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A Study on the Adjustment Method of Bicycle Shoe Cleat
for Bicycle Fitting System

Gyoung-Hoan Shon*

Abstract

The nation's fraternity and elite players who have built up a global bicycle infrastructure often find

it to be a problem with the bicycle's speed and speed reduction, pain in knees and hip joints, or

even with the bike itself, or with the bike's own physical defects or a riding posture. However, we

found that most cases of cleat adjustment errors were likely to be true. Accurate adjustment of the

cleats is the most important of the entire fitting process and can be the basis for improving the

ability of the bicycle rider and preventing injury. Therefore, the study was intended to give a prior

study of bicycle fitting, which can improve bicycle efficiency and prevent injury when riding bicycle,

and specific ways of adjusting bicycle shoe cleats, and the following results were obtained. First, the

cleat characteristics of Shimano, LOOK and Speedplay, which are currently used in public, and the

characteristics during the cleat adjustment process, were derived. In addition, the structure and

characteristics of dedicated shoes using cleats and the method of using pedalling by the structure of

shoes after adjusting the cleats were derived. Second, the position of the shoe and its relationship

with torque in pedalling was discussed, and the method of adjusting front and back of cleats was
derived. Third, leg length, ASIS, Q-Angle and Q-factor etc. were analyzed and the method of setting

and adjusting cleat left and right values were derived. Fourth, the relationship between walking angle

and cleat rotation was analyzed, the method was derived, and the torque size and angle behind the

cleat adjustment were compared and analyzed using the spinner to indicate the torque and the

effective mean torque angle after the cleat adjustment.

» Keyword: Bike Cleat Adjustment, bicycle injury, Bicycle fitting system,
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[l. Background

2.1 Bicycle Fitting
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Fig. 2. Bicycle fitting software design
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Fig. 3. Conceptual diagram of bicycle
(hardware) for fitting

lll. Results of consideration

3.1 Bicycle cleat
Cleat

3.1.1.

Fig. 4. Bicycle fitting software design
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3.1.2. Type of Cleat

Fig. 5. A : Shimano MTB cleat, B : Shimano road
bike cleat, C : LOOK cleat, D : Speed play cleat
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3.1.3. Bicycle shoe and cleat fitted with cleats

Fig. 7. Bicycle fitting software design[19]
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Standard Cleat Position

Midsole Cleat Position

Fig. 8. Standard Cleat Position, Midsole Cleat Position[14]
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Fig. 10. Bicycle fitting software design[13]
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3.1.4. Cleat characteristic
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3.2. Adjustment of Bicycle cleats
3.2.1. Adjusting the front and rear values of the
cleats
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Fig. 15. Adjusting the front and rear values of the cleats
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3.2.2. Adjusting the left and right values of the
cleats

a9 162 SYES 95 245k oE SYES 7=l
B F A5 s 249 5 kg Aol 29 ¢S 243

SYE 239 & 24 due AL AL & A A
25 oAt g APl = e Ate]7h HolA Ay 7}
7HATR= Aotk thA] el FEe] 114S Wiy 7pt
o] a4 %] HAS A= olrh FYE 24 T T8
T e AR el vlel] A os vhe 5 Sl
ot F92As Al ol 7 aRlES adsior It Se
E A4S 98 agsor & 8952 vt gk

= v Seat bone
male Width female

Fig. 17. ASIS

SYE #9224 821 T ASISE 18] 17004 A7 =1t w
oM stgow 7Hg wol Fojup2 Holtt. tiiE: ASIS9A]
7b i A9 19 dAgT ASISO| YHl= At wie]
ZA7|7F oA o] i WL FAo] FTh ASISHHI= S8 E

24 A 59 s 2dshe gQler It B8
ASIS7F F-59] e A3l AL o ad 79

fo
ro
fo
o,
o,
A
Kuf
=
o>
@
wm
o
4
Ga,
D
o
=
o,
k|
_O‘L
N
i
3
:?1:."
>

of AdA e A =4Sz 7] el
Q-AngleAl H AJ3to] Wo] 85 = AR 4P A7
AelA = FeEdore 2 e gle & sl 23 1990
MAE Q-Anglegt ol Hlal ool & o An wbA

ASISgh] ATk ad) o] k7] Mol AL o),

S g8l 11 184 ASIS, 7%, &9 S A
selspd wialzAgo] o] Fol Aok Jtt. o]¥l FALE 27

sleel A2 el W Fashl 248 5 v,

o o

Fig. 18. A:before knee alignment
B:after knee alignment[21]

ASIS ASIS

Fig. 19. Q-Angle[18]

aga FRE F9- @S 24s] 98 teldel9k ASIS,
Q-Angle#t 9% A st=do] Ao S-S Fhetsljof
shedl 2% A o] Aol Q-Factore|th. Q-Factore 18
204§ ARAY 95 FoA wE 2SS E74A 9
UH| & oJnjglt). o] Q-Factorg AAsH= A2 IA 19 21
o] Werl(o]sl B.BUH| | ofgt FBALF9] do]e} 1
g 229 A=A 9o EYolth. Q-Factorw] 7} Hojx|
A8l F2o AR "otk wiite] 919 thEHo], ASIS,
Q-Angle¢} Q-Factorg 7t shHA 4 #hs 24siA |
t}, Q-Factore &Fulgolvf A2 529 22 5524 A
A9t meg AAAY 4$ Q-Factor7} FoHA L FHEAA=}
A7 9} Akekgald A9l A9 Q-Factor7} Hojzltt.

Q FAacTOR

Fig. 20. Q-Factor[16]



A Study on the Adjustment Method of Bicycle Shoe Cleat
for Bicycle Fitting System 99

Hepq 2PE A gk 24S 98 e 19 239 1Y
ez Bz 1 2hes A BAa 97 ke 24l
sk w 2

“

= '._.,_.“....‘m-.._,.,.\..l =~

ARAA A FAAA UE T2 240
LOOKAS] Sl Aol mhet Zel= A4 §48 23 9)
1 o

o

o2

A 4w 2ws} Aolds s waz Z4qo] Ausol sinl
Fig. 21. Length of crank shaft[11] . |
Vg2 RANES AEE B9 RAGES FARAE B
A F43A4 ZE A e 2AA=E T 4 ik Rk &
7 go] (°e] FelEE A FHAGY AHES DR o
H Ak 34 o R AT Ak g SYER <9
PR 2t 948 8L 2a gk
Fool Progression Angle
T e e S e
Fig. 22. A:straight-line crank arm, i R ST e
B:flexural crank arm[11] )
0 1 2 4 L] [.] 10 12 4 18 EIU 4 60
a9 22 A%YA o] BRIl 2-AAYE AZAPERE o
AXY Byt #4 § AWAE AFeta ok 2y FA B S ] T
g Y3 4o AS SYE FAF @S FAdAY A #E W - W
YSEHEA71D) 2 3HA D 49 AH7X7} F T ol Fig. 24. Foot progression angle. Normal ranges
27) o] AdA Wl ol e-e AL otk shaded(18].

79 24% ANl BY7ho] PG Q7T ok, 9]
AR 4o-T R EoR WE Alge] 13

A7 As & vk B 2

3.2.3. Adjust bicycle cleat rotation value

ZEE 249 Id g A g A9k 24o] o]Fx
o] AAlgty. a7 2347 Sk 77t HAARE 7
lor o] B 7t aybdel giEEe
ARA G, 17 2449 Q17 23
Eg fAs fad7], A71E A

wolt w17)e] B AR, A9 715

re
IF oo
i
&

¥

N
bt
rrE T
X
N
oS
5

iy

4
) 2

.*I direction of
Y wealking

’,
)%

FPA

ME4
N5

long axis of
the foot

Fig. 23. Foot progression angle[18]



100

Journal of The Korea Society of Computer and Information

2 A0 HEA 712)AF
2= Al 2o Sl S EZ AYY
A gtoltle] W5 Bazed] s =

a9 27 SYEES 114 B¥ 43
t}, 2R 2holr <] _HJE =y 0 %l o o]

¥ & %‘8 ?ﬁﬁolr/} le*tﬂ

&‘E{
;&
o,
nj
i
1o
>
3
2
X
(A=

Fig. 29. Analysis of Pedaling Torque Using Spinscan

z7 (BH Jﬂ“?ﬂ E3 HXAE A7 oojr). im Eiae |
o 94L& Hge] Zhwo|n Wk AA gt YS 92 1

ol oo 3
0°~180°744)9] g e sk Aoleh web 9 $lof
gz e 9% o] ool Fel zm 33 2okl
EEERE FEAR EEUERE DSOS EL
S o JojAt Ao AUYA Bit B2 el §
Fge] 20l B4 Atk A 19 219 dol 3

eulele] o] AeiE B WF AEE

A459 Aggor $HL 5 vk

9} B) £42 918 2Ae Ao]=e] A7
A LAl g AR LY. 29, WSl AY 150

02z "Lro
=

[ ]

299] A°] BRG] 3715 B9 %—E’—EOM 1)) :‘;l

18] ﬂﬂl e g eckyl g 2ojd A A9 A

90°% Yehts ¥hd B 4§ 100°~110°%= veptar 2,11:},
ZEE 2470 A9 Ane} g B HAshHa /Mg &

ol Bell Hlal 7S S-S ofH] g

T 23 FEE 2Ao 2T gyl F8o| Eopxitt

= Avjol},

221 #e

IV. Conclusions

AAHG ARA QLS TER BT AAA BelEA
FES BRI ANA SHIE BT A3 A 2¥2Y
AAAE At ek



A Study on the Adjustment Method of Bicycle Shoe Cleat

for Bicycle Fitting System 101
Be 3ol dYE MFES A7 el T vehe gk 2AS] A8 B4 s SebAt ool £ o Al&st
A & B g Ast, F5 9 adde] B we A e e B8 Adete Zlo] st 1 9ol ~
& ARA AA ] FAOIAY AFAA T el AAle] AAH A AANEE B4 EIPA tgst WrES S8t A3
e dhold A9 AL s B9-7F Bt 2 =Esln ] 7Ur We FA =&Y dlolEwo] A A A
SR} 2EE2ge Rl A9 R Sl B 9 BE A8 Al 283 5 glojo} a,
e A% 2 4 A
Fel=al A5 24 44 98 4§ A g
A Bolclel AR el 2o 5 5 Ak
A o] A7E AHAE & w A &aES Foln
B o F QA ARANR] i QAT 223 2 REFERENCES
:7111;}%‘ SEE 2Ol W AR W Areta [1] Shon Gyoung Hoan,“BIKE FITTER MANUALI", Dae Keoung
giqﬂr .ZELQ AL BAL B3 thoy 2o ARE wxar) BO(,)kS’ 20,14'
= o= T e T e et == 2] “Bicycle life,” 2010(7).
A, A FAo2 AMEEE Shimano, LOOK,

Speedplay?] ZH|E EX3 S E ZAYRA T EXNS &
319l 3 FYEE AMSste A8l Fxe B4 1
(e}
<

P E 2Ho|F aldte] Fxo| ot Huw] &8y

s
AR, 5}31%101 ASIS, Q Angle, Q-Factor5o] %2
A3} Ad3te] JuaAS BXela SeE #$ 24 g 44
E izé‘ﬂc}%ﬁ é E%?EE}

o ==
.E_, =3l o

EEdor 2uXvE o] 8s

Wi BAE SelExd o

22X =G AA AHgAEe] Y E
= Fas BEgt € ¢ glon
| nhskaL o] Ao T4
S 913k T3 dlolH

A =t
o AHAE ALt Befete

=
(]
[
]
-
e
ol
rlr
__r,(_,‘
o N
y 2
rulm I
)
e

F

=
AA Bt 58 45
o,

7ol G olGiehA oAl AAA Bhold 1% A 4
o] Mast volck, YA AHA SRS Bege
@ ofshatar Gl AL vla) HIE obd J|ZEA o
B3 Q3 o] olfE A FHAEYS AQA Az
23k 439 Qoo BeAs @ me ) fRelt o] @
FE T AAA BN Ao AR Fola B

el gigk 149 SAEE Y F Adv VAR E
Atk 53] o] AFE 7|2E AT Estas s A AT
SHA 2T o] hnE o] AN AHEA &8E 5 ATt
W 2 2 AN d) Eds H% At
thh SEE # ghe 2AS] A% deElde], ASIS,
Q-Angle, Q-Factor®] 82155 A8t A4S Za 7|2
F7vA7F desit) w3k FPE 34

=z = 2~ 0]
—'EJ—E‘%}T/\}\_

[3] Ministry of Culture and Sports, “Activating the Sports
2011(4).

[4] Yoon Dal Hwan, “A Bicycle Sizing and Fitting System

Industry Workshop,”

by Extraction of Visual Information of the Piece”, Patent
power 10-2011-0024739/2, 2011(3).

[5] Hong Seok Ki, Han Joo, Lee Shin Hae, “Bicycle Culture
Space of Citizens”,
2009-PR-18, 2009

[6] Youn Sang Ho, Yoon Dal Hwan, Intelligent Smart Sizing
and Fitting System for Bike Users. Written by the Korea
Content Association '13 Vol. 13 No. 5. 2013.

[7] E. Smirni, and G. Ciardo, "Workload—Aware Load Balancing
for Cluster Web Servers," IEEE Trans. on Parallel and
Distributed Systems, Vol. 16, No. 3, pp. 219-232, March
2005.

[8] K.D.hong, "An Efficient Dynamic Workload Balancing
Strategy," Journal of The Korea Society of Computer
and Information, Vol. 15, No. 1, pp. 1-10, Nov. 2010.

[9] Q. Deng, Y. Luo, and J. Ge, "Dual threshold based
unsupervised face image clustering," Proceedings of the

Seoul Development Institute,

2nd International Conference on Industrial Mechatronics
and Automation, pp. 436-439, 2010.

[10] SHIMANO, http://www.bike.shimano.com/ko-KR

[11] BIKERUMOR, http://www.bikerumor.com

[12] EBRARY, http://www.ebrary.net

[13] GIRO, http://www.giro.com

[14] LINTAMAN, http://www.lintaman.com

[15] LOOKCYCLE, http://www.lookcycle.com/en/road-cleats/

[16] OTSOCYCLE, http://www.otsocycle.com

[17] PARKTOOL, http://www.parktool.com

[18] RESEARCHGATE, http://www.researchgate.net

[19] SPECIALIZED, http://www.specialized.co.uk

[20] SPEEDPLAY, http://www.speedplay.com

[21]

21] SPECIALIZED, http://www.specialized.com



102  Journal of The Korea Society of Computer and Information

Authors

Gyoung-Hoan Shon received the Bachelor
of Sports Science., Master of Physical
Education. and Ph.D. degrees in Physical

Education from Dankook University,
Korea, in 1993, 1998 and 2003, respectively.
Dr. Shon joined the faculty of the

Department of Leisure sports at Suwon Women's
University, Suwon, Korea, in 2002. He is currently a
Professor in the Department of Leisure sports, Suwon
Women's University. He is interested in Bike Fitting,
Physical Education for Children and Marine Sports.



