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Abstract

Purpose: TInan aging society, maintaining the physical and mental health of middle-aged and older adults and enhancing their quality of
life have become significant social challenges. This study aimed to explore the effectiveness, limitations, and areas for improvement of Al-
based motion analyzers by providing a personalized exercise program to 21 individuals aged 50 and above who utilized the OO
Comprehensive Social Welfare Center. Research design, data and methodology: Over six months, participants engaged in
personalized exercise programs designed by the motion analyzer, and their results were analyzed. Results: The analysis revealed that Al-
based motion analyzers hold promising potential as effective tools for improving the health of middle-aged and older adults. Conclusions:
By collecting and quantitatively analyzing participants' exercise performance data in real time, motion analyzers were confirmed to possess
practical potential for active application in health management and rehabilitation therapy processes.
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EZ(Closed-Ended Questions), 7H&d ZE-Z(Open-Ecded

Questions), 58
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Table 2: Questionnaire ltem

2|HE HEZ(Likert Scale Questions)2

S

Categories|

Questions

1) Hypertension
2) Angina, myocardial infarction

1. Please indicate fif

3) Diabetes

you have been
diagnosed with any
of the following

4) Osteoarthritis (degenerative
or rheumatoid)

chronic conditions
(diagnosed by a

5) Asthma
6) Cancer

physician) for more
than 3 months.

7) Depression
8) Insomnia
9) Other

2. Below are
questions about
your subjective
perception of your,
memory

I) feel that | have memory
problems these days.

2) | think my memory has
declined compared to 10 years
ago.

3) | think my memory is worse
compared to others of my age
group.

3. Do you regularly manage your physical health
through walking or exercise?

Health
status and {4 If you exercise,

1) Type of Exercise

health care What type of activity
do you do, and how,
frequently and for
how long?

2) Frequency

3) Duration

5. If you exercise,
what type of activity,
do you do, and how|
frequently and for|
how long?

Part 1: Identify the Areas

1) Most painful area

2) Second most painful area

3) Third most painful area

Part 2: Rate the Pain Intensity
1) Most painful area (1st)

2) Second most painful area
(2nd)

3) Third most painful area (3rd)

6. Please indicate
how important you

1) Relieving pain or discomfort
caused by physical conditions

consider each of
the following
aspects related to
your physical
condition.

2) Maintaining your current

physical health condition

3) Overcoming aging-related
issues and improving physical
health

overall physical con

7. On a scale of 1 to 100, how would you rate your

dition?

Perception(1. Questions about
of our subjective

1) | feel that | currently have
problems with my memory.

Emotional perception of your2) |

and
Cognitive
State

memory.

think my memory has
deteriorated compared to 10
years ago.

3) | think my memory is worse
compared to others of my age
group.

1) | sometimes feel tingling or
numbness as if my body is being
pricked or pierced.

2) | feel a sense of emptiness.

3) | sometimes feel my legs
trembling.

4) | cannot
comfortably.

5) | feel an overwhelming sense
of fear that something bad will
happen.
6) |
(vertigo).
7) My heart sometimes races
suddenly and beats fast.

8) | find it hard to stay calm.
9) | feel anxious when | am
eating or feel overly cautious.

10) | experience excessive
nervousness.

feel relaxed

experience  dizziness

2. Questions about

11) | sometimes feel as though

yglrjc:e tio:UbJeCtl\gmy breathing is blocked or |
gnxiet?/ might choke.

12) My hands often tremble.

13) | suffer from constant
restlessness.

14) | feel an unknown fear of the
freely at times.

15) | find it difficult to breathe
freely at times.

16) | sometimes experience a
fear of death.

17) | often feel like I'm in an
anxious situation.

18) | frequently experience
indigestiion, and my stomach
feels uncomfortable.

19) | often feel like fainting.

20) My face often turns red for no
reason.

21) | talk excessively (excluding
cases caused by warmth or
external factors).

3.2. Data Collection

Al 718 23 247 2 2|(motionay)E &-&3%t
of HOAtE2l A 7|5 AUHo=E "SI, 0| 7|
Boz gEy 2s AEE MAISIRACH oM Z=aHe
OOZ AL EX| 20N ZIHEO] FHIFAHSO|AH AA|ZH o
o dEE M35t n, HifH =202 FojXtrt
oM 2Aa2 T = ATF JZE OjY ™| T Al
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tof PR ECR 25 ZHUXE W& 2R EUES Divorced 5 23.8
Eof X7t MHS QESINUCL 25 AL 77|, L Separated 3 143
£2/7), okt AFE S 87X 2 X mso| CtY Others ] P
ot AN BRIE oty = UA=E HA /AT Elementary School or 3 143
W waomE 2HY 2AY|E AR BEL 28 Below '
2| %75!0:!% ;gaopagi §7<:5|_6|'j_, *.:fo:leﬂ _7':_;||;|,7£-|| ?__{%p Education Middle School Graduate 3 14.3
NElE 222 Bo £UNATH 0| HiEoR MY Ik, "'l | High School Graduate | 2| 95
3 #2, J2|1 25 4N oRE MUEHoE ZHESR College or Above 12 57.1
Cf. Receiving 7 33.3
, Basic Pension Not Receiving 13 61.9
Table 3: Main measurement tools Status
Classification Content Others ! 48
Analysis Method |Wilcoxon Signed-Rank Test Very Low ! 48
Subjective health status as perceived by Low 5 23.8
older adults, level of chronic ilinesses, life Living
Survey satisfaction, daily activity level, and Standard Moderate 12 571
memory capacity. .
Using the "Removing" platform, all data is High 3 143
stored and accessible through user login. Very High 0 0
Physical function measurements include
tasks such as opening and closing Mean (SD)
windows, standing on one leg, walking,
Motion Analysis  [sitting down and standing up from a chair, Age (Years) 63.2 (8.0)
(User Records) |picking up obJects_from the floor while lying Household Members (Persons) 22(12)
down, and various leg movements.
IAdditionally, knee-raising activities and arm Number of Chronic Diseases 2.2(2.3)

movements are measured, with angle and
speed metrics captured through connected

sensors.
3.3. Data Analysis
3.3.1. Sociodemographic Characteristics of
Participants

= ZZI™0| oS tiYits Hd U 632MZ,
CHE=20l tistun £Y olgel <tHE 7hX A/UCE
CHERES] 71.4%7F 0822 5[0 U0, O HOX
HIE0| =Lt 0|52 EuH2=z 27 o|¢el THd&EeHOf:
1YY, Yk ERStn A=Y, AEHY dzEs
FRGHH 230 Ho 7tset JEHRACL Ol SEESBO|
st AdZ 2o WA INE 2HSstH, =29
EtgddE =0l 5% 242 HESIACE

Table 4: Sociodemographic Characteristics of Participants

Variable Group N %
Male 6 28.6
Gender
Female 15 71.4
Marital Status Married 12 57.1

3.3.2. Al-based motion analysis program logic
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SP_1 My 250N AL8E 2E 280|570l
ofot 25 5! 2 HIF 22|0)| gt SA2 ChEat 2Tt ,
3 single leg stance
W, = 10 S;
W;: 2= i2| ofet (108 MM 250 E)
S; 128 i B H4(1~10)
4 gait pattern analysis
M/]omt - Average(Wl WLZ [/Vm)
Woine: S8 0| G221 2850| B oft H:
Wis Wiy, Wiy, SiE 2HES QFEolsk= 2852 oot B
ofol 2RSS HAAS| LUl et RES TGk 2X|2 0f
2ot 24t 5 sit to stand
R;; = argmax(l;; - S;)
j
R;;: OfSt 25 i E 25| Qo 7H Mkt 25 )
I 2s) M 20 2| AEE 5 active single leg
S;;25j 2l Hol= 3 Mok T raise
3.3.3. Exercise Participation Results
o MR 2182 & 122001 24 Al 7|8 23Y
24 D230 HASIUL T 87K 23S S
MY 2ZQe HIFSHQLCH 7 alternative dead bug
no movement
8 bird dog rotary
. . stability
1 chicken wing elbow
circles
Figure 2: 8 Assessment Exercise Moves
Bo s 1.2200M 8477HK WA 20 U0
2% I HOolE XO[7} Aft= AE € + ULk 2S8R
HEHEE 231 2 Z2|7|(chicken wing elbow
2 Back scratch circles) 521t 2&7. HEHIL ZCi2| WCH(alternative
dead bug)dX0| =2 EZ F+E 7|E5H0, WHEC=R
OFHHOl L3 BCH,
283 $otel A 7|(single leg stance)SEF =7t 7+&
S0 BEFEXKSD)ZE 0572 CHEESl #IIXIL H|=st
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+ZO| oH2E HA/USS AlAfSICL BtH 256, +HAM = 2
xercise
stCta]  22|7|(active single leg raise)&8E2 =2 3 1.2 1.3 1.2 1.3 1.1 1.2
HEHXQINE 20 ®OX 2t =& 59 X0|7} 7t% Exef'se 5.3 5.4 5.2 5.3 5.1 5.2
Z LS & = ALt Exegdse 3.3 3.4 3.2 33 3.1 3.2
Brecise | 33 | 34 | 32 | 34 | 34 3.2
Table 5: Score statistics for 8 Assessment Exercise Moves Exarcise
_ _ 6.8 6.9 6.7 6.8 6.6 6.7
no Variable mean SD min max = 7_
Xercise
ohicken A 22 | 23 | 241 22 | 20 | 21
1 ‘;’IVQZ?N 8.47 1.66 1.0 10.0
il Holtjartsel XY £ mzaY M4 Hy
2 | 2 [ | 1 | 10 50 0|2 AHEY RE YHY WS SAUSH, AR
p—— 25¥z ®4 wael HO| s Lo 59
3 stance 122 0.57 10 3.0 2386, +UM o2l Z2|7|(active single leg raise)=
gait ZZ2OH0 ®og =& 2 JVESE HFIt SHCH
4 pattern 5.28 1.40 3.0 10.0 N ) - _
analysis ESH 258 HE=(bird dog rotary stability)= ZZ21ZH0
s | S0 | 325 | o095 10 8.0 Hojg42 M4t £OHXE HEE =L
active 2862 HBXX7 Qe  <Z2IAE(open  kinectic
6 SIr1rgliz;eg 3.26 2.71 1.0 10.0 chain@&22 RS3.3CHE| A 7|(single leg stance)2t
Taremaie | are | 150 | 10 | oo HDYS [ SOl M0l &I ohLtol THD Mol
deadbug | * ' ' ' CHEFY 250/0f4 Ho|Et 4iYoR We SFo| YUk
bird dog oE go [lotE E=Xto st a7 B2 o
stability I™EE ESl AbZ(closed  kineic  chain)®E| SZH0|O,
280l T L2l  ZEAERS(open  kinetic
Adn X HEX0|E HEHEW, 5009 B2 0| chaingEje| SZ0|Ct 2&3.3CH2]  M7|(single  leg
234, Z7|(gait pattern analysis), 257. HEHIQL stance)?t 2| X|BO| TH= GO Lo OHPEMO|m, [
TICt2| WCH(alternative dead bug)OiA HEELCH &2 oo a99 =95l =XI0|0jAM S Z HE|= EZE0|
+E ERCt 600i= 00| E22 230N &Lt HisH 2H ME2 =2 2 Qo
2 H=xE 7I5el, 53 286 FRHAM i Bl E3. $tCHE| M7|(single let stance) M4=HSHE
c

|7|(active single leg raise)oflAl 2 Xl0|& EQICt &
T0llA= motion analyzer AIA{7|Ht

8ff AHEEICE O] IPYOIM |G THESH R (flexibility
&range of motion)0| &2 O EIIXIL o &2 FE
7|85t 4ol TEEACL 70CHOIME= OOl 232
X|7|(Back scratch)E HMelst ZE 230M HHELCH
2 F=xE JIEYHL 53 236, FHAM i
7|(active single leg raise), 257. ISt LCt2|
(alternative dead bugOflAl & XtO|7} LIEFGECE

o = o
22 =EY =ME

ofm r@ mio HF o

A

Bl o H
o ro pA

—
=

Table 6: Score statistics for 8 Assessment Exercise
Moves

50s 50s 60s 60s 70s 70s
Male | Female | Male | Female | Male | Female
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4. Research Results
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