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Measurement of Ski Deflection Using the Fiber Bragg Grating Method
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Abstract : Ski deflection plays a vital role in determining the quality of the carving turn and overall
skiing performance. Therefore, it is essential to quantify the ski deflection accurately. Prior research
has utilized strain gauges to investigate ski deflection, but this method posed challenges, including
difficulties in measuring the multiple points of the ski. To address these limitations, we focused on
utilizing Fiber Bragg Grating (FBG), a technology that can effectively resolve these issues, and
developed new techniques to investigate ski deflection. Furthermore, we employed this method to
quantify the ski deflection during the carving turn for sit-skier, identifying their areas of
improvement to enhance the skiing performance. This paper presents the verification tests of ski
deflection using FBG, as well as the technical issues encountered by sit-skiers. Firstly, we
conducted a laboratory test to confirm if the FBG strain sensor could detect ski deflection when
weights were suspended. Secondly, we conducted an on-snow test to determine if the FBG strain
sensor could detect the ski deflection during a straight downbhill ski run, with forward and backward
loads. The results of these verification tests validated FBG's ability to measure ski deflection.
Subsequently, we compared the ski deflection of a sit-skier with that of a standing skier during a
carving turn. We found that the sit-skier had difficulty deflecting the forebody of the ski, which
limited the range of carving turn techniques sit-skier could perform compared with the standing
skier. For instance, fine adjustments in turn radius during carving turns are restricted. In summary,
our study demonstrates the potential of FBG to measure ski deflection at multiple points accurately,
providing detailed insights for skiers, unlike the strain gauge. Thus, we anticipate that FBG will

become a common technique for measuring ski deflection in the future.
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Figure 2. Procedure of fixing the FBG sensors.
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Figure 3. Verification test of FBG strain sensors in the
laboratory.
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Figure 4. Strain of each sensor when weights were
suspended at the back, middle, and front.
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Figure 5. Strain of each sensor during the straight downhill ski run with forward and backward loads.



Fiber Bragg Grating %% I\ 72 A F — 4> 72 AEH

HoTh, AF—WDIbAFHHNTETH S Z
EDRPHLPIT o7,

V. Yy rZAZ—BFOI—FHDRXX—HDb
HET—APREICDEEY T L THEHER
FEERENTORGER 5 T ETOEFEORT
Whs, ¥y P AF—EF 2R RIZFBG & Hw
T2 AR =D T2 HOFHI AT ) #2585 - 72,
ZFZT, UTO220HMZEHELT, ¥y b A
F—FETDY - HDAF—WOOTAOFHI%
fTo7zc 1 DHOHMIZ, EATHIRIC BV TS
MENTI Do/ y NAF—EFOF — VI
DAF—WOVTAEwEElb L. ¥ v P AFx—#
TOHELMBT LI THo72 22HDEM
[ R OV S TN O WENOY k& &y
L. EBOWEEREDOA X —RKD7zbdkhEaHIIT 5
T2 OB /NROY 7)) v Z RN R S
MPICT B ETH o7z VAL TOEEIT Ty
FAF—TOWETIE, HEIZLZ22ELHD .

2500

————Topl
Top2

2000

n
S
S

Strain(pe)

1000

k
0 0.5 1 1.5 2 25 3 35 4 4.5
Time(s)

2500

Taill
smmaTail2

2000

1500

Strain(pe)

S
S
S

500

0 0.5 1 1.5 2 25 3 35 4 4.5
Time(s)

Sit skier

Rl o BB 2o TR AWML E 25
Nt 5. v PAXF—EBFOWFEROA X —
WO AFHIZ L) ffER Y 27 5 TEMES 2
B2, RERE/NROY V) v TR R BLE
LTBLILEERETHLEEZLND,
FERIIETFEE L Y V=27 A% =5 GO DJE
I— R (RARFHE 23°) 12T To 720 T2 aFi
F— LB T AR Ty PAF—EF 14 (UL
Ty hy Yy b AF—F—] Lwn)) 70
NRYAXF—RRBROH LB 14 (LT A
YUTA YT AF—Y—] L)) 1, HEMERE
ERLT 7Y —=THEDY & - afTbil, &b,
Ny 7Yy FAF =Y —ZIZEMTOEEL, A
F T YT AR =X =X TTOWETITD
B WAL, Bl LB EOME L FH AT
0 — A Mo AF — i (Rossignol 1 #. HERO
ATHLETEFISSL, £& 1 165cm, ¥4 K7 —7":
22m) & U7z B RERTHAIES & MRk A —
WOEHOF L ET, A% —t vy —75H)

2500 T
————Topl
Top2
2000
2 1500
2
£
=
&
@ 1000
I
500 /)l
/i
0
25 3 35 4 4.5
Time(s)
2500
Taill
STl
2000
2 1500
2
£
=
&
@ 1000
500
0

25 3 35 4 4.5
Time(s)

Standing skier

Figure 6. Strain of each sensor during the carving turn of a sit-skier and a standing skier.
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