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he U.S. Army Engineer School continues its efforts 
to develop TerraBase I1 as an easy-to-use, low-cost, 
PC-based terrain evaluation tool for the engineer 

force. This software assists in training engineers to be terrain 
visualization experts and provides a personal software tool 
to evaluate and view digital terrain data products. TerraBase 
I1 is tailored specifically for military applications and 
requires minimal training. This article reviews the capabili-
ties provided by version 2.2 and describes improvements 
available in the new 3.0 release. 

Version 2.2 Capabilities 
erraBase 11has been the instructional standard for the 
Engineer School since the summer of 1997. The 
Engineer School distributed the original 2.04 version 

of TerraBase I1 on a Terrain Visualization Training CD-
ROM (see Engineer, August 1997, pages 38-39). The 2.2 
version of the software was distributed via the web in April 
1998. TerraBase I1 quickly reached the field with our gradu-
ating students and through the Terrain Visualization Center 
web site. 

With TerraBase 11, version 2.2, engineers can produce a 
variety of tactical decision aids (TDAs) to assist with terrain 
visualization. These include line-of-site displays, weapons 
fans and range circles, visible area plots, oblique and per-
spective views, elevation and slope tints, contour and reflec-
tance plots, point elevations, and fly-throughs. TerraBase I1 
also performs coordinate datum transformations and calcu-
lates sunrise-sunset day length, moonrise-moonset, and 
over-the-ground distance. 

TerraBase 11, version 2.2, a users' guide, and a set of bat-

tle drills are available from the Terrain Visualization Center 
web site at htttp://www.wood.ar~ny.mil/TVC.Each battle drill 
contains an abstract and step-by-step procedures to help new 
users develop basic TDAs. 

The primary data requirements are imagery and elevation 
data products from the National Imagery and Mapping 
Agency (NIMA - formerly the Defense Mapping Agency), 
U.S. Geological Survey (USGS) and a variety of commercial 
products. The 2.2 version uses-

w NIMA digital terrain elevation data (DTED). 

USGS digital elevation models (DEM). 

w NIMA controlled-image base (CIB). 

w USGS digital orthophoto quads (DOQ). 

LANDSAT (land satellite) multispectral imagery (MSI). 

w SPOT (Systeme Probatoire d' Observation de la Terre) 
satellite imagery. 

w Indian reconnaissance satellite (IRS) imagery. 

Version 3.0 Updates 
ince the release of versions 2.04 and 2.2, a steady 
stream of questions, requests for assistance, recom-
mended improvements, and bug reports flowed into 

the Terrain Visualization Center. The most useful informa-
tion consistently came from users in the field, who add tac-
tical significance to the TDAs produced with TerraBase 11. 
The result of this input is TerraBase 11, version 3.0. From 
the users' perspective, most of the improvements are evolu-
tionary. Although many processes are simplified, the look 
and feel of TerraBase I1 remains unchanged. The following 
paragraphs summarize the most significant updates in ver-
sion 3.0. 

New Formats 
Field users frequently requested map-based product for-

mats. The 3.0 version adds digital map formats from NIMA 
and USGS that can be used to create TDAs, including per-
spective and fly-through products. New formats available in 
release 3.0 are-
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NIMA standard data types: Arc Digitized Raster 
Graphics (ADRG) maps, Compressed Arc Digitized 
Raster Graphics (CADRG) maps, and Compressed Dig- 
itized Raster Graphics (CDRG) maps. 

USGS standard data type: Digitized Raster Graphics 
(DRG) maps. 

New commercial and allied imagery in GeoTiff geo- 
referenced formats. 

An NTC fly-through (left view) with a corresponding two-dimensional track (right view). 

IZe\ ised 1.wr Interk~ce 
Version 3.0 includes an expanded and simplified user 

"options" interface, improved pull-down menus, and a Graph- 
ics User Interface (GUI) for the most popular TDAs. This ver- 
sion also includes an updated coordinate conversion module 
and a "hot key" to execute the Topographic Engineering Cen- 
ter GEOTRANS software. The GEOTRANS software adds a 
Universal Polar Stereographic capability for the coordinates 
in polar regions, a few minor secondary grids, and the ability 
to batch-process coordinate conversions. 

Improvcd TDA Presentation 
Version 3.0 allows users to drape any of the tactical over- 

I 
lays (weapons fans, point elevations, annotations, custom 
grids, etc.) on elevation data, imagery, or maps to create 
two-dimensional, perspective, and oblique views. A curved- 

1 path fly-through is now possible with automatic smoothing 
of directional changes. The new fly-through interface simul- 
taneously displays, frame by frame, both the fly-through 
three-dimensional view and the two-dimensional map track 
(see figure). Resolution restrictions on three-dimensional 
perspectives and fly-throughs are relaxed to take advantage 
of high-end PC capabilities. 

CPS Connecti1,ity 
Military and commercial Global Positioning Systems 

(GPS) now can be connected to laptop computers and-in 

real t ime4isplay track, bearing, and speed, with updates 
every two seconds. The track can display over elevation data, 
imagery, and maps. Way points recorded using a military pre- 
cise lightweight GPS receiver (PLGR) now can be downloaded 
and displayed in TerraBase I1 over elevation data, imagery, or 
maps. In a reverse role, routes planned with TerraBase I1 can 
be uploaded as way points to a PLGR for navigation. 

Other Irnprol ements 
The help files in version 3.0 are greatly expanded and con- 

tain an automatic help feature for new users. Major changes in 
data retrieval and manipulation are embedded in the software 
that allow NIMA, USGS, and GeoTiff products to display in 
their native formats. Although TerraBase I1 still uses an inter- 
nal.idx format for some products, most products load directly 
without the need for conversion. This capability greatly en- 
hances the speed of creating TDAs and reduces file-storage 
requirements. Most importantly, it takes advantage of the geo- 
control embedded in products from primary data providers. 

Availability 

T erraBase 11, version 3.0 beta, may be downloaded from 
the new Terrain Visualization Center web site at htfp:// 
www. wood.army.rnil/rvC/index. htm. A revised users' 

guide and an updated set of battle drills are planned for release 
by the end of 1998. A new two-CD-ROM set is projected for 
completion early in 1999. The first CD-ROM will contain a 
self-paced interactive training program, while the second one 
will contain the TerraBase I1 software and an expanded set of 
training data. The Engineer School continues to support ear- 
lier TerraBase I1 releases, battle drills, and users' guides until 
version 3.0 is available on CD-ROM and the Terrain Visual- 
ization Center web site. 

Sample digital elevation and satellite imagery data cover- 
age for several CONUS training posts is available from the 
Terrain Visualization Center web site. The key source of data 
for training and operations continues to be the NIMA. Units 

November 1998 Engineer 31 



ious ass 
Yection 4 

can use their Department of Defense Activity Address Code 
(DODAAC) to order digital and hard-copy products from 
NIMA on a 30-day turnaround cycle. As of 1 April 1998, 
NIMA products are ordered and delivered through the 
Defense Logistics Agency and requested by national stock 
number using the standar. ~ ~ ~ ~ i l  supply system. 
Department of the Army Deputy Chief of Staff for Logistics 
message (DALO-SMP, DTG 1408582 ~ ~ ~ i l  97) provides 
instructions. Map stock and issue procedures follow AR 
710-2, Inventory Management Supply Policy Below the 
Wholesale Level. Mapping, charting, and geodesy products 
are stocked at Class 11, IV, and VII supply points at Corps 
and the Theater Army Area Command. The Defense 
Supply Center web site at http://www.dsc~dlu.mil/PC9/ 
dscr-maps.htm provides information on the new ordering 
and distribution process. All NIMA products are provided at 
no cost to support military requirements. 

Joint Venture 

T he TerraBase I1 developmental effort continues as a 
joint venture between the Engineer School's Depart- 
ment of Training and Doctrine Development (re- 

sponsible for all training, instructional materials, and train- 
ing support), the Terrain Visualization Center (responsible 
for software development management, priorities, and field 
technical support), and the U.S. Naval Academy (responsi- 
ble for programming and software development). 

Engineer School personnel are grateful to Dr. Peter Guth 
of the U.S. Naval Academy for his extraordinary skill and 
dedication to this project and to the U.S. Naval Academy for 
its flexibility and support of Dr. Guth's efforts This relation- 
ship allows TerraBase I1 to develop and respond quickly to 
user feedback. TerraBase 11, version 3.0, is indicative of this 
cooperative relationship. 

MI: Adams is a physical scientist in the Terrain 
Visualization Center; U.S. Army Engineer School. Previously 
he war a cartographer and geodesist with the Defense 
Mapping Agency Aerospace Center; St. Louis, Missouri. Mr. 
Adams holds a master's degree in geology from the 
University of Arkansas. 

Lieutenant Colonel Hoo12er is Chief of the Terrain 
Visualization Center; U.S. Army Etzgineer School. Previou~ 
assignments include operations oficer; 30th Engineer 
Battulion (T)(A)  and Corps engineer plan r oficel; XVIII 
Airborne Corps, Fort Bragg, North Carolina; and 
commandel; 814th Engineer Company (AFB), Hanau, 
Germany. LTC Hooper zs a graduate of the Airborne School, 
Ranger School, and Command and General Staff College. 
He holds an zndustrial engineerirzg degree from the 
Univer~sit~ of Central Florida and a tnastefr degree in 
systems management from the Florida Institute of 
Technology. 
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contin  prove. That the defense has never been 
cOmpr lespite occasionally fierce posturing through- 
Out ne jeeades, is testament to the resolve and skill of 
its defenders. Gitmo's tangible, unique defensive preparations, 

which showcase the competence and ingenuity of Marine 
engineers and Seabees, have shown that combat engineering is 

to succe Lil 
Captain Mor ) the 2d Combat Engineer 

Battalion, 2d lv~urine u~ vl>run. Camp Lejeune, North 
Carolina. Pret include OIC, Minejield 
Maintenance ; .racks Engineel; Marine 
Barracks, Guantanamo Bay, cuba; platoon commander; 
engineer oficel; lt Armored Reconnaissance 
Battalion, 1st 1 ?9 Palms, California; and 
platoon commc .r Support Battalion, 3rd 
Force Service Support GI; awa, Japan. 
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