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This is a semi-regular series, hosted by spatial@ucsb, which aims to promote discussion  
and interaction within the university’s spatial technology community and  

also share tools and techniques for mapping and spatial analysis. 

 
Mobile Mapping 
Paul Wilson  
November 29, 2012 

Mobile mapping technology and its evolution from specialized tool to ubiquitous consumer app 
was the topic of this lunch. Paul Wilson (General Electric Digital Energy) discussed trends and 
advances in hardware and software spanning nearly four decades of mobile mapping 
applications. As a pioneer in geospatial technology since the 1970s, Wilson shared his unique 
perspective on a field that continues to evolve. 
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Overview 

• The Drive to Mobility 

• A Personal Mobile Mapping Timeline 

– Thinking about Mobility 

– Early Mobile Applications 

– Into the Mainstream 

– The Future 

• Designing for Mobility . . . with Lessons from Sandy 

 

 

 

 

 

 



The Drive to Mobility 

• why the field ? 

 mission-critical apps: taking technology where the work is 

 examples: utility workers, emergency services, military 

 

• the spatial nature of field work 

 where am I ? 

 where do I need to be ? 

 where are my facilities ? 

 where are my customers ? 

 what is this connected to? 

 

• in the geography, knowing the geography 

 

 

 



Timeline: Thinking about Mobility 

 

 

 

 

1974 – ABAG and BASIS 

 

 

 

1980 - Geogroup 

1985 - NCGA paper 

      Design  Parameters for a Portable Map 

 

1989 – Loma Prieta 

 WorkSlate (1983) 

 



Timeline: Early Mobile Applications 

• timeline: 1990s  (1991 – MapFrame) 

• platforms: overcoming barriers 

– monochrome displays 

– limited storage (~20MB) 

• apps: single purpose, replacing paper 

• focus: one user, one app, one interface (GIS) 

 

 

 

 

GRiDPad (1989) Fujitsu Stylistic (1992) Eo Personal Communicator (1993) 



Timeline: Early Mobile Applications 

map viewing 

 

 

 

data collection 



Timeline: Into the Mainstream 

• timeline: 1999 to present 

• platforms: maturing technologies 

• apps: more data, more functions 

• focus: the map disappears 

• connections: multiple interfaces 

• the importance of data flows 

 

 

•   field automation 

  job-critical and time-critical 

  has to work wherever and whenever it is needed 

 

 

 

 

 

WalkAbout Hammerhead (1995) 



Into the Mainstream 

field service 

 

 

 

facility design 
inspections 



Into the Mainstream 

routing and navigation 

 

 

 

circuit tracing 

highlighting circuits storm recovery 



Timeline: The Future 

• timeline: next five years 

• platforms: everywhere 

• apps: integrated apps 

• focus: the mapcentric view 

• connections: internet of things, spatial collaboration 

• rapid changes driven by consumer technology 

 

 

 

 

 

 



The Future 

maps as foundation 

 

 

 



The Future 

from “crewsourcing” 

 

 

 

to crowdsourcing 



The Future 

geocollaboration 

 

 

 



Designing for Mobility 

Clarke, KC. 2001. Cartography in a mobile internet age. In Proceedings, The 
20th International Cartographic Conference, ICC2001, Beijing, China, August 
6-10th, 2001, vol. 3, pp. 1481-1488. 

 

“The potential of GIS to move from the desktop into the field . . . depends on 

three factors.  These are (1) the solution to the thin/fat client issue for GIS; (2) 

the compression and integration of computer hardware and GIS software; and, 

of interest here, (3) the design of effective user interfaces for these systems.” 

 

 



Designing for Mobility 

• architecture driven by hardware constraints 

thick v. thin client 

storage 

 large data sets (size = detail x area) that change constantly 

 compact data representation (compression) technology 

 synchronization - incremental updates 

 Sandy – multistate, multi-utility 

• communications constraints 

area of coverage 

availability 

 allow for “no bars” situations 

 Sandy – over 25% of cell towers down 

but connect when you can 

 a real-time world (IoT, smart grids, renewables, EVs) 

 

 

 

 

 



Designing for Mobility 

• hardware / software integration 

screen size 

 maximize usable screen real estate 

screen visibility 

 color matters 

interaction 

 pens, pointing, gestures 

 

 

 

 

 



Designing for Mobility 

• usability 

know the user 

dealing with clutter 

 multiple layers 

 the “fog of maps” 

appropriate symbology 

 Sandy – crews from other areas 

task-specific view modes 

 



Designing for Mobility 

• be more open: embrace the outside world 

smart devices, RFID, sensors 

electric vehicles 

VGI 

 Sandy – damage assessment 

geocollaboration 

 Sandy – utility crews, government, media 

 

• be more closed: security 

critical infrastructure 

data integrity 

the added challenge of mobile devices 



Grassroots Aerial Imagery and Mapping 
Kevin Wengler, Steve Miley, and Kitty Currier  
October 25, 2012 

Kevin Wengler, Steve Miley, and Kitty Currier shared their enthusiasm for grassroots aerial 
imagery and mapping, the theme of this lunch. Wengler discussed applications and legal issues 
surrounding unmanned aerial vehicles (UAVs). Miley explained how he built and continues to 
improve his quadrotor helicopter (or quadcopter), and Currier presented a background on kite 
and balloon aerial photography for mapping. Also featured were hands-on equipment displays 
and a post-lunch quadcopter demonstration. 

 

Esri’s Cloud-based GIS 
Scott Prindle 
January 25, 2013 

Scott Prindle, a Senior Support Analyst on the Server Usage team at Esri, presented on cloud-
based GIS and collecting volunteered geographic information (VGI). Scott demonstrated 
examples of uploading and sharing data via ArcGIS Online and discussed some of the service’s 
components. Also representing Esri were Josh Jones, who manages hiring processes for Support 
Services, and Lara McLaughlin, who is part of Esri’s University Program team. 

 

UAVs for Mapping 
Marko Peljhan  
April 29, 2013 

Professor Marko Peljhan of the Department of Art and the Media Arts and Technology program 
led a discussion of unmanned aerial vehicles (UAVs) and their applications to mapping, 
orthophotography, and surveying. Peljhan presented work with the C-ASTRAL BRAMOR system, 
which he and his colleagues developed as part of an art/tactical media initiative. He shared 
updates from some of his recent projects, including mapping Ultima Esperanza in Patagonia in 
late March and a longer initiative with unmanned systems in collaboration with local 
populations in the Arctic. 

 

 



Participatory Mapping in South Sudan 
Chris Macdonald  
May 24, 2013 

Chris Macdonald reflected on his experiences as the lead GIS consultant for the South Sudan 
Rural Land Governance Project, funded by the USAID. He described using participatory mapping 
techniques, mobile data collection, and historical maps to build a spatial decision support 
system for land and property management in South Sudan, the world’s newest country. 
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