
Virtual Field Assistant: Terrain analysis in the field with 

geologically focused GIS on a smartphone or tablet 

Professor Peter L. Guth 

Department of Oceanography 

United States Naval Academy 

Annapolis MD, USA 

pguth@usna.edu  

Session T70. Digital Technology in Real and Virtual Geoscience Experiences 

November 1, 2015 



1985 Apple II 
Field Terrain Analysis 

MicroFix—fielded Army system 
https://www.youtube.com/watch?v=OMsQkzpNLDg 



Using Handhelds in the Field 

Data entry 

Digitization 

Dip and strike measurement 

Map and image display 

Compute location 

*Terrain analysis 

*Geologic computations 

After Mookerjee and others, 2015 



Today’s Field 

Platform? 



Or These? 

All Android 



What do you 

want to pay 

for? 



Mookerjee, M., D. Vieira, M. A. Chan, Y. Gil, T. L. Pavlis, F. S. Spear, and B. Tikoff 

(2015), Field data management: Integrating cyberscience and geoscience, Eos, 

96,doi:10.1029/2015EO036703. 



What do you want to automate? 

What’s on field handheld? 

What’s on desktop at base camp? 



Design Philosophy 

Entirely offline 

• “Cheap tablet” with no net connections 

• Locations off the net 

• No mouse, keyboard, stylus 

Partner with desktop/laptop GIS 

• Download data 

• Subset, reformat data 

• Use keyboard, mouse 



Incremental 

Start with basics 

• GPS location on base map 

• 3D graphics of current location 

• Geologic computations like 3 point problem 

Pair with other programs 

• Data entry 

• Dip/strike measurement 

Add new capabilities over time—full core of the GIS 

runs in native code on handheld 



Multiplatform 
Windows and Android working 

iOS and Mac OS can use same code 

Android Windows 







Point Selection 

Current GPS Position 

Current Screen Center (finger ≠ mouse), 

drag map to position 

Confirm with button 



DEM Base Maps 



3D Panoramas 

Match photo, view, get coordinates from screen 



Line of Sight/Topographic Profiles 



LIDAR (LAS point cloud) 



Lidar 



Mesh Diagrams 



3 Point 

Problem 





MICRODEM 

• Freeware 

• Windows only, 32 and 64 bit 

• Delphi DX Seattle Professional ($1081) 

• ~230 forms 

• ~350,000 lines of code 

• Full GIS, focus geology/geomorphometry 

 



ianMICRODEM 

• Open source 

• Windows and Android working 

• iOS and Mac OS possible 

• Delphi DX Seattle Professional ($1081 + $540) 

• Subset of MICRODEM useful in field 

• Same base code, complete new UI 

• ~70,000 lines of code 

• Contact me for details 

 



Map Drawing: Windows 10, 8 cores 



Nexus 7 (4 cores) 



Data Sets Currently Supported 

DEMs: MICRODEM format, GeoTiff 

Imagery: untiled Geotiff 

Lidar: LAS format 

Topo quads: Geotiff (from GeoPDF very slow in GDAL, huge files) 

National Geologic Map Database: Geotiff (from KMZ,  their “Geotiff” via ESRI) 

 

 

One Datum: WGS84/NAD83 



Integrate with Desktop MICRODEM 

(or QGIS or Arc or ….) 

Reformat data, with GDAL 

Get USGS WMS imagery and save as Geotiff 

Convert KMZ geologic maps to Geotiff 

Pre and post analysis in full GIS 

 



Next Steps 

Download program and data provide feedback 

• http://www.usna.edu/Users/oceano/pguth/ianMD/ 

• Windows and Android 

Code for iOS, Mac OS if you want those platforms 

• Open source 

Code for Android phones, Google Glass …… 

• Open source 

 

http://www.usna.edu/Users/oceano/pguth/ianMD/
http://www.usna.edu/Users/oceano/pguth/ianMD/


Cell Phones/Tablets Can do Geologic GIS 

Native code 

Little slower than desktop 

In the field 

Vest or shirt pocket 

Smart interface 

• http://www.usna.edu/Users/oceano/pguth/ianMD/ 

Demos near posters, #3 

12:00 noon 

  4:00 PM 

http://www.usna.edu/Users/oceano/pguth/ianMD/


Situational Awareness 





1/3” NED 

Add vegetation, 

land cover 

 

GPS & compass 



Cell Phones/Tablets Can do Geologic GIS 

Native code 

Slower than desktop 

In the field 

Vest or shirt pocket 

Smart interface 

• http://www.usna.edu/Users/oceano/pguth/ianMD/ 

Demos near posters, #3 

12:00 noon 

  4:00 PM 

http://www.usna.edu/Users/oceano/pguth/ianMD/

