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AL T, UA v Z—AR—=YDORENRFEH THEAF— « A/ —R—FIZEBL, EREICBWNT, =
o7 AU — b OB ORI % E20ICHHE L.

DB ICAE B LR T, R/ —R— N0V ¥ U I HEICBEP OB T 2V — S OREAETo.OH A
R LR T 3 —~ AOBMBRERIELTZ. AR—YORRREIZBWT, 7R Y — ORERTOLEABR
HEIT, ABEOTIR, Bl Vol Fax—3 g ko T T A ERAMBNTVS. EHIT, &
)= R= ROV IO XD B i, DB N ST VALK E R EEE 2D LR
BIICEZ LN TS, LML, ZOEIRTA L Z—AR=IVIZBNT, 72U — ORERTOLEAFRE
LN T +—< U ADBERIZ L oo TRV, 2 TAIETIE, EEOBEESICBRTORE X ) —R
— ' —OLIRREEE E RIS T 5720, AFREZFHIL, T200 BEMRIEEZ2HE L. AfikE L
LCiX, O (Electrocardiogram: ECG) & FDOUOLDKEERIESE) (Electrodermal activity: EDA) Z &
L7z, 2L T, B TFaxz— 3 VOEBEWZL2EHREOZILLD, ABEREL T +—< 2 ZOBREZH
EL7Z. LDEXNSITFELHEERERH L, BEMEROBIZBMRIEEIOMRIE L L CULALEENT (Heart rate
variability: HRV) @Ay (InHF) &K, F/z, HEEXIEE»OIX, ZRARIREIORE L LE
oL B X AL (Skin conductance level: SCL) ZHH L7=. TOHEE, il EAICAD R ) —FR—4&
—IX, ABEE D OIBICHETC O, RERNC DA F s, HRV O InHF 238 L, SCL 23 L Tz, &
72, WO A a7 LEHOBITEOHBEZ R LTS Z Ehbhotz. &5I2, AaT T 58ED
W, HESE L SERENDIBOEEHTA LTV, ZRLDORRIE, BEFRA ) —R—F —3Es Fax—
Ta UL L B IC o TSP RRIRE SN D IRIEIERS L, & O AR IR BN 2R AE & BT 4 —
VUV AITIEOMHBER S B Z LR LTS, RERE, BlA0 X5 RERIRBHRIZBWNT, v H—2R
R—=YT AV — b BREANC BTN LHEAEREZ RTIENTERRLE LB, TR — FNPBEHFOERIR
REZ WY HIET 5 7= D DI Eim OBBICE#R T 5725 9.

FREEICHEH LIEAFRTIE, UA v 2 —AR—Y TIZT7T R Y — M A EERE: CHREIC A SO ELZ T+ 5
FERZ LW Z R 5728, FERECHEEICH X 25HR 2 AT, HEEORME EBMICHH T 2 51k
ERn L7z, ERCIEEREOAX B TCOAFZT—F —VEfEzxtg L L, NUOEEE Y 3HEv=TF7 7
RREESE YRR, BEE O FIIm AT — R IS L, SEEToFEHEZFHI L. £/, 2
EESAE o PIFA =N B A T THDHIENBAF—T —VRIZHEL, BEND X F—HR~OHEOHEM
ERELZ. oot E ERE ERREENTICES L, EREEPRE LD - HREOEWE EE
AR C X 285 AN T 5 2 L 2R a7, AF—IRICES LB b iy v 7 o X %,
MBI A U718 v DI ORE @ EE, SR 2P0 B 1D F S & OERI D> & o faf S A A % 2
neny —UEEORME L LT Lz, MR E LTl LZRME» S, ERE P RELD S, Er K&
CIEFSHE, PRM LY TAXF—IZWMELREND, EAMMARAFT—#ELZ L TWD 2 ERbhotz. > TR
WFZE T, FEEO X F—EAmEIC T, MEARFR T LEEE L hlE 0% — HEEOBE WA EENICEEET 5 2
ENTE, AR, FHCTRAF—Y—DHET RS HEEOEELZ R TE B TEY, A%
A REEDA L LT IR THRE R L —= L S A DO HIEOBERICEET 575 5 .

WIEL LT, AFETII YA L F—AR—Y DOEREICBWNT, BT 2 U — hOLBEABRE R R L E
BbTH52LT, 7RV — FRALEEOEEARMET L —=0 7T 38R 000, 20 RET_REEELRT
ZENTE.
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This thesis quantitatively investigated aspects relating to winter sports athletes’ psychophysiological
states and skills in real-world settings.

It is established that athletes’ psychophysiological states change between different competitive
situations. However, the relationship between precompetitive psychophysiological states and competitive
performance in winter sports has not been explored. In this study, this relationship was examined in a
snowboard jumping competition. Electrocardiograms (ECGs) and electrodermal activity (EDA) of elite
snowboarders were measured during competitions, and autonomic nervous system (ANS) activity was estimated
from these. We compared precompetitive physiological states between different competitive situations and
investigated the relationship between these states and competitive performance. The results indicate that
the precompetitive ANS activity of elite snowboarders changes to sympathetic predominance as the
competitive situation intensifies, with sympathetic predominance positively related to competitive
performance.

Regarding skills-related aspects of winter sports, few methods exist by which athletes can comfortably
evaluate their own skills during actual sporting performance. We focused on ski—turn motions and attempted
to extract ski—turn features that can quantitatively assess differences in skill between expert and
intermediate skiers. We used an unobtrusive method involving three small inertial measurement units (IMU)
and wearable plantar—pressure distribution sensors. Results showed that the expert skier made symmetrical
turns by turning the waist aggressively and loading skis with the heel side. Therefore, this study indicates
that it is possible to extract features that quantitatively evaluate ski—turn skills using a comfortable
measurement system during actual sporting performance. This study may also contribute to the development
of a comfortable and effective training method for winter sports athletes’ personal use during actual
performance.

In conclusion, this thesis quantified the psychophysiological states and skills of expert winter sports
athletes during actual performance. It therefore provides guidelines for athletes to consider when
training, in the aforementioned two aspects.
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