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Real-time Information Service System that Detects Degree of
Obstruction for Bicyclists

YUSUKE TABATA™'  YUTA KAWACHI"' SHOHEI ASADA?
AKIRA YAMAMOTO™ SHIGEO KANEDAT!

The development of transportation guide systems for bicyclists has recently become popular. The most conventional systems
detect road situations using smart-phone sensors, but the resultant accuracy is low. As a solution, this paper proposes a new type
of information service system that provides and shares the degree of obstruction for cyclists by employing more accurate sensing
devices, specifically, a rotary encoder and a high-precision speed sensor. Our proposed system: (1) detects the size of stationary
obstacles and road width using bicycle velocity and rudder angle sensors. Conventional sensors, such as the angular velocity and
acceleration sensors of smart-phones, cannot discern obstacle size; (2) detects moving obstacles and road conditions via
acceleration and angular velocity sensors. The sensing values are calculated from the bicycle velocity and rudder angle; and, (3)
distinguishes between moving and stationary obstacles on the road, and provides the resultant information to the cyclists.
Evaluation of our prototype information service system demonstrates that bicyclists can locate obstacle information from a road
map on smart-phones and can choose comfortable routes.
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Figure 1 Result of running experiment of bicycle.
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Table 1 Sensor mounted on the bicycle.
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Figure 2 Bicycle fitted with a mobile terminal.
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Figure 3 Bicycle fitted with a photoelectric sensor.
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Figure 4 Bicycle fitted with a rotary encoder.
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Figure 6 A car coming from face to face.
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Figure 7 Speed to avoid a parking car.
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Figure 8 Angle to avoid a parking car.
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Figure 9 Angular velocity to avoid a parking car.
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Figure 10 Acceleration to avoid a parking car.
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Figure 11 Speed to avoid a car coming from face to face.
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Figure 12 Angle to avoid a car coming from face to face.
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Figure 13 Angular velocity to avoid a coming car.
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Figure 14 Acceleration to avoid a coming car.
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Figure 15 Judgment of the type of obstacle.
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Table 2 Accuracy of machine learning.
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Figure 23  Hierarchy diagram of AHP.

(© 2013 Information Processing Society of Japan

Vol.2013-MBL-67 No.14
Vol.2013-CDS-8 No.14

2013/9/13
0.7
0.6
0.5 m R
0.4 m SR
g:z i
01 - L 2R dr e

O .
;&ﬁﬁ:A B C D
X 24  FPAL K UED BB

Figure 24 Importance of the evaluation criteria.
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Figure 25 Comprehensive evaluation of system.
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Figure 26 M-GTA full results charts.

(© 2013 Information Processing Society of Japan

Vol.2013-MBL-67 No.14
Vol.2013-CDS-8 No.14
2013/9/13

7. BHYIC

B s B O REE Y o[B8 O 5 I ILEEREEY & B
EYTEONR Do, BENIIE, BEEREYE ERET 2
HEBEHEZHH LN bdo7zh by RAEE5.
BahlEEy 4 BT 2 BBE I RVEFRE L) 5
FErzRE<ELYT. ZOFBEZIANAT 20, BEEED
EBEEED 2R L Ca—WIEMT D AT AE FELE
L7-. AHP & M-GTA |2 X 5 v AT AOFHOFER, =—
WA TR DIE R T b FEE A D gV VPR 7208 1 4 38 IR
LG Z EHB LTc. &7, MEYMOFIEN 315 DT,
22—V OEED~DFHIfiE T2 — N ERBINFARETH 5.

BEXH

1) R, BEROR, MEA, 77V n—Yy R =

7w b, FilE A sBike: B w L v 7 EER LICEASA LT

YUK D BEREETIRRBINAR - AR, A
28, Vol.53, pp770-782 (2012)

2) AR, B, PHEEERES, KREH—, FUEA: BiKE

DETHES®E AT IRMEE OWEICB T 2 E, HRAEyRE

72 [Al 42 [E R X3 i A SCAE, Vol.3, pp239-240 (2010)

3)  HSEHIT, B, & HERR: BisEE Y& Vs

MEITEREE & BLEEEOWE, 1§ MR 7R 75 [l RE R

4, Vol.3, ppl65-166 (2013)

4) GIpEEt, BTG, SRER <2 n R igRE A R o —

PHLERF T ITS WLV — A ~O@ M, FERY Hif -

{2 - EESBS e X — U—F 1 J =8 (2012)

http://www.itec.doshisha-u.jp/03_publication/01 workingpaper/2012/12

-02.pdf.

5) OMRON, Y&t E32-TIIN2M

http://www.fa.omron.co.jp/products/family/1532/

6) Keyence, E/ A NIERZ R ETEAT L 2—4 NR-2000

http://www.keyence.co.jp/keisokuki/mobile/nr_2000/menu/376/

7) OMRON, B/ilo—4 Y —xzra—F -7 ) A H )

M E6J-C

http://www.fa.omron.co.jp/products/family/1607/

8) Esri ¥ /%, ArcGIS for Server H 51

http://www.esrij.com/products/arcgis/server/arcgis-for-server/

9)  HZR PostgreSQL == —-'%%, PostgreSQL

http://www.postgresql.jp/

10)  HUERFEA, F RHER, BROETBR: o AT A TSR - 3o

ik, A— 2otk (2011).

1) IR, BROBTEH, RAINEE: v AT AT AR S A - fif

R Ik, A— otk (2011).

12) AFH(Z: /7900 FTy R4 ) — 7o —FOEK-

BIRFFE~DFE, BASCE (2003).

13) AFH(Z: /7900 FTy R4 ) — T u—FHWE

RERFFZE D FEA, BLSTE (1999).

14) Ian H. Witten, Eibe Frank and Mark A. Hall, Data Mining:

Practical Machine Learning Tools and Techniques, Third Edition,

Morgan Kaufmann Publishers (2011).



