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Safety Features of Dynamic Stabilisation

REL-IBEELZED HDHEE

V' speed limiting (20kph)
v/ redundant sub-systems
v “headroom”

v fault recovery/response
v traction control

V' rider detection

v internal log
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B Kinetic Energy (joules)

Segway PT i2 20kph max speed

Bicycle 25 kph typical speed

Segway PT i2 10 kph

Typical pedelec(currently excluded) 25Kkph

Bicycle 50 kph

Typical Moped/Scooter 50 kph

0 5000 10000 15000 20000
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SEEH.

Segway PT on public space - Germany 2006

Objectives
Y DFHED B 7Y

v Assess Segway PT safety

KAISERSLAUTERN 5 9T/ PTORE

AN

Assess future interactions with other road users

. NELEICEIT 540K EEDBEFZRMEIZ DL TOH
Segway in

public spaces v/ Assess existing rules in local Traffic Law

IRRDEIEEDBEESHEIZDLNT O
v Formulate recommendations on use on the road

NEETORRISHTHIREDEKTE
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Figure 28: braking tests: measured speeds
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Figure 27: results of the braking tests
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Methodology

v'Intensive use by 11 policemen over three

months
1NADEREICIAIEHNMGHERGYA)
v'Interviews with interactors
BEA~DOETILY

v'Audio and video recordings
BE R KSR

v'Empirical Test
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CONFIDENT

FYDED oA lkER
v All participants felt safe on Segway
ETHOBMBENTRE LKL,

v Appropriateness of use on pedestrian areas and cycle
lanes was deemed ‘very high’
SERVBEGEEEOFAICEYTAIZAMEMBOTHIMERLYT

V' Nine critical situations/incidents (no injury) all caused
by riders inexperience or mistake

MDEH(THEL) IRFREORBTRICLIBREIRTHoI-

v/ 10 out 11 felt a speed limitation on pedestrian areas
was reasonable

HETOFRANZRATHLHERLT:

v Segway PT was deemed less dangerous than a bicycle
T VIAEBEEELYLRETHHERLGT

v Safety perception increased with use
FATBIZONTRYRLITELS (BAD—ERELD)

V' Conflict potential on pedestrian areas is lower than

that of bicycles.
SEICEITAEREDO AR BERELYHEL
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Conclusions
5 YA %2R LY DTE L5

v/ Use recommended on cycle lanes and pedestrian areas Creation of
an ad hoc category (EPAMD) Speed limitation on pedestrian areas
Lights and bell required No license required Insurance required

Helmet recommended but not required Company training is sufficient
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. Centre
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das véhicules
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du Québec
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TP 14S67E

Pilot Project for Evaluating
the Segway™ HT Motorized
Personal Transportation
Device in Real Conditions

Praparad for

Transportation Development Centre

Transport Canada

by

Centre for Electric Vehicle

e

CEYEQ

Experimentation In Quéebec (CEVEQ)

April 2006

Centre

for Electriz
VYehicle
Experimentation
In Québec

r"v |

Objectives
735 OFYIE i

Assess Segway PT safety in the real world
T I A DEEFIZEH T LHET

v Assess future interactions with other road

users
FRIZHETEHS1TE LOBEFRMEICRE T 55T

v/ Assess perception of other road users
B AE & BB DS

v/ Assess modal shift impact
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Table 5 — Padestrian density (Leval of use

Level of Use (LOU)
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Figurs 11 — Permitied tomtiony In Laval (mape. googi e .com)
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Methodology

HFE QFHE A E

V' Three cities Saint-Jerome, Laval, Quebec
3D DR T RER

V143 participants

14382 DSME

V360 interactors (perception interview,

demos)

X REIOBNDERBIZ&DETIVY (TE
V Free high density roaming
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Saint-Jérome 2686 km
Laval 2564 km
Québec 1959 km
Total 7209 km
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4- L'usager vous a-t-il placé dans
une situation dangereusi- !

Segway représente un danger ?

~5ur le trottoir, comparativement
a un piéton, pensez-vous que le

Facts

NFTFF DT A FEHEER
v Over 9000 km travelled (phase I and Il)

1AM SEBR D 2 FE 4T BEBE9000km

V'No incident or severe injury

EHEL

v 93% of users found training ‘necessary’
93%NEEBRSMEMNN —= TN ELRLT

v'No complaint to authorities

LEANDIL—LEL

V' 71% of users considered wearing a helmet was necessary
71%DEEESMEB LN AVNERELEELRLS-

V'86% of users found age limits @16 is reasonable
86%DEBRSMENEMFIRI6F LI EZR YU ERALT

V72 % of users are interested in use on cycle lanes (50% in
pedestrian areas)
72%NDERSMENBEEETOMAICEKERFS. 50% (X358 CHLK
V' 75% of users would give up their car for short trips (<3km]
if they had a Segway HT
6_2;40)%Eﬁ%hu%b“ﬁﬂﬁ%ﬁ@%ﬁf(iﬁfl:cfci<t’7“r71fr§ﬁﬁﬁ Lfzlré&s
1z

v'99% of interactors found the Segway HT non —threatening
99%DETY U HEEMNRELS YA (TN ELT
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RECOMMENDATIONS

Considering the Segway's very positive environmental qualities and insignificant negative impacts,
apart from its possible nuisance value on sidewalks, its use on urban pedastrian routes should be
allowed subject to regulations patterned after the suggested traffic standards.

Municipal authorities should be authorized to limit Segway traffic in areas or during periods they deem
inappropriate.

Guidelines should be prepared for municipalities to inform them of measures to be taken to promate
safe and trouble-free EPAMD traffic within their boundaries.

A public awareness campaign should be undertaken to allay fears and apprehensions among
pedestrians with respect to EPAMD use on sidewalks and to promote the environmental benefits of
their use.

Information on the rules of use for Segway drivers should be made available.

Canadian and US experience in the use of Segways should be monitored and standards of use
adjusted accordingly.

Conclusion
o A MEZ T -hFT R DR

v PT stability and ease of use are superior to

bicycles
I IA(EBERELIVELRBICHEATRETRELTLS

V' Creation of an ad hoc category (EPAMD)
Ht=-tehTI)—DH %

V' Use should be allowed on pedestrian areas,

cycle lanes and shoulders
. BEEE., HLJIIBRBAERICALTLS

v/ Helmet should be required
NJLAY A S

v/ Manufacturer training is sufficient
IV DRBET HN—=0 T THRRE
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Verkeersveiligheidsconsequenties van
toelating van de Segway tot de openbare
weq

Aovias aan hef Minisiene van Verkeer en Walersizat

R-20076
Ing. C.C. Schoon, drs. M. Houtenios, dr. J. Mesken (DHW) & Ing. V. Kars
Lelgschendam, 2007

Stichting Welenschappelllk Onderzoek Verkeersveligheld SWOV

Conclusion

IO (FFEEZIT A S DGR

“We do not expect a higher risk if they

are allowed on cycle tracks and streets,
provided the traffic and operating rules
of the Segway are simple and known to

all road users.

The injury risk of the Segway can be
compared with that of the bicycle.”
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