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his Research Was Undertaken

e highways and highway maintenance systems will benefit from accurate vehicle
ation systems. Accurate navigation systems would increase the safety of
ency vehicles or highway maintenance equipment operating in low visibility
jtions due to snow or fog. Accurate navigation systems would increase the
ncy of spring snow clearing operations along highways not maintained over the
r. Advanced driver warning systems require information about the vehicle
ion relative to a highway lane. Automated passenger, transit, or heavy vehicles
re accurate roadway relative position, velocity, and orientation information. This
rch effort was undertaken to produce a reliable and cost effective navigation
m meeting the accuracy requirements of these applications without requiring
es to the highway infrastructure.

Was Done? PATH facility to facilitate future collaboration and
testing at PATH.

initiation of Task Order 4232, a working
tial carrier phase GPS aided INS had been What Can Be Concluded From The
strated to meet the accuracy, but not Research?

ity requirements for advanced highway

tions. It was known based on theoretical Aided

_perimenta_ll ar_1talyts_is thaththe ngvig?tior][ lerro; effective navigation approach for advance highway
lg%reas? Illnt g lolr;js N terg signais ad eaZ systems. The ubiquitous aiding signal is differential
g eshcou g0 t e rdecelve t. ted carrier phase GPS. DCPGPS aided INS can reliably

5 I reS(daarc . prOJteﬁ th teTr?ns rate produce the vehicle state with position accurate to
|§a y dadn ezpertl)meng.y tﬁ III\ISS 'szf[ﬁ 2.5 cm, when at least 4 satellite signals are being
g resse i & |r.19 h N W;] received. When signal from four satellites is not

eter .r.neasuremer;:s, .owe\rger, the available (e.g., near trees, mountains, or tunnels),
t%Tvzterii}?;;?rjgtzﬁacT;un':z:mangr?eg other aiding signals such as magnetometer or
gatedythe e of alfernativep aidin ; rJ1aIs pseudolites would be required. Magnetometer
t ‘ h to th gh' % aiding has been demonstrated. Pseudolite aiding is

P tno rlt\alqwrethc antgesl CI) 't?\ ighway a current research objective. Note that other than
ucdure. _I_ew h eolre g 29on Imz \r/ﬁre the magnetometer approach, none of the
g.e k> gtlflze 4 def ate;nt?]tlvg f|gnas o} . or approaches require changes to the highway
IO alding ot the Integer resolution infrastructure. Note also that magnetometer or

i nese algqrithms e demons_trate_d pseudolite aiding is only required in the vicinity of
roadway elevation. Roadway elevation is the obstacles blocking the GPS signals.
and freely available. Use of roadway

on does not require any changes to the

y or any additional sensors. Reliable What Do the Researchers Recommend?
ance was demonstrated on passenger

at the Crows Landing Facility. In addition, Under separate funding, this technology is being
e differential GPS aided INS prototypes were evaluated for use on highway maintenance
cted. One of these is now located at the equipment. The approach is expected to succeed
at this application, possible needing pseudolite or

inertial navigation systems offer a cost



meter augmentation along limited stretches
ay. It would also be interesting to study the
this technology for automated highway
g. Many applications require access to
r level accuracy highway databases. This
gy offers a cost effective method to acquire
ired data.

entation Strategies

of this research are ready for or being
ialized. For example, Applanix
.applanix.com/) now markets the POS
nix developed this product independent of
research, but it implements a differential
hase GPS aided INS similar to the one that
t demonstrated in 1997. This illustrates that
commercial potential for and interest in the
that we are performing. First
rations through academic research often
future commercial products. Commercially
products are a necessary precondition to
ntation of this research by CALTRANS
commercial entities are more capable than
ies for supplying the required level of
support. Currently, there are no
ially available systems that utilize
| aiding signals, as feasibly demonstrated
rrent project. However, commercial entities
ating the market potential. In the past, we
med with Leica. This month we plan to
ith  Navcom. A main question for the
ial entities is whether the potential market
ient to warrant product development.
e we are in a 'chicken and egg' scenario
ommercially available products will not
available unless the potential size of the
arket is clarified to potential commercial
Transportation authorities could help to
is potential market size.
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