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Toward the era of autonomous vehicles, localization technology of pedestrian and
vehicle, fusion technology of on-board vision sensors, on-board RSSI sensors, accelerometers,
magnetometric sensor, and GPS have been developed in this research. There are many researches to employ
active sensors as infra-red LIDAR and millimeter wave radar for autonomous vehicles and pedestrian
safety. Although these researches are very successful for some products, there are still some problems as
interference among the active sensors and electric power consumptions. This research tried the strategy
to integrate the passive sensors, and evaluate the abilities of passive sensors. More aggressive
employment of passive sensors can relief the responsibility of active sensors to optimize the total
balance of the sensor integrations.

(ITs)




1)

)

)
RSSI
GPS

@)
LIDAR

®3) @)

(1) Zigbee
Zigbee
RSSI(Received Signal Strength Indicator)

2
GPS
PDR(pedestrian dead reckoning)

RSSI

®)

LIDAR

(4)

(1) RSSI

100%

GPS

RSSI

RSSI

Zigbee RSSI

FDTD
(Finite-Difference Time-Domain method)

FDTD RSSI

k-means



GPS

Zigbee
LOS(Line-Of-Sight)
NLOS(Non-Line-Of-Sight)
Zigbee 15m
2m
m
4m
PDR GPS
State Transition Model
GPS Observation Model
Observation Vehicle GPS
5.48m GPS
Estimated frajectory [
Ground-truth trajectory
; = ‘ip“."é_*%‘u"
@) PDR i
E‘ &Il
8w f—Ak
L
. it
G PS —#—PDF [normal) 8
G PS +T§ﬁ;ﬂ]shiﬂnhg [PDR with Run, Mag
B Matched node
GPS B
GPS
q : HiE =B ERL
fp gty = 4 Cl }«ﬂ.t"l/
PDR O .4 e
Al YRR G
e ERTE ‘T“.’,?ﬁa‘;ii

®)




(4) GNSS

GNSS(Global Navigation Satellite

Systems)
4 LOS

[ ]

urban canyon
GNSS
2
GNSS
NLOS
94% 95% 90% 93%

B Bl Ground
von Mises truth

86% 93%
90% 94%

4.7m
RSSI

M.S. Braasch, “Performance comparison of
multipath mitigating receiver architectures,"
In Proceedings of IEEE Aerospace
Conference 2001, Vol. 3, pp. 3/1309-3/1315
vol.3, 2001.

T. Suzuki, N. Kubo, and A. Yasuda, “The
possibility of the precise positioning and
multipath error mitigation in the real-time,"
In Proceedings of International Symposium
on GNSS/GPS, 2004.
S. Reddy, M. Mun, J. Burke, D. Estrin, M.
Hansen, and M. Srivastava, “Using mobile
phones to determine transportation modes,”




ACM Transactions on Sensor Networks, vol.

6, no. 2, pp. 1-27, Feb. 2010.

S. Miura, L.-T. Hsu, F. Chen, and S.
Kamijo, "GPS Error Correction with
Pseudorange Evaluation Using
3-dimensional Maps," IEEE Trans. on
Intelligent Transportation System
(accepted).

Noriaki KAKIUCHI, Kenichi
SUNAGAWA, Shunsuke KAMIJO,
“Pedestrian Dead Reckoning for
Mobile Phones Using Magnetic
Deviation Map”, IEICE Trans. A,
Vol.LE98-A No.1 pp.313-322, 2015.
Li-Ta HSU, Feiyu CHEN, Shunsuke
KAMIJO, “ Evaluation of Multi-
GNSS and GPS with 3D Map Methods
for Pedestrian Positioning in an Urban
Canyon Environment” , ITEICE Trans.
A, Vol. E98-A No. 1 pp. 284-293,
January 2015

Shinya Yano, Yanlei Gu, Shunsuke
Kamijo, “Estimation of Pedestrian
Pose and Orientation Using On-Board
Camera with Histograms of Oriented
Gradients Features”, International
Journal of Intelligent Transportation
Systems Research, Springer, DOI
10.1007/s13177-014-0103-2, 2014
Shunsuke Miura, Shoma Hisaka,
Shunsuke Kamijo, "GPS Positioning
with  Multipath  Detection and
Rectification using 3D  Maps”,
International Journal of Automotive
Engineering, Vol.5, No.1, pp. 23-29,
2014.

Shunsuke Miura, Shunsuke Kamijo,
"GPS Error Correction by Multipath
Adaption", International Journal of
Intelligent Transportation Systems
Research, ISSN1348-8503, pp.1-8,
2014, Springer.

Shoma Hisaka, Shunsuke Kamijo,
"Object Detection using RSSI with
Road Surface Reflection Model for
Intersection Safety", IEICE Trans. A,
Vol.E96-A,No.6,pp.1451-1459, 2013.

"
) L EE——

HOG

"

, pp.573-578, Vol.44, No.2, 2013.

RSSI

pp.1117-1122, Vol. 43, No. 5, 2012
Shoma Hisaka and Shunsuke Kamijo,

)

"Onboard  Sensing  System  for
Intersection Safety Use of Received
Signal  Strength  Indication ",
Transportation Research Record(TRB),

Vol. 2324, pp. 110-118, 2012,

L.-T. Hsu, Y. Gu, F. Chen, Y. Wada, and S.
Kamijo, “Assessment of QZSS L1-SAIF
for 3D Map-Based Pedestrian Positioning
Method in an Urban Environment,”
International Technical Meeting of The
ION, Dana Point, Jan. 2015.

Yanlei Gu, Yutaro Wada, Lita Hsu and S.
Kamijo, "Vehicle Self-localization in
Urban Canyon Using 3D Map based GPS
Positioning and Vehicle Sensors", IEE
ICCVE, Vienna, Nov. 3-7, 2014.

Yanlei Gu, S. Kamijo, ”Recognition and
Pose Estimation of Urban Road Users
from On-board Camera for Collision
Avoidance”, IEEE ITSC, Qingdao, Oct.,
2014.

Shunsuke Miura, Feiyu Chen, S. Kamijo,
“ GNSS Pseudorange Evaluation Using
3- Dimensional Map” , ITS World
Congress, Detroit, Sept. 2014.

Shunsuke Miura, Feiyu Chen, Shunsuke
Kamijo, “GPS Precise Positioning with
Pseudorange Evaluation Using
3-dimensional Maps,” IEEE Intelligent
Vehicles Symposium, Dearborn June
2014.

Shunsuke Miura, Feiyu Chen, Shunsuke
Kamijo, “GPS Error Correction with
Multipath Evaluation using 3D Maps”,
the TRB Annual Meeting, Wahington
D.C., Jan. 2014.

Noriaki Kakiuchi and Shunsuke Kamijo,
"Pedestrian Dead Reckoning for Mobile
Phones through Walking and Running
Mode Recognition”, 16th International
IEEE Annual Conference on Intelligent
Transportation ~ Systems, ITSC2013,
pp261-267, The Hague, Oct.6-9, 2013.
Shunsuke Miura, Shoma Hisaka, and
Shunsuke Kamijo, "GPS Multipath
Detection and Rectification using 3D
Maps", 16th International IEEE Annual
Conference on Intelligent Transportation
Systems, ITSC2013, pp.1528-1534, The
Hague, The Netherlands, Oct.6-9, 2013.
Shunsuke Miura, Shoma Hisaka, and
Shunsuke Kamijo, "GPS Positioning with
Multipath Detection and Rectification
using 3D Maps", 20th ITS World
Congress, 4172, Tokyo, Oct. 2013.

Shoma HISAKA, Shunsuke MIURA and
Shunsuke KAMIJO, "Performance




Assessment Study of Road User Sensing
Method by RSSI Combinations at Real
Intersections”, 20th ITS World Congress,
3952, Tokyo, Oct. 2013.

Shoma Hisaka and Shunsuke Kamijo,
"Road User Positioning by RSSI
Combinations with Pavement Reflection
at Real Intersection,” International
Conference on ITS Telecommunications,
pp. 29-34, Taipei, Taiwan, Nov. 2012.

Yanlei Gu, and S. Kamijo, "Bicyclist

Recognition and Orientation
Estimation from On-board Vision
System," ,

2014 11

Feiyu Chen Li-Ta Hsu and Shunsuke
Kamijo, "Evaluation of Multi-GNSSs
and GPS with 3D Map Methods for
Pedestrian Positioning in an Urban
Canyon Environment,"
, 2014 11
Shunsuke Miura, Feiyu Chen,
Shunsuke Kamijo, “ GPS Positioning
Algorithm Considering the Effect of
Non-Line- of-Sight and Multipath
Propagation using 3D Map”
2014 5

Shinya Yano, Yanlei Gu, and
Shunsuke Kamijo, "Pedestrian
Orientation Estimation using
On-board Monocular Camera with
Semi-Supervised Learning",

2014 5
., ________* HOG
, 2013 11

2012 5
2012 5
2014.5

2014-060111

2014-060084

2013-182191

2013-106442

http://kmj.iis.u-tokyo.ac.jp

(1
KAMIJO, Shunsuke
70334357
(2
3
(4)
(GU, Yanlei)
40704838
(HSU, Li-Ta)
10739303



