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Abstract

It is important to exercise in the correct posture in order to increase the exercise effect of the core exercise. This paper introduces a
system that can train an exercise posture by providing feedback so that a user who performs core exercise in a virtual reality
environment can take an accurate posture. It targeted three core movement postures, such as squat, lunge, and bridge, and provides
visual feedback and haptic feedback to the user to take an accurate posture. The reference posture is generated by adjusting the
expert's posture to the user's body length, and the accuracy of the exercise posture is calculated by comparing the user's posture with
the reference posture. The effectiveness of the feedback was verified through user experiments, and the training effects according to
the design of the feedback were compared.
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(a) (b) ©
Figure 4: Poses of core exercise, (a) squat, (b) lunge and (c) bridge.

@ (b) ©
Figure 5: Three characters in our system, (a) the instructor,
(b) the user’s avatar, and (c) the guide.

Figure 6: VR scene of exercise. The guide exercises in an exact pose
while overlapping with the avatar.

AR MR AN E 8L F0) A4S A5, of
aLEb7E ARG Ae] AR 2710l A A Qo] A T A7)
E9] 5ol wet A AT 25 A 4 5HE, ALg Rt 915
ol 4 7ol =7} A8 et 712 AH R 25 Bul, AH A A
o $493} ol $HYS Fudtel 25 T 4 Unh

(Figure 6). 8 &3k -5212] 7]&0] == T2 AF oAl A AH-&-A1e

-8 -



X9} 712 A2 k9] 2242 S 5ol W =2 AF Gk 3]
e X7 24T B 4 Sl=u) A2 57t
2 BT AL S ThE 4 SIEHS A BRI s = §

o T2 F5h) A=) Feol O 2 FoE £A517] S5t
sl=uo] gl A9, A% ASuo] ABs s 49, £ =
W o] A5 & A9, A 4TS240 th F4) S =me] A3
A9 TR, 4 AR AL AL AAE, 84, Bl
4 £5E sa T}

w

2AA S4= AT 7HEEL Hupol = A

03 ol A= HTC Vive Pro 7H3 &4 )& AHE-sk9ith o

Aol ZHFAA o] 3= FEuLElE g o]
(Head—mounted display; HMD) ¢} <=l 7= A EE ¢ (Hand-
held controller) o]} ol = LA v} E-Aof] F2H6ho] 9] 4] E) 7

EF]’E

S & 4 Q)= Vive E ] A (Vive tracken) S 3] ]| 9} oF dlo]] K2+
3t M, & <&, 3 g, F ] AXE EHASIAL, 75
Agsteo] Al

(inverse kinematics)<
(Figure 7).

AAE FHBH

Figure 7: Virtual reality device set-up for posture measurement.
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Figure 12: An image of lunge exercise experiment.
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Figure 13: Average error distance for all users, (a) squat, (b) lunge, and
(c) bridge.

Table 1: Average error distance and error reduction.

No Visual Haptic Visual + Haptic
Feedback Feedback Feedback Feedback
Squaterror |y 4 5.19 6.17 3.40
(cm)
Squat error
reduction(%) 100.00 48.00 57.98 31.95
Lunge error 827 5.05 477 2.87
(cm)
Lunge error
reduction(%) 100.00 61.06 57.67 34.70
Bridge error 620 537 5.84 434
(cm)
Bridge error
reduction(%) 100.00 86.61 94.29 70.32
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