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Abstract: In this study, we propose a novel concept of "sense of locomotion based on an innate human
capacity", that extends the sense of locomotion by moving through the body motion that is different from
the walking motion. Ordinary vehicles, such as cars and motorcycles, are convenient, and provide joy of
ride. However, users have to control high-powered output source which is exceeded human capacity.
Therefore, they require special skills and give someone a lot of stress. Our device consists of a small motor-
powered wheel, and a wagon. A user sits on the wagon and operates the wheel by using reins. The maximum
speed of the device is limited under human walking speed. The user's eye level perspective also set within
70 cm from the ground. In spite of such low maximum speed, it can provide a sense of locomotion,
exhilarating, and safety, by the effect of the user's low eye level perspective. We verified the expansion of

the movement sensation and discussed about development of new sport with it.
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Fig. 1 Overview of CarryOtto
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¥ % PMV 2L T % (Fig. 2(a)). A AT LRI ERZ2E—F TNNA A, ANHPEET 3
¥y —TNA R, E=F TN A ZAOHEEZGIHT 22> Fu— 726K I N5 (Fig. 2(b)).
BEFRE L TCO ML S DAL, FI2 Xk 2WEEE, KB X 28O T v AR, DLk
D 3 ODYEKINLEE R, La—<2 VAT —LOEIEEOE—Y FAAL R, FMLEEa Y
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Fig. 2(a) System Configuration Fig. 2(b) Velocity Controller
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D, EAEAROETHHEZGE L TV, ZOOARY 2T LAOETRICEWLTRY 7 b ERT
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FEAJTIANC & BT RIRE & 72 2 A5 RS Bl T RE FELR 1 & B 72 Ikt - BHFE L 72,
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[ElfiE - o4 - RIOEFTIMTA B X 9 flhk & Lz (Fig. 3). AFNA 22 W BEfTEERZT-
72823, BRTHAZFCBEOTOARBERICERICSINTE 5 2 LAVRE N (Fig. 4).

Fig. 4 State of running with the wheelchair
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BLE Serial3

Arduino
DAC
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User CarryOtto
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JINS MEME Micro Converter
l BLE I UART l
Android BLE BLE Motor
Smartphone Serial3 Controller

Fig. 5 Hands-free speed controller
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Fig. 6 Experimental course
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Fig. 7 Muscle Activity during CarryOtto(Blue), HoverTrax(Orange) and Walk(Gray)
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Table 1 Item of subjective evaluation
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M2 TRITFZ2 L BREOEE TR Rt VWA R0, 5RIZEI SICEVLERETL 728
HOMEEZAT . (7),8)0 5, HHE) (RFR—Y) 2 L7 LEU TwaEE»% v, EH) (AR
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Fig. 8(a) Result of changes in heart rate Fig. 8(b) Result of subjective evaluation
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