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For more than 15 years, researchers at 
the Western Transportati on Insti tute 

(WTI) at Montana State University (MSU) 
have focused on using technology to ad-
dress the unique transportati on challenges 
in rural areas.  In parti cular, WTI’s Systems 
Engineering Development and Integrati on 
program has found success by merging 
multi ple transportati on, informati on, and 
communicati on technologies to create in-
novati ve soluti ons.

WTI has two inhouse laboratories where 
researchers can develop and test hardware, 
soft ware, and the integrated systems they 
create.  These faciliti es have space and 
equipment for many steps in the develop-
ment process, including component fabrica-
ti on, system assembly, soft ware design and 
integrati on, prototype testi ng, and traffi  c 
management center simulati on.  

Recently, WTI has expanded these laborato-
ry faciliti es to meet the growing interest in 
integrated systems.  The Systems research-
ers exemplify the multi disciplinary research 
approach of the University Transportati on 
Centers by creati ng tools for all of WTI’s 
focus areas, from safety to winter mainte-
nance to road ecology.

“Just how big is that rock in 
the road?”
When a crash, fl ood, landslide, toxic spill, or 
other incident happens on a two-lane rural 
road, traffi  c can come to a standsti ll.  If the 
fi rst responders on the scene can’t quickly 
and accurately describe the extent of the 
situati on, they may not get the help or 
equipment they need from other agencies, 
causing further delays and potenti al safety 
risks.

Integrating Technologies = 
New Transportation Solutions

Rockslide on California SR-70 – Annotated in Responder Incident Organizer
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The California Department of Transportati on (Caltrans) District 
2 – Redding covers a large rural and mountainous region where 
communicati ons coverage can be sparse, making incident re-
sponse coordinati on challenging.  Working with multi ple regional 
agencies, Caltrans District 2 personnel conceived an idea for a 
communicati on tool that would make it easier for responders to 
collect and share informati on from the fi eld.

WTI and Caltrans are developing the RESPONDER system, a mo-
bile data terminal that includes and integrates several compo-
nents: 

a system that collects at-scene informati on, including photos • 
and sketches; 

a system that provides responders with site specifi c weather • 
and maps, and

hardware and communicati ons systems that save and dis-• 
tribute the informati on.  

As an example, a Caltrans maintenance worker discovers that a 
large boulder is blocking traffi  c on a narrow canyon road where 
his cell phone and radio don’t work.  He turns on RESPONDER, 
which automati cally fi nds and connects to the most effi  cient and 
available communicati on system, in this case, satellite.  RE-
SPONDER’s global positi oning system (GPS) capabiliti es pinpoint 
the user’s exact locati on and provide him with maps and weath-
er informati on.  He takes pictures with the digital camera, using 
the tablet pen applicati on to highlight important details on the 
photos or maps.  Clicking the “send e-mail” butt on, he automati -
cally transmits all of the informati on to the Traffi  c Management 
Center, where staff  can immediately mobilize a response.  

WTI researchers worked closely with Caltrans users at every 
stage to ensure that RESPONDER was helpful, reliable and, most 

importantly, simple.  
“We wanted to cre-
ate a system that 
allows responders to 
concentrate on the 
incident itself—not 
the technology being 
used to report it,” 
said WTI Principal 
Investi gator Doug 
Galarus.  Caltrans of-
fi cials agreed.  “First 
responders told us 
again and again that 
if the system was 
not easy to use, they 
simply would not use 
it,” said Ian Turnbull, 

Caltrans District 2 Chief of ITS Engineering and Support.

The collaborati ve development process has worked—several 
RESPONDER units have been produced and deployed as proto-
types throughout the state, which Caltrans personnel have used 
on actual incidents, including landslides, wildfi res, collisions, and 
truck rollovers.  The overwhelming consensus is that RESPONDER 
is a very valuable system that allows a bett er, more ti mely, and 
eff ecti ve response to all types of incidents.  One of the fi rst pilot 
users said, “I used the RESPONDER to send photos and maps to 
our dispatch aft er hours.... The machine is a very useful tool. As a 
matt er of fact, can I keep it?”

Based on the initi al success, Caltrans and WTI conti nue to work 
together to refi ne the system and expand deployment.  Pilot 
testi ng has been conducted throughout the state, extending be-
yond rural areas to include urban regions such as District 4—San 
Francisco Bay Area, which will soon deploy 10 RESPONDER 
systems.   In fact, Caltrans recently polled most of its districts and 
discovered that there may be demand for at least 80 systems 
statewide.

Summary
Advancements in informati on technologies and communicati ons 
systems off er new pathways to improving the nati onal transpor-
tati on system.  When researchers integrate multi ple technolo-
gies, they can create innovati ve systems that solve very specifi c 
challenges faced by transportati on agencies on a daily basis.  
WTI’s leadership in the fi eld of systems integrati on demonstrates 
how partnerships to develop creati ve prototypes can yield mod-
els with potenti al applicati ons throughout the country.

About This Project
Steve Albert (stevea@coe.montana.edu) is the Director of the Western Transportati on Insti tute at Montana State University in Bozeman.  Doug Galarus is the 
Principal Investi gator of the Responder Project, and the Program Manager for Systems Engineering, Development and Integrati on at the Western Transportati on 
Insti tute at Montana State University.  Ian Turnbull is the Chief of ITS Engineering and Support at the California Department of Transportati on, District 2, and is 
the Caltrans’ project champion.  Mandy Chu is the Senior Transportati on Engineer in the Division of Research and Innovati on at the California Department of 
Transportati on, and is the Caltrans’ project manager. More details can be found on the WTI website at 
htt p://www.westerntransportati oninsti tute.org/research/systems/
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