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Abstract: In this study, an automatic transmission was developed for a bicycle. This transmission uses the
pedal rpm and riding speed information for efficient riding. This transmission was installed on a bicycle using
an internally geared hub. The automatic transmission was developed for a beginner to ride with proper gear
changes. Indoor ride tests were performed to assess the performance of this transmission. Here, a ‘beginner' is
defined as a bicycle rider who can maintain a riding power of ~150W with a maximum heart rate of ~80%.
Furthermore, ‘ride with proper gear change' means that the rider could ride the bicycle while maintaining an
efficient pedal rpm by the automatic transmission. One expert and four beginners participated in the ride test.
The expert was chosen for the comparison with the beginners. To minimize environmental disturbances, the
ride test was performed indoors. In this test, two types of gear changes manual and automatic were tested on
two types of roads a road with a gradual incline of 0-3% and a road that simulates the bicycle road along
the Han river in Seoul. The results of the ride tests show that the algorithm applied for the automatic
transmission helps beginners to ride the bicycle efficiently.
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Table 2 Shimano Nexus 8 speed hub gear ratio Table 4 Riding power and proper pedal rpm
(SHIMANO INC)

Power | O~ | 15~ | 40~ | 50~ | 70~ | 100~ | 170~

Gear 1 2 3 4 5 6 7 8 (Watt) 35 50 70 80 | 110 | 200 270
Gear

) 0.52 | 0.63| 0.74| 0.85| 1.00 | 1.22| 1.41| 1.61 Gear 1 2 3 4 5 6 7
ratio
Step(%) 0 | 223|160 139 17.5| 223 | 16.0| 13.9 Pedal rpm | 0~ | 50~ | 55~ | 55~ | 60~ | 65~ | 70~

(RPM) 70 70 75 80 80 85 95

Proper
Table 3 Gear ratio and Sprocket teethSCOTT SUB35 Pedzlrpm 45 | 55 | 60 1 65 1 70 75 ] 8S
model)
Gear 1 2 3 4 5 6 7 8 o] 3|BE HAstgon A Ay} A
Sprocket | el 31| 27| 24| 20| 16| 14| 12 2 7101H]_% LA AHE WeE e @
® 5 A% ARR ] Sle 42t ARkl
Gear 1 11| 135 | 16| 175 | 2.10| 2.63 | 300 3.50 SEEAE 2008 ARG W7ol s H e 2
ratio ArlE Agste] =ede] 7lo] WA ~xead
o] tg=of| BjnLdte] YERNE Table 33k o] 7]o]
ol AAAE WEFXS9 EAS Hlwste] e Hl(Gear ratio)s UERE o Slvh 7lojHl= A%
deh dwbAow Fuel A AEe 3¢y A 1A D nkee] SjAs viEs vekde
7118 B e A AHA B9 186%S] WHE ARE AAAA 8 W 7]ojs|nE Fastd
7ML e, 2Ho|ER Y] F& e FaE A 18]l disl ukF) sl dde] HA 1130 A
Ho Jxrt A3 1 MY w W] wEo ol 353744 sk MAE 7HAA dh
305%9] WSS THA AL g o2 W& T]o)(#) 3 K=z otpal=
7} vEol e WA BE Atk
A5 &) kel AF&-¥ SHIMANO INC9 3.1 28382 HZrpm
nexus 8% uUl7|ojEE 7} 7]oje] T|ojH|= A"Ae] FPEHo| et 44 HAdrpmS
Table 2} 2Tk W& JHs]= Ay = Astn FasE A AAAFHY o] gl F
Hu = 3] Hl%% E’\l} Aoz wHdeo 3 A 2 Ean MAd Egs FE o=
I wpF 3] vE&Ql HEAR] VlojHl= AR dHA Aot FA=EHA wEt A dpmeS 50~100
o] AQlg IHXWOH o AxEpzle] Sla(t) AER fAet FPsh= Aol AHT o=
o] 3o x4 7hssith APAFECV A YR =], FAEE ]
200W o] A5 #He rpm 90~100 rpmO. & -3
22 AMA MH st o]l a8A ez YEga® 100w o]
AEAELGANE FR 579 AHAY AE sho] mwA We FHow FYsi= A9oe
2 ZHO|EATE HeksHAl AbE bt 8 & 50~70rpm2] Y& 3| AGFE FA sk 2ol a&H
Fo] Folofstr), g AFEA ] AP A H R J A#E YepTh®
i3 FdZHo] AH}A B w2 AdpmS &

s A4 ol A7t FYbs FES 4P
ol
E

AA AN E ZFa dojofet, geAA 24 s sl 5o F2E fGA oA st EaT
Al AEF HFe] wol7f WA ThsElof gk = A oW?lDﬂ w$o 4] dHdpme 3 AF
AHAGTE HFAINE AAARZ AF o5 F37E AXA TS AEshe 3] o
160~180cm®] ©]-&=}7} o] & 7hset AHA A71E HYA L F59 FFS S

7Fzl SCOTTAFS] SUB35 R HS HAslt TPl AL A dpmeS K457 A
SUB35 221 28inch 1149 vl & AF&3taL <t © FYEYo] ¥S ui= 40-50pmAEE HE
Fat s Eutolel okn A9 xHo] Jhe 3|dE AlAste]l o] Frhghel wet Fhshe
st AAE A A we dAgg 8¢ W] 250WA =Sl FPZE=H A 90~100pme A 7H
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Fig. 1 Bicycle automatic transmission algorithm
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Fig. 2 Automatic mode algorithm flowchart
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Main box

(Control boarg, Battery, Gradient sensor, Shift control device) Speed sensor

Information display and control box Internally geared hub

PedalRPM sensor

Tnternally
geared
hub

Output Input
signal signal

Fig. 3 Automatic transmission of bicycle

Control board Power converter

Battery

Shift control device(Motor & Wire pully)

Fig. 4 Picture of Mainbox
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Table 5 Participant profiles

.. Height Weight
Participant Age
(cm) (ke)

1 31 177 72

2 34 161 49

3 32 165 70

4 35 173 79

5 30 179 82

Fig. 7 TACX Fortius multiplayer T1930 bicycle
Simulator
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