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Measurement and analysis of actual skiing and quantitative evaluation of alpine
ski technique for faster skiing
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In this study, we developed a real sliding motion analysis system for alpine
skis restricted measurement environment is severe. The system can use 3-axis compact force sensors,
small 9-axis motion sensors and a GPS sensor to make actual gliding measurements on snow. This has

allowed us to quantitatively show the turn skill to slide quickly that high-skill skiers practice.
In addition, analysis of the obtained data showed quantitatively that it is important for the skier
to work on the snow surface as one of the factors related to the sliding speed.



¥ XL C—19, F—19—1, Z—19., CK—19 (m)

1. WFEBAE S WD 5

TN ZAX =L, BHEFHALTCERERETDIAR—=YTHH, T AF—HHIC
WX, AF— h#%j~wif®ﬁﬁﬁﬁ%\hmmﬂimfmonxT Y TH D,
TEEIO A B = XA L2 WU ERILT D7D, FEOTBmARET DA X —v—OiEEFH -
RN DA MBEARTIR CTH D,

INETOMETIE, V=T 77N AT AEFI L EER R X0 | SEEEI
B 5E OB EZ RTZENTEENTHEDN, N AFNVAFT—F—NEBIIT ) @K T
DOEWAEHHE TITONTELT, 1/00 BEF S TR AX—FHICBWTEEL 258
TR 2 E 'R T E TITIEE > TR,

FIT, " ARV A =T —DFIFEFRDB AR =T Z 7NV AT A EFZTIT
DIVTW D EINER Z 52002 T 5 2 &#f%é/XTA%%%L ZOFH - TS | <
BAHT-OOEMBERAZEETHZEICED, TAXAF—IZBITLHESBLT-ODE —
WramCaen, a—F U IR Z E BRSNS,

2. WREOHD

AWRTIE, V=T 77N P AT A=A L LT Ry A X — DA EB AT
AT LNDORFE LA AF LT VAR A X — Y — OEENF - AT 2T LS IEET A0 X
— UEINER A REE L, BEIRRRHME A E EICITY 22 ENE T 5,

3. WD kL

(1) AF—FY—HU =TI NE—a oY 2T A0O%%,

(2) AFX—Y—Hv =777 NV#ES] - KIIEHAIT AT L DBA%E,

(3) B LEAXF—V—H YT 57 NE—2artr AT AR OAF—FY—H Y =7
Z T NARIED) - ﬁﬁﬁM/XTA X D EARENTIE ORI,

(4) FFEIBT DA AF VA —Y—OEBFHA| & fET,

(5) VEAEMREIZE D D EITER ORGE & FHI 715 OB%E,

4. WTERH

(1) TR AF—Heffid, FOEMEREE)N S DLT oM R ER 7 4+ — XA F L — e X TD
RIS EE LV, AR CIXEHIEPHIC L > THENR (L L WA AXF AT AN Ax—F—
AU =777 NVE—vare b A7 2%0B% L (K1), T—YarvrHamkan<T
WO HEDOEMEH L, FLOE LWEREREIC L 2EICH A, A ¥ —Y —~OWR & KK RIEHET 5
7O T ALE, HiEELEBR L, @mUNZHIE, FHUERONELZITO AT AE LT,
7o EEBA 2 FHI9 5 72 DIZ GPS L v — N ZERRICHY (T, B— a eV & RIERTEEZR
VAT LE LT,

(2) TARAX—HEEHX AT AT L2 Lz (K2), SATRTHIICER S hTn
LINRINOF BRI o 2RO AN RTRER T LI oS L — FERRE L ERL, TAI L
—  OFIRSCE Y FHIFALE X, A F—ROVERECHRIENEIC RE R BE 52D LD, AF—
A—H—=NFERLTCWEBHAT L — 22 EIC Lz, (ERLET VI 7 L— MI T =Y
L B N—= M0 TE/S—Y N AF—RIZ, B/ S—Y BT 4 v T AT LTED
JAEETH D, EFi/—2 & T/ —Y ORIZ, 4 [Eo/NM 3 dih
T/ REY T BTV D,

(3) TS LTz AT b L EM T EDBRFED 72012,
INAARAFIIVT R AF—F . S
—IZ KD RIEFNERLIT @
ol KERIZ, V=T T TN
E—TarkoURATAT
N AFx— T
AT L GPS LI — 3% H]
B ST o T, Bedfrfigpr o 7=
OIZ, il & — i & LT
A AFIL A X —¥ — N EMH
CHWTW D EERINZ 3 77
JA U Chble Il A F2hi L 72,
(A) & — RSN~
Ho— TSN B VTR
JEHRAEEAT O,
(B) & — A IS~ E
5o e BT b~ [ =
INEEAEZTT 5, Fig. 1 An rraﬁgemeht?)fe{pememal Fig.2 Measurement systems of applied
©C) BEXH 72 NE, FIE#IEIX  equipment. forces and arrangement of force sensors.

binding-
system

»

i‘

)
i
¥




TTh7u,
IS SEHEOEN AR W-BEES AL ORWI—E L ZHEY X — AR TIE L,
EVERIC IS mE Il L8k e LTiThb s ol AN TH 5,

(4) SRR AT LNBELNET—4 2K 3, M4I1RT, DORELY ., vk
RAZZ FFEDRBNTE Y M OB TR, DOREITNS L 1R T T 7 %R LT2H,
), BIZBWTIE, I BRZEIEICE =N > TRE AR DIOBbZ R LT, AR
X, X — 2 OIREA O ST TNERBEI L7 2 L 2R LTV D, S HICEHW0 .,
BIZBWNWT, ¥ —IEEIRHCBIT 2 IO RE I X — VK TRIZBIT A 1O KR E IBR®RRD |
M IZBWTEIZ — U B THFORE ENZ — U Eio RS L0 bEWhE R L, &t
BIZBWNWT, H— U hEEhE LK TR S oK & S, 1RIERBEOERZ R LT, T2,
z B, x BIRIZBWT L, BT TIEH 205 W BT 5 N0 15448 B) I3 1o hn
H— U THREETREL 2o T, UL EL D | EVERRBEIC X > TRAET D EHK ITEND
NENTNWDZEEZRT I ENTET,

T—arbr L 0ELNTINEEDOREENS, SF (A) OILEEIL, &4k B) OMEE LD &
RKEWE—7ENREONT- (K5), £72, Z— U0 EZERNCIBWTH M A) OhmEE T
B OMEE LY HREVEZ R LT, ARERIE, WERICRDIFTE L BEFEICBINT,

PLEX D, WESKIIBONTIE, £EWQICBIT2EERKLESHEL TSI EE2ELTE
0. EMER 2R INEERE K ONEE B EDS IR ISR L CHENCE N CWD Z L 2Rt 2 ENTE T,

(5) J1DOFERN BATONTHIFIT Lo THmITE < TNTEWDAE LT, INEEIZ HIiEND
U Tz, HIREEZ ERIICHE X D 72DI2IE, FEERICNA AF NV AF—F —RZh TN
WZBNT, EOX I REBZITSTZONERIAET DL ERHH, £ T, E—vartr
oL — 2 252, BEE OB X 2 6 12777, A TIXUI 0 B2 E% D O IR
O ENMTbhiL, ¥ — %P TR ThN T\, BTIE, YV EBIEZNL X —
VIETREE CT—H L THEBIEN TN TS, C TRUIDVEBEZEZNL XY —%FET
FE—EDORBEEAENMEZNTWD, 2D Enn, EEIER & U CIERagE 2 F0
E L7 FHEDOEINC L > THIIOEWAE L TS Z ENEEMITRT I ENTE T,

1200 ’
1000 y-axis

= z-axis

1200
1000 y-axis

300
0 10 20 30 40 10 20 30 10 10 20 30 40
Time[sec] Time[sec] Time[sec]
(a) condition A (b) condition B (c) condition C

Fig. 3 Results for forces in each condition.
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Fig. 4 Results for moments in each condition.
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Fig. 5 Results for combining accelerations in each condition.
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Fig. 6 Results for knee angle in each condition in 10 sec.
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