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PURPOSE This study aims to verify the reliability of a newly developed augmented
reality (AR)-based agility measurement method by comparing its outcomes with
those of conventional agility tests. METHODS The participants were 12 middle and
high school weightlifting athletes. To assess the reliability between the initial field

:;::j;::‘:(ea:;e* test and the subsequent AR-based test, a dependent t-test and correlation analysis
gusdn6290@naver.com were conducted for three variables: side-step (count), color catch (count), and color
catch (average reaction time). RESULTS First, significant correlations were observed
Key Words between the field and AR-based measurements for side-step (count), color catch
AR, Augmented reality, Physical (count), and color catch (reaction time), confirming the reliability of the AR-based
fitness measurement, Agility method. Second, no significant difference was found between side-step (count) and
measurement, Reliability AR side-step (count) (t = 1.910), indicating consistency between the two methods.
Third, a significant difference was found between color catch (count) and AR color
catch (count) (t = 4.750), suggesting lower consistency in this variable. Fourth, no
significant difference was observed between color catch (average reaction time)
and AR color catch (average reaction time) (t = 2.100), and the significant correlation
coefficient (.579) further supports their consistency. CONCLUSIONS These results
suggest that the newly developed AR-based agility measurement method yields
reliable data and has practical applicability for sports performance assessment and
training in field settings.
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Fog Aol AAE w21 FLolA WS Aesta, w
HE R 7HET AES BHESH WRRE vt 58T AjZbolu
7} Ap=o] WS & AA7F 9SS 7HA] ARl AlThe S8
(Kwon & Park, 2022).

ShAgE, 71E RIEA Bl AEEs 1 E Bt B4 2o dAF
?l 522 BFPoHA] %ot A H=, d
M E4& 126tA] Eot= A A4
Kwon et al., 2014). o|2]3t SHAS FE317] g8fl 2L =4 1
H 7ol Easitt i JIFAS(AD, AFEUEU(T), 7HdAA
(VR), 343 (AR), "HlolE & HF ICT 8% 7I&o] wEA
ol A-83tE 1 glom, Axx FopojlAk A7y whg 7Rk A
=4 9 5y g 739] &go] A Z71sk1 YHCossich et al.,
2023).

AR, Rt A = AlS

L

AE7Heol =71 AY 7]&S whgdsto] AR-
Fitness A|A®S 7hdotal @7l &8st Qltt. o] AJARRE A
g 942 E31d AR Z2IHE Algsiy, AHA+EES
AR-AHE, ZAFE S 917 AR-A Y, 282 913 AR-HE, /4
e Y3t AR-MIg o2 7 o] Qltk(Hsiao et al., 2013). YE9
A= DigSports(Dentsu Soken, 2023)0|2}= Al 7|5 AUlE A
4 AA"E BERTE F 5Smx5me] AgHE TolA S
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Am), A9 E(50m Fel7]), UHPReIEAR) 59 A8 845
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S EAREAE 50| e (Cho, 2023).
5};‘]“} A7 A A FdlzE= F2 AU FHE A=
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rulo
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A

E AT gL St 2 15swof Ast 9 9 5 AeE
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AP og sl F= gt 9 At F 127o] FoIsiint.
FHAAAES] AAF Q] 4L (Table 1)3} Zth.

£ AToIAE AR A3 WY WHY 24 2Hxo A=)
2 43R 99 1% 712 WBH 237 2% AR J19 WY =
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Table 1. Characteristic subjects

Variables Mean SD
Age (years) 14.67 1.44
Height (cm) 165.43 8.10
Weight (kg) 68.45 14.93

BMI (kg/m2) 24.92 4.612

A2 Atk ZHPRL AolEagst deAA don, 7 g
Bo] A 2% BRESL b e,

13 53

Aol =2

13} 2014 Afo] EATIE 247, Hlo|x, S22 T8kl 2%
shpon, M SR TR g obAR e Aol
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W AolEATE Bo] B o] 0.2% AL YA EE Prs
3 e FYHOE HEoken, th 9% HOR Adstel A

o] 9% g WAL EE PES % g FPU0E HEores] o
firh. |9} 22 WO 2027 AAISte] 242t A1S YER WEA
o ute 1942 Holstgich. &, 29 Ao] wo
R A9 FYAL P Aol 5
52 s o, % 28] 4

AN

12} 7404 A#AA = Blazepod 1AEEF 47), HE3, &4,
ZAAE EE4oto] AP o, 712 3m, A& 1.8m AZE & 2
A2+ 9] HAH) blazepodE HIA T & F| PR = G0 AA &=
Hsitirt & Ao g 242 AlFeH sioict Agoz S0

L BYg 7Hseh wt2 s Bo] Eolex o d HolrkA HXA|
o}7]1& a5 st9loH, 30% B3t HA] 4% S 7S5

=7 Ze=(Cho, 2023)5 &
. Fol=ag]at AAARRE F 2714
gou, 7t g A 24 n2EEe 13 A8 243 Ut
Al F+3stdet. 57 el gt A= ofefiol] AAIgE (Figure 1),
(Figure 2)2} 2t}

A= A7

= AR E SPSS 24.09 SAZE IS B-85l] Wi U ¥EW
2 B BEQANE BA5ITh WA, AR Al EARI(SIS), Al
2(35), AR (EHFHSAIDE 234 &4sto], 138]9} 28] &
g 219 AR e A5 g6 AR £48 dAsen 14 &%
(" H2E) 9 22 A (AR HIAE)NA $3E Alo] EARI(314),
AHAA(EP) 712 7F AFEE AS3N7] Yol S5 t-testE 0]&
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sol % 27 wid 709 Wstere AL, 14} SH(BE AE)
% 2% SR HAEN 28 GAAEDEAD 1% D
BB @%ﬁm 9ol 54 sk ARRAE Ao mE

AR APO|EAH(BIF) 54 A

AR APOlEARIES) 2749 HFL 13] 39.092(+5.334), 23]
2.167(+275892 UetitehTable 2). 1919% 28] 337 2 43
248 XS AT AT A, 7109 folg AL
®gJo] wat wHE2 7he] Aehdo] A E T Table 3).

W

AR ZBAAE ) 54 A==

AR AYANA(ZF) 49 2 13 14.750(+1.815), 23]

14.667(+1.875)% UEFTtTable 4). 139} 23] 242 7+ A
BN AAste] AF s A5 A, 7489 folt ABASE

Holo wpeh &4 7k A3tAdo] HESE It Table 5).

AR ZHAA(FHE-SAID) 53 A==

AR AN (BFRSAIZD S B2 13] 1.505(+0.193), 23]

1.613(+0.212)2 Uehdti(Table 6). 139} 23] A% 7+ A

2g AAte] AF g AEe 23t 5309 fost AUATE B

Qo whet vHE=7g 7he] Aol ASE Tk Table 7).
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A

dAlEE
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)9 Hat 27} 44.583(£2.353), 42.750(£2.768)2 HEFIT
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Fig. 2. AR based colorcatch measurement example

Table 2. Descriptive statistics of AR sidestep(rep) measurements

Variables N Mean SD
Ist AR Sidestep(rep) 12 39.092 5.334
2st AR Sidestep(rep) 12 42.167 2.758

Table 3. Correlation analysis results of AR sidestep(rep) measurements

Variables 1st AR Sidestep(rep) 2st AR Sidestep(rep)
Ist AR Sidestep(rep) 1
2st AR Sidestep(rep) T10%* 1
*p <. 01

Table 4. Descriptive statistics of AR colorcatch(rep) measurements

Variables N Mean SD
1st AR Colorcatch(rep) 12 14.750 1.815
2st AR Colorcatch(rep) 12 14.667 1.875

Table 5. Correlation analysis results of AR colorcatch(rep)
measurements

1st AR 2st AR

Variables Colorcatch(rep) Colorcatch(rep)

Ist AR
Colorcatch(rep)

2st AR
Colorcatch(rep)

**p <.01

1

7148%* 1

Table 6. Descriptive statistics of AR colorcatch(RT) measurements

Variables N Mean SD
Ist AR Colorcatch(RT) 12 1.505 0.193
2st AR Colorcatch(RT) 12 1.613 0.212
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Table 7. Correlation analysis results of AR colorcatch(RT)

Table 11. t—test results for colorcatch(rep) measurements in the first

measurements phase(field test) and second phase(AR test)
Variables 1st AR 2st AR Variable Colorcatch(rep) - AR Colorcatch(rep)
Colorcatch(RT) Colorcatch(RT) Cl

1st AR 1 Mean SD SE m t df

Colorcatch(RT) PP
2.750 2.006 .579 1476  4.024 4.750%** 11

2st AR 530 1

Colorcatch(RT) ’ **p<.01

*p<.05

Table 8. Descriptive statistics of sidestep(rep) measurements in the

Table 12. Descriptive statistics of colorcatch(RT) measurements in the
first phase(field test) and second phase(AR test)

first phase(field test) and second phase(AR test) Variables N Mean SD SE
Variables N Mean SD SE Colorcatch(RT) 12 1.569 .1920 .0554
Sidestep(rep) 12 44.583 2.353 .679 AR Colorcatch(RT) 12 1.463 1912 .0552
AR Sidestep(rep) 12 42.750 2.768 799 RT=Average reaction time

Table 9. t-test results for sidestep(rep) measurements in the first
phase(field test) and second phase(AR test)

Table 13. t—test results for colorcatch(RT) measurements in the first
phase(field test) and second phase(AR test)

Variable Sidestep(rep) - AR Sidestep(rep)

CI
Mean SD SE ————— ¢ df
Lower Upper

1.833 3326 0.960 -0.280 3.946 1910 11

Variable Colorcatch(RT) - AR Colorcatch(RT)
CI
Mean  SD SE ——— ¢t df
Lower Upper

1067 1759 .0508  -.0051 2184  2.100 11

Table 10. Descriptive statistics of colorcatch(rep) measurements in the
first phase(field test) and second phase(AR test)

Table 14. Correlation analysis results of colorcatch(RT) measurements
in the first phase(field test) and second phase(AR test)

Variables N Mean SD SE Variables Colorcatch(RT) AR Colorcatch(RT)
Colorcatch(rep) 12 18.000 1.651 0.477 Colorcatch(RT) 1
AR Colorcatch(rep) 12 15.250 1.913 0.552 AR Colorcatch(RT) 579* 1
*p<.05

WIS Tl ol Kol

= uhd] 710] Aol 9l A

9107 Yl ZAo2 st & &
o2 HAS= At Table 9.

71& 2NN G AR ZAES) S A=

12 Z3"EE HAE) 9 22 Z%(AR HAE) Al Z7iX(35)
o] PH#L 747+ 18.000(£1.651), 15.250(+1.913)2.& yrehyich
(Table 10). &< t-tests #-85to] AN (Z4)Tt AR HEAA]
(&) 719] zjolg AF3 A3, ARSI AR 7R3
$) ZollE |-9mgk 20](1=4.750)7F & Ao= YEeht F &4 W
H 7] df/go] W2 Ao 2 HIIE|Q T Table 11).

A (BEH-SAIZDT AR A 27 A] (FFHH-SAI7D)

123 ZEEE HAE) 9 23 ZH(AR HAE) Al He{7X](Eyt
SA7H WL A7 1.569(£0.1920), 1.463(£0.1912)F e}
S%Th(Table 12). £ t-test} AHEAE 2-goto] AN (H
HH-gAIZHT AR AR (BEHSAID 7He] A2 g A5st At
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ZAHNA (BAH-SADT AR BAX (BE-SAID o= /2
o3t 2o (r=2.100)7F = ACE YEREOH, 5799 Foljt A
Ag Edoll et = 54 Wy 7o) 4ol e Aer A4S
Utk Table 13), (Table 14).

=9
71 WG 4 T AR 11348 54 Y 384
AEA NEE 1384 574 BH(Cho, 2023)9] AFE=E AT
A 188758 IRlstat A4 3stelt

AR Y134 &4 2d29] A HF A3}, Ao|=AF(Sls), 2
AR (BF), BHAAGFHGAIZY) BFolA] 13]e} 23] ZA] 7]
Y3t Adato] Sl AL E Uit AF =7 HSEH A

ol 94 v BAES Y2 R 3 Raya et al.(2013)9] A+
oA Ato]EAES 23] REEEActo] EASH A3 BAHCE &
oJu|3t Apol7} WAEA] glot AFE Hol= Ao g yehd A
9} Kwon et al.(2014)9] AolA Alg3l4 7F FAAHE o=
Al H85to] Al|EARLE 43] WHESAT A3t BAFHCE {9
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