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Recognition of Basic Motions for Snowboarding using AHRS
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Abstract

Internet of Things (IoT) is widely used for biomechanics in sports activities and AHRS(Attitude and

Heading Reference System) is a more cost effective solution than conventional high-grade IMUs

(Inertial Measurement Units) that only integrate gyroscopes. In this paper, we attach the AHRS to the

snowboard to measure the motion data like Air To Fakie, Caballerial and Free Style. In order to

reduce the measurement error, we have adopted the sensors equipped with Kalman filtering and also

used Euler angle to quaternion conversion to reduce the Gimbal-lock effect. We have tested and

evaluated the accuracy and execution time of the pattern recognition algorithms like PCA, ICA, LDA,

SVM to show the recognition possibility of it on the basic motions of Snowboarding from the 9-axis

trajectory information which is gathered from AHRS sensor. With the result, PCA, ICA have low

accuracy, but SVM have good accuracy to use for recognition of basic motions of Snowboarding.

» Keyword : Snowboarding, LDA, SVM, AHRS, Kalman Filter

[. Introduction

AFESTE Yl (Internet of Things)< AlA], wlo]=
D UEYT 59 84 7|Ee] #7140 A% 7=
= dloj2E(wearables) 7171, A= 2 A
ofel A F8F AL Ut 2Xx= Fopl & [oT 7|& A&
Az FE 29 A28 Aur g o
3 Ar9Ide] T4 2 9 +7E%—§ E%‘r; = BELET|
3 Ferol Z=gaa gom[l
w7 =28 HEshe S ﬁx}ﬂ 1 A
% 7(Electronic Body Protect), HU2, =g
2E F7] TN A7) T T AXY ARE F

o2 BAse saolol(Hawkeye) 9t A1

=& &3 ZEklE FHASIH Asow G‘:U]f"] e

[e]
o T
= o) Z(GoalRef) 53 & old] A ES

ZXZAIA
24, 4

H 2 B

NEY

ﬂlﬂl o
=y
1,
e
—
1o,

N
2,

olfst A5 —Zri AHRS(Attitude Heading Reference
System) AAE o] &3Fo] AFA] eHAof Fgstar AH[3].

AHRS AAM&= #4 A (nertial Sensor)S ®AIske] 218 &

ag71e] FA AA|, A, #AHe FA4o] sMsEH,
: 7}*0”3%1 25 % H Eofel E}Okﬁ}ﬂl AREE 2L O‘E}

2 A AIA e Adse] ] &7, A7t oR A
th L3 3% Ao|RAIE 3% MEE AN, 3% A}
7] X7} st E3-¥ o] Roll, Pitch, Yaw S ®o) Ag

A & 4 2 9-axis AHRS AM 7} EA 5 HA] Ao,
%, slgw] ol AAdxee Fabo] 7hssith AHRS ¥4 4
T2 A A &5 4 AdF[5], AHRSE o] &3 A/ =
ERF] HYFA AF[6]0] YL 2xRE T AFE 2
RE Aofol gk AF[7], 2xREe] A A gk A
[8]o] M= Ak

B AP AE BAAER TR 4] Zoe} Eﬂ%ﬂﬂ Xé—&-

A
Caballerial, Zg]~Eld S9] F8 =%
AAeta Ax 4 =

q

o
AHRS A 9] &4 o218 Zo]7)

* First Author:

Ki-Hyeon Kwon, Corresponding Author: Hyung-Bong Lee

*Ki-Hyeon Kwon(kweon@kangwon.ac.kr), Dept. of Electronics, Information & Communication Engineering, Kangwon National University
**Hyung-Bong Lee (hblee@gwnu.ac.kr), Dept. of Computer Science & Engineering, Gangneung-Wonju National University
* Received: 2015. 12. 22, Revised: 2016. 01. 11, Accepted: 2016. 02. 26.



84  Journal of The Korea Society of Computer and Information

om Fuwet #@iHGimbal Lock)S 017 ¢&) AHYA
(Quaternion)< ©]-8-3FtH9I[10][11].

=A% doJHAES] Q12& a3 HEiQl F8 daeFE
¢l PCA(Principal Component Analysis), ICA(Independent
Component Analysis), LDA(Linear Discriminant Analysis)
18] 3L SVM(Support Vector Machine)$ AF&8}a ojw o1
5ol AE U APAZE SHAA 7 AR AR s

[I. Measurement System
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Fig. 2. EBIMU-9DOFV2 9-axis Sensor

Fig. 3. Measurement System of Basic Motion for Snowboarding

2.2 Basics Motions of Snowboarding
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Fig. 7. Kalman Filtering of x—axis for Air To Fakie

Simulation with R=0.0001
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Fig. 8. Kalman Filtering of y—axis for Air To Fakie
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Fig. 9. Kalman Filtering of z—axis for Air To Fakie

2.3 Cross Correlation
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Fig. 10. Cross Correlation of Air To Fakie
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[1l. Pattern Recognition
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IV. Measurement Experiment of Basic
Motions of Snowboarding
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