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A Study on the Effective Bicycle Fitting Method for Injury Prevention

(For the Development of Bicycle Fitting System)
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[Abstract]

This paper proposes a corresponding bicycle fitting method through a number of clinical results and
experiments, with the aim of standardizing the comprehensive bicycle fitting method with the aim of
developing a system that incorporates bicycle fitting software and hardware to proceed more precisely
and quickly. This bicycle fitting method can determine the value of bicycle setting for the rider through
in-depth counseling, bicycle check, sophisticated body sizing and analysis, and from the bicycle adjusted
to this setting, the posture and pedaling torque can be analyzed through fixed lading, which can be
followed to find the most efficient setting value and optimize the bicycle to meet the needs of the
rider. Such a fitting method can increase the satisfaction of bicycle riders and also be expected to
prevent injury through accurate bicycle setting values. This paper can be established as a bicycle fitting
technology that can be recognized even in the global market if the final bicycle fitting system is

implemented as the result presented in the most concrete domestic and foreign countries.
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I. Introduction
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II. Related research

2.1 Bicycle industry & fitting trend
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2.2 Bicycle Fitting
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2.3 Bike Fitting System

Fig. 1. Fit Kit Systems[12]
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Il. Bicycle Fitting Process and Method

3.1 Pre-consultation for fitting
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3.1.1 Occupation, age, gender
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3.1.2 Weight
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3.1.3 Pain, injury, disease
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3.1.4 Riding time, distance, number of times, speed
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3.1.5 Riding purpose and other sports to enjoy
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3.1.6 Body sizing
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Table 1. Body sizing[6]
category Measuring method
Height Measure it using a general
measurement method.
Weight Measure it using a general
measurement method.
Spread your feet about 20cm against
Inseam
Length(IL) the wall and measure from the floor to
the top and end of the crotch.
Measure from the sole of the foot to
Outseam the top of the femur (approximately 3
Length(OL) centimeters or less) with the sole
spread out by 8 degrees.
Sit in a chair, stand at the waist,
measure from the bottom of the chair
Upper
Body(UB) to the shoulder.
The shoulder is measured relative to
the top of the cuff.
Sit on the chair, lower your arm, and
keep your lower arm level forward with
Fore .
Arm(FA) your elbow attached to the chair.
Lightly hold the ballpoint pen in your
hand and measure the length from the

center of the ballpoint to the chair
(where the heel touches you).

Sit on the chair and stretch your arms
forward and keep them level. Lightly
hold the ballpoint pen in your hand and
measure it from the center of the
ballpoint pen to the center of the
shoulder.

Arm(A)

Sit on the chair and stretch your arms
forward and keep them level. Lightly
hold the ballpoint pen in your hand and
measure the length from the center of
the ballpoint to the chair (where the
heel touches you).

Total
Arm(TA)

Sit on the chair and attach the waist.

The knee maintains 90 degrees and

measures the length of the seat from

the front of the knee (the front that
popped).

Upper
Leg(UL)

Sit on the chair and attach the waist.

The knee is maintained at 90 degrees

and measured in length from the floor
to the top of the knee.

Lower
Leg(LL)

Measure the width and width of the
cuff pole from the back in a
comfortable posture.

Chest
Width(CW)

Measure the width of the ASIS from
the front in a comfortable forward
position.

ASIS Width

A general Q-angle measurement

Q-angle-R method is used.

A general Q-angle measurement

Q-angle-L method is used.

Sit in a squatting position on a special
measuring device or thick corrugated
cardboard for two minutes, and
measure the left and right width of the
hip by measuring the center of the
depressed area on the left and right
sides of the corrugated cardboard.

Ischium
Width(IW)

3.2 Check the user's bicycle equipment & Fine
adjustment
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Fig. 3. Bicycle equipment check form
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3.2.2 Make/Model/Size/Year/Style
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3.2.3 Handle Make/Model
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3.25 Top Tube length A/H(mm)
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3.2.6 Stem Height(mm)/Length(mm)/Angle
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Fig. 4. Stem sign
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3.2.7 Saddle F/B(mm)/Width
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3.2.8 Saddle Height(mm)
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3.2.9 Saddle Angle
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3.2.10 Crank Arm Length(mm)
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3.2.11 Front & Rear Gear Style
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Table 2. Body size value and Fitting formula[5]
(2014 Development of a Research Laboratory at
Suwon Women's University)

Category Fitting formula
Seat
tube(Height) 0.65+1L
Top tube(H) (UB*0.7525)+(TA*0.07)+(FA*0.078) -

TA*0.2 - 4
(UB + TA) / 2 or (UB + A) /2 - 4

Stem Length

Overal Reach

Crank Arm |5 106 + 82.5( or (IL * 1.06 + 82.5)
Length
Saddle
hiant(SP) 0.883+IL
Handlebar 0.005+(SB*SB) - 0.2 * SB - 1.5 - 2
position(-)
Handlebar
Length(ROAD) W+ 2
Handlebar .
Length(MTB) Height /3 + 4
Saddle Width W+ 2

4. Pedaling and Riding Position Analysis
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Fig. 5. Before (left) bicycle fitting, after (right)[5]
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12 o'clock on the pedaling side

6 o'clock on the pedaling side 9 o'clock on the pedaling side

Fig. 6. Foot heel position when pedaling[5]



A Study on the Effective Bicycle Fitting Method for Injury Prevention (For the Development of Bicycle Fitting System) 153

73 79 30| IAYFL 2 o) we A
$7S ol F U ALY T HEAVT Sof Seprh
BOFS B4 Q] oA T 4 Ut e 2L HA
s}7 HgyL o] mhRolct

Fig. 7. Foot heel position by angle during pedaling[5]

n ||I}III||.. n‘llln

66 65 63
0o 0 O
102 101

50 % 50

KPH Avg Max Dst
26.8 0.0 0.0 Oom

Watts Avg Max | RPM Avg

@ Max Grd
126 0 O 7% 0 -

0 0.0

Fig. 8. Analysis of pedaling torque after bicycle fitting
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V. Conclusions
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