Fall Index
15 A 15 A
0- 10 10 10 -
5 1 5 4 5 4
_10 p
T T O L T T 0 L T T 0 L T T
11:12:30 11:12:43 11:12:30 11:12:43 11:12:30 11:12:43 11:12:30 11:12:43
Leg (ER) Signal Magnitude Vector Fall Index Fall Index
15 4 15 4
01 101 10 A 10
5 1 5 4 5 -
_10 m
T T 0 L T T 0 1 T T O L T T
11:12:30 11:12:43 11:12:30 11:12:43 11:12:30 11:12:43 11:12:30 11:12:43
KRO01_WitMotion (2, Slip_backward)
Arm (ZEB) Signal Magnitude Vector Fall Index Fall Index
4 4
4 - 41
2 4
2 4
0 3- 21
-2 1 |
2 T T 2 T T 0 L T l . T 0 L T — T
11:13:59 11:14:14 11:13:59 11:14:14 11:13:59 11:14:14 11:13:59 11:14:14
Chest () Signal Magnitude Vector Fall Index Fall Index
. 20 J
5 10 1 20 -
0 -
- 10 1 _
_5 5 10
~109, . 0, : 0+ : 0+ :
11:13:59 11:14:14 11:13:59 11:14:14 11:13:59 11:14:14 11:13:59 11:14:14
Leg (ER&) Signal Magnitude Vector Fall Index 1o Fall Index
7.5 1 6
5 -
5.0 - 4 5 ]
0- 2.5 - 2 -
T T T T 0 L T T 0 h T T
11:13:59 11:14:14  11:13:59 11:14:14 11:13:59 11:14:14  11:13:59 11:14:14
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KR01_WitMotion (3, Trip)

Arm (ZEpi) Signal Magnitude Vector Fall Index Fall Index
15 20 201
0 1 10 -
10 A 10 -
-10 - >
T T 0 L T T 0 L T = T 0 L T T
11:15:18 11:15:32 11:15:18 11:15:32 11:15:18 11:15:32 11:15:18 11:15:32
Chest (i) Signal Magnitude Vector Fall Index Fall Index
10 15 15 -
101 10 A 10
0 -
5 T 5 -4 5 4
_10 p
T T O L T - T 0 L T — T 0 L T = T
11:15:18 11:15:32 11:15:18 11:15:32 11:15:18 11:15:32 11:15:18 11:15:32
Leg (ZR) Signal Magnitude Vector 20 Fall Index Fall Index
20 4 40
0- =
20 A i
10 4 20
_10 p
T T T - T 0 L T T 0 L T T
11:15:18 11:15:32 11:15:18 11:15:32 11:15:18 11:15:32 11:15:18 11:15:32

KRO01_WitMotion (4, Incorrect weight tranfer due to a misstep)

Arm (ZEBR) Signal Magnitude Vector Fall Index Fall Index
] 20 4 20 -
15
10 -
10 A
10 A 10 A
0 J L2 5 -

: ; 01 ; 04; ; 04 —
11:16:38 11:16:51 11:16:38 11:16:51 11:16:38 11:16:51 11:16:38 11:16:51
Chest (/) Signal Magnitude Vector Fall Index Fall Index

10 A 10 A
10 - 15
5 1 5 10 4
01 v > 5
. . 0L - LE— 0 . 0+ .
11:16:38 11:16:51 11:16:38 11:16:51 11:16:38 11:16:51 11:16:38 11:16:51
Leg (ER) Signal Magnitude Vector Fall Index Fall Index
10.0 - 731 754
7.5 A 5.0 1 5.0
5.0 1 2.5 1 2.5 -
T T 2.5 1 T T 0.0 L T l T 0‘0 L T T
11:16:38 11:16:51 11:16:38 11:16:51 11:16:38 11:16:51 11:16:38 11:16:51
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KRO01_WitMotion (5, Incorrect weight tranfer while rising from sitting)

Arm (ZBe)

10
5 4
0

-5 4

T

11:18:08 11:18:19

Chest (H1)

5 4

0 1

+

-5,
11:18:08

11:18:19

Leg (&)

54

01

-5
11:18:08

T

11:18:19

Signal Magnitude Vector

10 A

5 4

O . L .
11:18:08 11:18:19

Signal Magnitude Vector

7.5 1

5.0 1

2.5 1

0.0 i, T
11:18:08 11:18:19

Signal Magnitude Vector

10
5 4
11:18:08 11:18:19

Fall Index

15 -
10 -

5 4

0 - A A
11:18:08 11:18:19

Fall Index

7.5 4

5.0 1

2.5 1

0.0 1;
11:18:08

11:18:19

Fall Index

10 A

5 4

0 L T
11:18:08

11:18:19

Fall Index

10 A

0 1

11:18:08

11:18:19

Fall Index

7.5 4
5.0 1

2.5 A

0.0 -

11:18:08

11:18:19

Fall Index

10 -

0 1

11:18:08

KRO01_WitMotion (6, Incorrect weight tranfer while descending from standing)

Arm (ZBi)

I

11:23:17 11:23:31

Chest ()

0 1

-2 1

3

-4
11:23:17

Leg (&R)

11:23:31

0 1

-5 4

.

11:23:17 11:23:31

Signal Magnitude Vector Fall Index
10.0
10 A
7.5 A
5.0 5 1
2.5 A
L) 0 .
11:23:17 11:23:31 11:23:17 11:23:31
Signal Magnitude Vector Fall Index
4 34
2 -
2 -
1 4
T r T 0 L T T
11:23:17 11:23:31 11:23:17 11:23:31
Signal Magnitude Vector Fall Index
8 1 10 A
6 4
4 >
2 -
T T 0 L T T
11:23:17 11:23:31 11:23:17 11:23:31
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11:18:19

Fall Index

10 1

54

0 1

N

11:23:17

11:23:31

Fall Index

4 4

2

0 1

11:23:17

11:23:31

Fall Index

10 -

5

0 1

L

11:23:17

11:23:31



KRO01_WitMotion (7, Hit or bumped)

Arm (ZEBi) Signal Magnitude Vector
2.5 37
0.0 4
3 -
—2.5 A1
2 -
11:24:48 11:25:06 11:24:48 11:25:06
Chest (ff1) Signal Magnitude Vector
10 1 10 A
5 -
Liaas 51
04 ;
0 | W ]
11:24:48 11:25:06 11:24:48 11:25:06
Leg (ER) Signal Magnitude Vector
10 15 A
04 10
-10 - >
; : 01, ;
11:24:48 11:25:06 11:24:48 11:25:06

KRO01_WitMotion (8, Loss of consciousness / collpse)

Arm (%)

10 A

04

-10 4

4

11:26:08

Chest ()

-10 4

.

11:26:08

Leg (£R)

-

11:26:08 11:26:21

11:26:21

11:26:21

Signal Magnitude Vector
20 A

10 A

0

11:26:08 11:26:21

Signal Magnitude Vector
15 A

10 A

5 4

~ v

11:26:21

0+,
11:26:08

Signal Magnitude Vector
10 A

5 4

11:26:21

0- T
11:26:08

Fall Index Fall Index
6 -
4 -
4 -
24 2
0 | i oy O i | PPy
11:24:48 11:25:06 11:24:48 11:25:06
Fall Index Fall Index
10 A
10 A
5 -
5 -4
0 L T T 0 L T I. - T
11:24:48 11:25:06 11:24:48 11:25:06
Fall Index Fall Index
20 1 20 4
10 A 10 A
0 L T T O L T T
11:24:48 11:25:06 11:24:48 11:25:06
Fall Index Fall Index
40 4
40 -
20 A 20 A
0 L T T 0 L T T
11:26:08 11:26:21 11:26:08 11:26:21
Fall Index Fall Index
20 A 20 4
10 A 10 4
0 L T = T 0 L T = T
11:26:08 11:26:21 11:26:08 11:26:21
Fall Index Fall Index
15 20
10 A
10 A
5 -
0 A T L T 0 L T = T
11:26:08 11:26:21 11:26:08 11:26:21
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KRO01_WitMotion (1, Normal Walking)

Arm (ZEBi) Signal Magnitude Vector
2 {—yvennd
1 4
0 2.2 A
_1 L T T 2'0 L T T
11:28:19 11:28:43  11:28:19 11:28:43
Chest (ffg) Signal Magnitude Vector
4 4l
2 -
2 4
0 - —Tm—
11:2’8:19 11:2I8:43 11:218:19 11:2I8:43
Leg (ER) Signal Magnitude Vector
10 A
0 -
5 .
_10 m
. . 0y r
11:28:19 11:28:43 11:28:19 11:28:43

KR01_WitMotion (2, Standing Quietly)

Arm (ZBi)

) —

.

I P e e

11:29:37 11:29:57

Chest (ff)

A

01

-14,
11:29:37

11:29:57

Leg (ER)

—

11:29:37 11:29:57

1.0 1

0.5 4
0.0 1

Signal Magnitude Vector

2.6 1
2.4 1
2.2 1

T

11:29:37 11:29:57

Signal Magnitude Vector

1.2 1

1.0 1

0.8 1

‘.]L.

11:29:37 11:29:57

Signal Magnitude Vector

1.2 4

1.0 A

—y—

11:29:37 11:29:57

Fall Index
0.4
0.2 -

0.0 a
11:28:19 11:28:43
Fall Index

6 -
4 -
2 -
0 L T T
11:28:19 11:28:43
Fall Index
204
10 A ‘
0 L T T
11:28:19 11:28:43
Fall Index
0.4 -
0.2 -

0.0 1+ ;
11:29:37 11:29:57
Fall Index

0.1 4 h

0.0 4" ;
11:29:37 11:29:57

Fall Index

0.4

0.2 A

0.0z ,
11:29:37 11:29:57
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Fall Index
0.6 A
0.4 A
0.2 |
0.0 d
11:28:19 11:28:43
Fall Index
6 4
4 4
2 4
0 L T T
11:28:19 11:28:43
Fall Index
20
10 4
0 L T T
11:28:19 11:28:43
Fall Index
0.4 A
0.2 A
0.0 2 :
11:29:37 11:29:57
Fall Index
0.2 |
0.1 |
0.0 1 ;
11:29:37 11:29:57
Fall Index
0.6
0.4
0.2 1
0.0 .
11:29:37 11:29:57



KR01_WitMotion (3, Descending from standing to lying on the ground)

Arm (ZRki) Signal Magnitude Vector Fall Index Fall Index
4+ 2
2- 27
3 14
1 -
0_

T T 2 1 T T O L T T 0 A T T
11:31:28 11:31:40 11:31:28 11:31:40 11:31:28 11:31:40 11:31:28 11:31:40
Chest (ff1) Signal Magnitude Vector Fall Index Fall Index

10 -
10 4
10 - 10 A
0- 3
T T 0+ P T 01; m— T 045 — T
11:31:28 11:31:40 11:31:28 11:31:40 11:31:28 11:31:40 11:31:28 11:31:40
Leg (ER) Signal Magnitude Vector Fall Index Fall Index
15 15
04 10 -
10 A 10 A
_5 m
> 5 5
M
. . 01 . 0 — 0+ ==
11:31:28 11:31:40 11:31:28 11:31:40 11:31:28 11:31:40 11:31:28 11:31:40

KR01_WitMotion (4, Descending from standing to sitting on a chair)

Arm (Z ) Signal Magnitude Vector Fall Index Fall Index
5 ___w[-— 0.3 1
2.4 0-21
11 0.2 4
—_MVL»— 2.2 1 0.1
0 - 0.1 4
‘__/\,__ 2.0
_1-I T T T OIO-I T O.O-I T
11:32:48 11:33:00 11:32:48 11:33:00 11:32:48 11:33:00 11:32:48 11:33:00
Chest (i) Signal Magnitude Vector Fall Index Fall Index
14 —V_ 0.15 0.2 1
1.2 A
0.10 -
01 0.1-
101 0.05 -

_1-| T 0.8-1 T O'OO-I T 0'o-l T
11:32:48 11:33:00 11:32:48 11:33:00 11:32:48 11:33:00 11:32:48 11:33:00
Leg (£8) Signal Magnitude Vector Fall Index Fall Index

15 1.0
1- 1.0 -

| 1.0 A 0.5 -
0.5 1

O -

0.5 1

T T T T O.O L T T 0.0 L T - T

11:32:48 11:33:00 11:32:48 11:33:00 11:32:48 11:33:00 11:32:48 11:33:00
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KRO01_WitMotion (5, Rising from sitting to standing)

Arm (ZEB8) Signal Magnitude Vector Fall Index
2 47
4 -
0 4
_ 2 1
_2 4 3
—4 4 21 0
11:33:56 11:34:08 11:33:56 11:34:08 11:33:56 11:34:08
Chest (i) Signal Magnitude Vector Fall Index
0- AT 10
10
5 4
-5 4 5 4
—10 0 ‘] T 04 (]
11:33:56 11:34:08 11:33:56 11:34:08 11:33:56 11:34:08
Leg (ER) Signal Magnitude Vector Fall Index
15
5 4 10 A1
10 A
0 -
5 T 5 i
_5 m
. . oL . 0 .
11:33:56 11:34:08 11:33:56 11:34:08 11:33:56 11:34:08
KRO01_WitMotion (6, Picking an object up from the ground)
Arm (ZEBE) Signal Magnitude Vector Fall Index
2 A i
2.3 0.75 -
17 0.50 1
2.0
0 0.25 A1
- l . 1.5 4 , 0.00 1 .
11:35:22 11:35:34 11:35:22 11:35:34 11:35:22 11:35:34
Chest () Signal Magnitude Vector Fall Index
6 4
0 L)
4 - 4
_2 p
i 2 A
—4 - 2
| 01
11:35:22 11:35:34 11:35:22 11:35:34 11:35:22 11:35:34
Leg (ER) Signal Magnitude Vector Fall Index
1.0 4 0.3 1
1.2 1
0.5 A 0.2
1.1 -
0.0 A 0.1 -
1.0 4 '
_0.5 1 T T T T O.O L T T
11:35:22 11:35:34  11:35:22 11:35:34  11:35:22 11:35:34

34

Fall Index
4 4
) __Lk_

O L T T
11:33:56 11:34:08
Fall Index

15
10 4
5 4
0 L T T
11:33:56 11:34:08
Fall Index
15 A
10 A
5 -
0 L T T
11:33:56 11:34:08
Fall Index
1.0 A
0.5 4
0.0 1; -
11:35:22 11:35:34
Fall Index
6 4
4 4
2 4
0 L T T
11:35:22 11:35:34
Fall Index
0.4 A
0.2 A Nlh
0.0 +; -
11:35:22 11:35:34



KRO01_WitMotion (7, Ascending staris)

Arm (ZEB) Signal Magnitude Vector
2 { —awomiwet”
2.5 A
0 -
2.0 A
11:36:38 11:37:08 11:36:38 11:37:08
Chest () Signal Magnitude Vector
10 A 10 A
5 1 5 -
01 0
11:36:38 11:37:08 11:36:38 11:37:08
Leg (ER) Signal Magnitude Vector

10 A

5

i
-

; : 0+ :
11:36:38 11:37:08 11:36:38 11:37:08

KRO01_WitMotion (8, Descending staris)

Arm (ZEWBE) Signal Magnitude Vector
4 -
0 'T'"W" ’TT‘ 31
_2 - 2 .
11:37:58 11:38:28 11:37:58 11:38:28
Chest (f) Signal Magnitude Vector
7.5 1
6 -
5.0 A
4 -
2.5 A
2 -
0.0 A
11:37:58 11:38:28 11:37:58 11:38:28
Leg (£&) Signal Magnitude Vector
10 A 10
5 5 |
0 -
T T 0 L T T
11:37:58 11:38:28 11:37:58 11:38:28

Fall Index
1.5 A
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KR01_WitMotion (9, Rinning)
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