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ABSTRACT

The purpose of this study targeted to national cross-country skiers representatives was to implement hypothetical experiment on
their patterns of the movements and analysis on kinematic variables occurred while double polling was conducted between starting
and finishing phase of 56 meters. Furthermore, it aimed to provide a set of quantitative data to illustrate how to improve one’s skill
and performance of sprint. In our experiments, we conducted 3-dimension analysis of cycle characteristics, joint angle(hip, knee and
elbow), and pole angle. The results showed that at the starting phase, the players did not show a significant difference in attributes
of time and distance. In heat 1 where elbow angle and polling starts, the pole angle was noticeably high in heat 1. At the finishing
phase, there was a considerable distinction with a high frequency in performing a short polling time and high speed in heat 3. The
players showed large extension between the flexion and of the hip angle which indicates high contribution given from the movement
of lower body(hip, knee).
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Table 1. Biographical information of participants

. age height wel, career le
ahies & T e Gl

A 19 178 68 12 152.5

B 21 169 64 10 145.0

C 20 170 63 15 142.5

D 18 181 63 10 152.5
Mean 19.5 174.5 64.5 11.8 148.1
+SD £1.3 £59 024 4 152
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Figure 2. Camera & control object setting

Figure 3. Players wearing roller-ski

QRE FHadP] 93l MAFE BT Hol2 BFS A8
=2 S5th WS AHHE BEL <Fgure 3>7 2tk
AR Aol FHIFEANA APNES SABIES S 3§t
AL, AA 2Z-E F7IE Ads] ke s BF H
i A718E 3ot s 8783tk oF 1000 m A7) 20
A 39 7P 2Z-ERV|E Fsp| Hsf s
22712 25 min FHIEES & & A ARE HAE
Tt 3] 3} Atololl 12 min F21& F3HAl 3l
FATEY] As Fastd T2 Factive recovery) 7
min?} &2 F2l(passive recovery) 5 minOZ 7M} A71E EAl
S}AtH(Vesterinen et al.,, 2009; Zory et al., 2009; Zory et al., 2006).
ATYE JPIA7E TS <Figure 4>} 7o) Hsaeich

25 min warm-up ‘ 12 min rust‘ 12 min rest

Figure 4. Sprint simulation.
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(026+0.02 sec, 026+0.02 sec)’} ZHzt §-¢J3 2}o]2 VRt
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Table 2. Kinematic cycle characteristics of double poling at start & finish

Start Finish
Variables 1 heat 2 heat 3 heat 1 heat 2 heat 3 heat
MeantSD MeantSD Mean+SD Mean+SD Mean+SD MeantSD
Cycle Velocity(m/sec) 6.95+0.59a 7.09+0.55a 7.09+0.5% 7.1940.28a 7.22+0.33a 7.46+0.25b
Cycle Time(sec) 0.8410.06a 0.79+0.06b 0.80+0.05b 1.01+0.07a 0.99+0.07a 0.96+0.06b
Cycle Length(m) 5.8840.58a 5.6110.57a 5.66+0.58a 7.22+051a 7.16:0.45a 7.13+0.51a
Poling Time(sec) 0.27+0.03a 0.26+0.02b 0.26+0.02b 0.27+0.02a 0.27+0.06ab 0.2610.02b
ST(%CT) 67.58+3.80a 67.55+4.27a 67.09+3.47a 72.77+2.25a 72.47%2.13a 72.56+2.38a
Poling Frequency(Hz) 1.20+0.09a 1.27+0.10b 1.25+0.08b 1.00+0.07a 1.01+0.07a 1.05+0.07b
The same alphabets as superscripts in the same column are not significantly different from each other(p<.05).
Table 3. Hip, knee and elbow flexion-extension range of motion during double poling at start & finish. (unit: deg)
Start Finish
Joint Variables 1 heat 2 heat 3 heat 1 heat 2 heat 3 heat
Mean+SD Mean+SD Mean+SD Mean+SD MeantSD Mean+SD
Flexion 54.50+12.05a 50.58+14.18a 61.41+7.51a 55.6016.89% 53.92+8.12ab 59.08+9.20ac
. Extension 96.98+11.67a 91.79+17.82a 100.54+10.25a 98.00+12.30a 95.65+8 41ab 99.72+747ac
Flexion 11.62+4.73a 11.01+6.33a 14.20+7.87a 7.57+3.80a 6.50+4.47ab 11.27+6.77ac
e Extension 28.35+4.94a 24.6819.41a 30.38+9.49a 18.46+4.88a 16.98+6.87ab 21.47+5.02ac
Flexion 15.33£9.71a 202315.27a 15.62+17.63a 15.84+2091a 11.49+9.38a 12.41+8.40a
e Extension 67.70+20.18a 75.28+6.3% 80.18+17.15a 93.00+19.62a 89.75+10.22a 88.81+1591a

The same alphabets as superscripts in the same column are not significantly different from each other (p<.05).
Flexion; flexion range of motion during poling phase, Extension; extension range of motion during poling phase.
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