LOS User Satisfaction Survey

1. To what tasks do you (or your customers) employ LOS predictions. Please check all tasks that apply. Mission planning Communication laydown General site selection Route Visibility Horizon Blocking Required Antenna/Target Height Viewshed Analysis (Masked and Visible) LOS Profiles Weapons Fan

Mission planning, Communication laydown, General site selection, Route Visibility, Horizon Blocking, Required Antenna/Target Height, Viewshed Analysis (Masked and Visible), LOS Profiles, and Weapons Fans 

[Jason Dyals, 172nd IB (S), jason-dyals@us.army.mil, (319)353-6722]

Mission planning

[Eric Adams 60th Engineer Detachment, eric.w.adams@us.army.mil, 379-9432]

Mission planning, Horizon Blocking, Required Antenna/Target Height, Viewshed Analysis (Masked and Visible), Weapons Fans
[Stephen Joseph, 100th Eng. Co. Ft Bragg, stephen.joseph@us.army.mil or

 oic100engco@gisa.osis.gov, (910) 396-4815]

Mission planning, Communication laydown, Required Antenna/Target Height, LOS Profiles

[Robert Corn, TEC, rcorn@tec.army.mil, 703.428.6737]

Mission planning, Communication laydown, General site selection, Route Visibility, Horizon Blocking, Required Antenna/Target Height, Viewshed Analysis (Masked and Visible), LOS Profiles, Weapons Fans

[William Farr, USASOC, farrw@soc.mil, 910-4325280]

Mission planning, Route Visibility, Viewshed Analysis (Masked and Visible)
[Mike Ellicott, NIMA – NGS, ellicottm@nima.mil, 703-805-3606]

Mission planning, General site selection, Route Visibility, Required Antenna/Target Height, Viewshed Analysis (Masked and Visible), LOS Profiles, Weapons Fans

[David Kasten, hq usareur/7th Army, david.kasten@us.army.mil, 011-49-6221-577202]

Mission planning, Route Visibility, Horizon Blocking, Viewshed Analysis (Masked and Visible), LOS Profiles

[Richard Unterreiner, US Army Space Command, Rich.Unterreiner@arspace.army.mil, 719-554-8471 (DSN 692)]

Mission planning, Communication laydown, General site selection, Route Visibility, Required Antenna/Target Height, Viewshed Analysis (Masked and Visible), LOS Profiles, Weapons Fans
[Eric Kelsick, 37th/88th EN DET., eric.kelsick@us.army.mil, 031-870-6634]

Mission planning, General site selection, Route Visibility, Required Antenna/Target Height, Weapons Fans

[Timothy Nicholas, usace/tec, timothy.f.nicholas@us.army.mil, 703-428-6737]

Mission planning, Communication laydown, Required Antenna/Target Height, Viewshed Analysis (Masked and Visible), LOS Profiles, Weapons Fans

[Jeffrey Bonnette, 60th ENG DET, Jeffrey.Bonnette@hq.hqusareur.army.mil, 379-5040]

Mission planning, General site selection, Route Visibility, Required Antenna/Target Height, Viewshed Analysis (Masked and Visible), LOS Profiles, Weapons Fans
[Betty Cruz-Camacho, USARSO G2/GSS, betty.cruz@470mi.inscom.army.mil, 210-295-6426]

Mission planning, General site selection, Route Visibility, Viewshed Analysis (Masked and Visible), LOS Profiles, Weapons Fans

[James Pardue, USSOCOM, james.pardue@hurlburt.af.mil, 850-881-2310]

Mission planning, Communication laydown, Route Visibility, LOS Profiles, Weapons Fans

[Ed Gardner, 510th Engineer Det, edward.gardner@hq.1id.army.mil, dsn 314 350-6889]

Mission planning, Communication laydown, General site selection, Horizon Blocking, Required Antenna/Target Height, Weapons Fans
[Jason Feser, 1/25 Stryker Brigade, jason.feser@lewis.army.mil, 253-966-7205]

Mission planning, Communication laydown, Viewshed Analysis (Masked and Visible)
[Timothy Patterson, 1008th Eng Det, timothy.m.patterson@us.army.mil, 314-762-3331]

Mission planning, Communication laydown, Required Antenna/Target Height, Viewshed Analysis (Masked and Visible), LOS Profiles, Weapons Fans

[Guy Snodgrass, TUSA/ARCENT/CFLCC, Guy.Snodgrass@arcent.army.mil, 404-464-3725]

Mission planning, Route Visibility, Viewshed Analysis (Masked and Visible), Weapons Fans

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq, sesterrainoic@hq.c5.army.milor scott.owens@us.army.mil, DSN 314 370-5244 (Germany)  DSN  318 822-1315 (Iraq)]

Mission planning, Communication laydown, General site selection, Required Antenna/Target Height, Viewshed Analysis (Masked and Visible), LOS Profiles, 

Weapons Fans

[Angel Martinez Jr., 526th Eng Det Terrain (1AD), angel.martinezjr@us.army.mil, DNVT 551-0321]

2. What other LOS functions/predictions does your application perform?

(blank)

[Jason Dyals, 172nd IB (S)]

Target Profiles

[Eric Adams 60th Engineer Detachment]

Radar acquisition domes / circles (Weapons Fans)

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

(blank)

[Robert Corn, TEC]

(blank)

[William Farr, USASOC]

(blank)

[Mike Ellicott, NIMA – NGS]

(blank)

[David Kasten, hq usareur/7th Army]

(blank)

[Richard Unterreiner, US Army Space Command]

(blank)

[Eric Kelsick, 37th/88th EN DET.]

(blank)

[Timothy Nicholas, usace/tec]

Fly-thrus and terrain visualization

[Jeffrey Bonnette, 60th ENG DET]

Elevation to area and distance from observer to target, but not taking in consideration the vegetation

[Betty Cruz-Camacho, USARSO G2/GSS]

(blank)

[James Pardue, USSOCOM]

(blank)

[Ed Gardner, 510th Engineer Det]

(blank)

[Jason Feser, 1/25 Stryker Brigade]

(blank)

[Timothy Patterson, 1008th Eng Det]

None

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

(blank)

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

Fresnel zones and radio line of sight

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

3. How are the LOS predictions usually employed?

3a. For general planning purposes, e.g., this area generally has better LOS conditions over a large area.

3b. What percent of the all instances are LOS predictions used for general planning purposes?

3c. Used specifically for predicting whether a specific spot on the ground is visible from a given observer location.

3d. What percent of all instances are LOS predictions used for this specific purpose?

General Planning Purposes

50%

(blank)

(blank)

[Jason Dyals, 172nd IB (S)]

General Planning Purposes

0%

(blank)

(blank)

[Eric Adams 60th Engineer Detachment]

General Planning Purposes

(blank)

Specific Purpose

20%
[Stephen Joseph, 100th Eng. Co. Ft Bragg]

General Planning Purposes

(blank)

Specific Purpose

10%
[Robert Corn, TEC]

General Planning Purposes

50%

Specific Purpose

50%
[William Farr, USASOC]

General Planning Purposes

95%

Specific Purpose

(blank)
[Mike Ellicott, NIMA – NGS]

General Planning Purposes

75%

Specific Purpose

25%
[David Kasten, hq usareur/7th Army]

General Planning Purposes

50%

Specific Purpose

35%
[Richard Unterreiner, US Army Space Command]

General Planning Purposes

30%

Specific Purpose

70%
[Eric Kelsick, 37th/88th EN DET.]

General Planning Purposes

90%

(blank)

(blank)

[Timothy Nicholas, usace/tec]

General Planning Purposes

(blank)

Specific Purpose

75%
[Jeffrey Bonnette, 60th ENG DET]

General Planning Purposes

50%

Specific Purpose

50%
[Betty Cruz-Camacho, USARSO G2/GSS]

General Planning Purposes

10%

Specific Purpose

35%
[James Pardue, USSOCOM]

General Planning Purposes

40%

(blank)

90%
[Ed Gardner, 510th Engineer Det]

General Planning Purposes

(blank)

Specific Purpose

(blank)
[Jason Feser, 1/25 Stryker Brigade]

General Planning Purposes

90%

(blank)

(blank)
[Timothy Patterson, 1008th Eng Det]

Specific site and a hardcopy map is printed with the LOS on top.

For general planning purposes, e.g., this area generally has better LOS conditions over a large area.

70%

30%

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Usually hard copy products with CADRG or CIB1 background, and a Viewshed analysis overlaid on top.  Used mostly for LRS insertion planning or NAI visibility predictions.

(blank)

Never from a GIVEN observer location; we use it to identify potential areas to observe a GIVEN location.

95%

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

Produced on a map or image background to aid users in “seeing” the gaps.

40%

Specific Purpose

90%
[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

4. How satisfied are you with your current LOS application with regard to accuracy, ease of use, and functionality?

4a. Accuracy

4b. Ease of Use

4c. Functionality
Satisfied

Satisfied

Satisfied
[Jason Dyals, 172nd IB (S)]

Satisfied

Well Satisfied

Well Satisfied
[Eric Adams 60th Engineer Detachment]

Satisfied

Well Satisfied

Satisfied
[Stephen Joseph, 100th Eng. Co. Ft Bragg]

Satisfied

Satisfied

Satisfied
[Robert Corn, TEC]

Satisfied

Satisfied

Satisfied
[William Farr, USASOC]

Satisfied

Not Satisfied

Not Satisfied
[Mike Ellicott, NIMA – NGS]

Satisfied
Well Satisfied
Satisfied
[David Kasten, hq usareur/7th Army]

Satisfied

Well Satisfied

Satisfied
[Richard Unterreiner, US Army Space Command]

Well Satisfied

Well Satisfied

Well Satisfied
 [Eric Kelsick, 37th/88th EN DET.]

Satisfied

Well Satisfied

Satisfied

 [Timothy Nicholas, usace/tec]

Well Satisfied

Well Satisfied

Well Satisfied
[Jeffrey Bonnette, 60th ENG DET]

Satisfied

Satisfied

Satisfied

[Betty Cruz-Camacho, USARSO G2/GSS]

Satisfied

Satisfied

Satisfied

[James Pardue, USSOCOM]

Satisfied

Satisfied

Satisfied

[Ed Gardner, 510th Engineer Det]

Satisfied

Satisfied

Satisfied

[Jason Feser, 1/25 Stryker Brigade]

Not Satisfied

Not Satisfied

Not Satisfied

[Timothy Patterson, 1008th Eng Det]

Satisfied

Satisfied

Satisfied
[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Not Satisfied

Not Satisfied

Not Satisfied
[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

Well Satisfied
Well Satisfied
(blank)

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

5. Have you (or your customers) experienced deficiencies, errors, or limitations in LOS prediction capability that are significant to required applications?

5b. Please explain

5c. If so, can they identify needed upgrades to the current capability (data or application software)?
Yes

LOS / Intervisibility products based on DTED1 or DTED2 do not have a level of detail sufficient to support tactical planning.

(blank)
[Jason Dyals, 172nd IB (S)]

No

(blank)

(blank)
[Eric Adams 60th Engineer Detachment]

Yes

It does not take into account the vegetative masking.  DTED approximations, based on its levels, can be a source of an inaccurate product, since at times you must move the observation point to get the true masking, based on slope and vegetation.

In place a model that accounts for tree types and its maturity.  Even though products could be general, it gives guidelines to decisions based on the vegetation if known.

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

Yes

(blank)

(blank)
[Robert Corn, TEC]

Yes

No definitive accounting for vegetation heights.

(blank)

[William Farr, USASOC]

Yes

Time required to complete the LOC calculations

The data needs to come with the horizontal AND vertical accuracy specs
[Mike Ellicott, NIMA – NGS]

Yes

Only in terms of accuracy of original elevation data

(blank)

[David Kasten, hq usareur/7th Army]

Yes

Flat, gently rolling terrain has more errors due to manmade features and high vegetation growth.

Yes, we compensate by working around high obstacles, masking them out manually
[Richard Unterreiner, US Army Space Command]

No

(blank)

(blank)
[Eric Kelsick, 37th/88th EN DET.]

Yes

in regards to data itself...dted is well developed; however more than dted is necessary...data for vegetation/cultural growth is lacking yet vital, unless the observed location and observer are above all vegetation or in desert locale.

data needs improvement, but only for specific requirements. case by case. because it is more so a planning tool, no hard answers should be extracted.

[Timothy Nicholas, usace/tec]

Yes

The lilitation is due to the inaccuracies inherent to the data.  Higher-res, more accurate data is always desired.  Also, having ground-surface data rather than reflective surface, as well as the vegetation height above the ground, would greratly increase

see above.  Also, data standard need to incorporate floating point data sets to more accurately describe the surface, particularly at DTED3 and higher (>10m post spacing)

[Jeffrey Bonnette, 60th ENG DET]

Yes

Problems with not taking vegetation in consideration.

Identify upgrades in application software for taking vegetation data in consideration.
[Betty Cruz-Camacho, USARSO G2/GSS]

No

(blank)

(blank)
[James Pardue, USSOCOM]

Yes

This is dependent on the level of DTED used and the degree of accuracy within that database

(blank)

[Ed Gardner, 510th Engineer Det]

No

(blank)

(blank)
[Jason Feser, 1/25 Stryker Brigade]

Yes

The main issue is that LOS cannot account for vegatation and structures.

It is the same story.  We need higher resolution DEMs.
[Timothy Patterson, 1008th Eng Det]

Yes

A LOS was done for a shot in Kuwait and when the signal unit tried it was off.

The primary culprit on inaccuracy appears to be the data.  However the new LOS software in the TDA section is more difficult to use.
[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Yes

As I stated before, DTED data is not detailed enough to perform accurate LOS for precise given locations.  LRS missions require planning.  For locations to insert 6 – 12 man teams where they can have visibility on specific locations.  In Iraq the DTED is of poor quality.  Seams are visible between data cells making it obvious different cells were derived from different sources.  This, plus the fact that DTED 1, 2 and 3 is not detailed enough to perform accurate LOS analysis in a desert region due to gentle fluctuations in the terrain that these levels cannot detect.  Not to mention all the manmade features that are present that do not show up.

Data needs to be more detailed and higher quality.
[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

Well Satisfied

Yes

The lack of complete coverage of Dted level 2 or level 3 for an area of interest.  More of a data availability issue
[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

6. Have you had instances when the LOS prediction capability worked especially well?

6a. What was the task/application?
No

(blank)
[Jason Dyals, 172nd IB (S)]

No

(blank)
[Eric Adams 60th Engineer Detachment]

Yes

Areas with little vegetation worked well for me in the past.  Mountainous areas pose problems for signal folks in high elevation.  LOS products gave guidelines to best possible areas are for their antennas.
[Stephen Joseph, 100th Eng. Co. Ft Bragg]

No

(blank)
[Robert Corn, TEC]

No

(blank)

[William Farr, USASOC]

No

(blank)
[Mike Ellicott, NIMA – NGS]

Yes

In determining observation posts/listening posts using LIDAR
[David Kasten, hq usareur/7th Army]

Yes

A mission for SOF. -classified
[Richard Unterreiner, US Army Space Command]

Yes

ATSA Analysis
[Eric Kelsick, 37th/88th EN DET.]

Yes

more of impressing requestors due to software and data advances. finding and plotting key points along routes for observation of movement using erdas imagine software. however requestors had been using terrabase, which is unnapealing to the eye, yet effici

(blank)
[Timothy Nicholas, usace/tec]

Yes

(blank)

[Jeffrey Bonnette, 60th ENG DET]

Yes

To select observation sites for Force protection and tower communication locations (not for signals), customer aware of vegetation limitations.
[Betty Cruz-Camacho, USARSO G2/GSS]

Yes

(blank)
[James Pardue, USSOCOM]

Yes

(blank)

[Ed Gardner, 510th Engineer Det]

No

(blank)

[Jason Feser, 1/25 Stryker Brigade]

No

(blank)
[Timothy Patterson, 1008th Eng Det]

Yes

During Desert Storm using the LOS to emplace the FM shots it worked fairly well.  Vegetation and built-up areas impact significantly on the shots.
[Guy Snodgrass, TUSA/ARCENT/CFLCC]

No

LRS insertions.  

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

(blank)

The SW is fine it suits our purposes fine

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

7. Do you have questions about the accuracy of your application’s LOS predictions?  


7a. Explain

No

(blank)

[Jason Dyals, 172nd IB (S)]

No

(blank)

[Eric Adams 60th Engineer Detachment]

No

(blank)

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

Yes

(blank)
[Robert Corn, TEC]

Yes

Current predictions based on elevation post markers, without definitive vegetation parameters, i.e., canopy heights.

[William Farr, USASOC]

Yes

Using Military Analyst - not sure how well its calculating vis/not vis, I also teach FalconView - no way to know how well it calculates the vis/not vis plots either
[Mike Ellicott, NIMA – NGS]

Yes

Would really like to know the absolute accuracy in terms of both the software and the data being used.
[David Kasten, hq usareur/7th Army]

No

(blank)

[Richard Unterreiner, US Army Space Command]

No

(blank)

[Eric Kelsick, 37th/88th EN DET.]

No

(blank)

[Timothy Nicholas, usace/tec]

No

(blank)

[Jeffrey Bonnette, 60th ENG DET]

No

(blank)

[Betty Cruz-Camacho, USARSO G2/GSS]

Yes

Need better resolution DTED for user requirements. I.E., gun placement and crew served weapon site selection.

[James Pardue, USSOCOM]

Yes

(blank)

[Ed Gardner, 510th Engineer Det]

No

(blank) 

[Jason Feser, 1/25 Stryker Brigade]

Yes

Well, it comes back to the fact of being able to shift a little when placing a point and getting totally different results.

[Timothy Patterson, 1008th Eng Det]

No

(blank)

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

No

(blank)

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

No

(blank)

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

8. What 3D visualization application(s) do you use?

ESRI 3d Analyst

ERDAS Stereo Analyst

Terrabase 2

[Jason Dyals, 172nd IB (S)]

VGIS ERDAS Imagine

[Eric Adams 60th Engineer Detachment]

Arc View, Arc GIS, ERDAS, Socket Set and Terra Base.

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

(blank)

[Robert Corn, TEC]

ERDAS Imagine, ArcView

[William Farr, USASOC]

ArcScene, VGIS

[Mike Ellicott, NIMA – NGS]

ERDAS VGIS, ARC 3D Analyst, TB2

[David Kasten, hq usareur/7th Army]

Virtual GIS, ArcView 3D, and ENVI, and Socet Set

[Richard Unterreiner, US Army Space Command]

ERDAS Imagine 8.5

Terra Base

Falcon View 3.2
[Eric Kelsick, 37th/88th EN DET.]

ERDAS imagine

[Timothy Nicholas, usace/tec]

Imagine VirtualGIS, CTIS software

[Jeffrey Bonnette, 60th ENG DET]

Virtual GIS and 3D Analyst.

[Betty Cruz-Camacho, USARSO G2/GSS]

TerraExplorer, MPEG flythroughs created in Socket set or MET.

[James Pardue, USSOCOM]

Virtual GIS

[Ed Gardner, 510th Engineer Det]

DTSS LOS

[Jason Feser, 1/25 Stryker Brigade]

ERDAS Virtual GIS, TerraExplorer

[Timothy Patterson, 1008th Eng Det]

3D Analyst in Arc View and the Virtual model in ERDAS.  Viewshed analysis model in ERDAS also portrays “3D” in a manner of speaking.

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

We used ERDAR Virtual GIS but due to the generally flat terrain it did not prove useful except in one instance where there was a large escarpment that 

Was significant.
[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

TerraExplorer, TopScene, ERDAS VGIS, ArcScene

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

9. Does your 3D visualization application perform LOS calculations?

9a. If so, which ones? (LOS profile, viewshed, etc.)

Yes

(blank)
[Jason Dyals, 172nd IB (S)]

Yes

Viewsheds

[Eric Adams 60th Engineer Detachment]

Yes

Arc View, Arc GIS, ERDAS, Terra Base.
[Stephen Joseph, 100th Eng. Co. Ft Bragg]

Yes

Skyline, Virtual GIS, 3d analyst
[Robert Corn, TEC]

Yes

All

[William Farr, USASOC]

No

(blank)
[Mike Ellicott, NIMA – NGS]

Yes

All create what our users need but am most comfortable using ERDAS, mainly viewsheds.

[David Kasten, hq usareur/7th Army]

Yes

Profiles, Viewsheds
[Richard Unterreiner, US Army Space Command]

Yes

All indicated
[Eric Kelsick, 37th/88th EN DET.]

Yes

viewshed, weapons fan,
[Timothy Nicholas, usace/tec]

Yes

See Question 1

[Jeffrey Bonnette, 60th ENG DET]

Yes

LOS profile, viewshed, weapon fan, masked area plot, etc.

[Betty Cruz-Camacho, USARSO G2/GSS]

Yes

(blank)

[James Pardue, USSOCOM]

Yes

(blank)
[Ed Gardner, 510th Engineer Det]

Yes

VIEWSHED AND LOS

[Jason Feser, 1/25 Stryker Brigade]

Yes

ERDAS
[Timothy Patterson, 1008th Eng Det]

Yes

Viewshed in ERDAS and ESRI’s Arc View with DTED and 3D will compute LOS.
[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Yes

Virtual GIS creates threat domes.

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

Yes

LOS profile and viewshed
[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

10. What is the predominant source and type of elevation data used to support your LOS applications?

NIMA DTED 1 and 2

[Jason Dyals, 172nd IB (S)]

DTED LevelX
[Eric Adams 60th Engineer Detachment]

DTED

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

Dted 1, 2
[Robert Corn, TEC]

NIMA DTED/SRTM

[William Farr, USASOC]

DTED2 - 80%

LIDAR - 20%

[Mike Ellicott, NIMA – NGS]

DTED

[David Kasten, hq usareur/7th Army]

NIMA DTED Level 1 and 2, Custom made DEMs from Socket Set.

[Richard Unterreiner, US Army Space Command]

DTED 1 & 2

[Eric Kelsick, 37th/88th EN DET.]

NIMA standard dted1

[Timothy Nicholas, usace/tec]

Mainly DTED1 and DTED2, but also self-made DTED2 and DTED3

[Jeffrey Bonnette, 60th ENG DET]

DTED 1 and sometimes DTED 2.

[Betty Cruz-Camacho, USARSO G2/GSS]

DTED1 & 2

[James Pardue, USSOCOM]

DTED I & II

[Ed Gardner, 510th Engineer Det]

DTED2

[Jason Feser, 1/25 Stryker Brigade]

Best available DTED.

[Timothy Patterson, 1008th Eng Det]

DTED

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

NIMA DTED 1, 2 and 3.

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

NIMA Dted Level 1-3 and NIMA SRTM

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

11. What is the predominant resolution (post sample spacing) of the elevation data used to support your LOS applications?    100m   30m 10m   3m     1m    Other

30m

[Jason Dyals, 172nd IB (S)]

10m

[Eric Adams 60th Engineer Detachment]

10m

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

100m

[Robert Corn, TEC]

30m

[William Farr, USASOC]

30m

[Mike Ellicott, NIMA – NGS]

30m

[David Kasten, hq usareur/7th Army]

30m

[Richard Unterreiner, US Army Space Command]

30m

[Eric Kelsick, 37th/88th EN DET.]

100m

[Timothy Nicholas, usace/tec]

30m

[Jeffrey Bonnette, 60th ENG DET]

100m

[Betty Cruz-Camacho, USARSO G2/GSS]

30m

[James Pardue, USSOCOM]

100m

[Ed Gardner, 510th Engineer Det]

30m

[Jason Feser, 1/25 Stryker Brigade]

30m

[Timothy Patterson, 1008th Eng Det]

100m

30m

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Resolution depended upon if what data was available for which areas.  In all cases we used the highest resolution that was available.

100m 

30m

10m

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

30 meter

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

12. Do you know the precision (finest height increment) of the elevation data that you use?


12a. If so, what is it?
Yes

1m

[Jason Dyals, 172nd IB (S)]

No

(blank)
[Eric Adams 60th Engineer Detachment]

No

(blank)

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

No

(blank)
[Robert Corn, TEC]

No

(blank)

[William Farr, USASOC]

Yes

DTED - integer values @ 16 bit

LIDAR - 32 bit

[Mike Ellicott, NIMA – NGS]

No

(blank)

[David Kasten, hq usareur/7th Army]

Yes

NIMA data is hard to judge, having to random sample critical areas. Custom data is

manually checked during build.

[Richard Unterreiner, US Army Space Command]

Yes

+/- 30m

[Eric Kelsick, 37th/88th EN DET.]

No

(blank)

[Timothy Nicholas, usace/tec]

No

(blank)

[Jeffrey Bonnette, 60th ENG DET]

No

(blank)

[Betty Cruz-Camacho, USARSO G2/GSS]

No

(blank)

[James Pardue, USSOCOM]

Yes

I would assume it would be 30m

[Ed Gardner, 510th Engineer Det]

Yes

+/- 15M

[Jason Feser, 1/25 Stryker Brigade]

No

(blank)

[Timothy Patterson, 1008th Eng Det]

No

(blank)

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Yes

DTED 1, 30m

DTED 2, 20m

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

No

(blank)

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

13. Are there limitations that you can identify in terms of source elevation data accuracy, resolution, etc?


13a. If yes, elaborate
No

Limiting considerations are addressed in my response to question 5

[Jason Dyals, 172nd IB (S)]

No

(blank)
[Eric Adams 60th Engineer Detachment]

Yes

The approximation of hill tops if it falls within the post spacing of the elevation.

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

No

(blank)
[Robert Corn, TEC]

No

(blank)

[William Farr, USASOC]

Yes

The horizontal accuracy

[Mike Ellicott, NIMA – NGS]

Yes

Missing data (SRTM), unable to use LIDAR in any other form besides .img

[David Kasten, hq usareur/7th Army]

Yes

Yes, depending on data source.

Points are random checked for accuracy using imagery sources for reference.

[Richard Unterreiner, US Army Space Command]

Yes

Construction, Airfield Safety and NAVAID Surveys, Flood Analysis

[Eric Kelsick, 37th/88th EN DET.]

No

(blank)

[Timothy Nicholas, usace/tec]

Yes

edge-matching of cells,

[Jeffrey Bonnette, 60th ENG DET]

Yes

Elevation limited with data available. Mainly use with DTED 1.,

[Betty Cruz-Camacho, USARSO G2/GSS]

Yes

Supporting Ground SOF operations requires at a start DTED level 3.

[James Pardue, USSOCOM]

Yes

(blank)

[Ed Gardner, 510th Engineer Det]

Yes

ITS PRODUCED BY NIMA AND IT IS BARE EARTH ELEVATION. TACTICAL UNITS PREFER SURFACE REFLECTANCE

[Jason Feser, 1/25 Stryker Brigade]

No

(blank)

[Timothy Patterson, 1008th Eng Det]

Yes

The accuracy of the DTED hampers our ability to accurately depict LOS.  The lack of vegetation and built-up areas hampers our capabilities as well.

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Yes

Both accuracy and resolution is a problem.  Both DTED 1 and 2 are created from differing sources, which is evident when you mosaic cells together in either data product.

Seams are evident and make final products look like a patchwork of quilts when viewed as a whole.

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

Yes

As I understand it the way the data is collected (radar or stereo pairs) drives the accuracy and the depiction of ground features (post spacing).

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

14. Do you anticipate that predictions would improve if higher resolution elevation data (better than 30 meters) were available?

14a.  Could your system handle the increased throughput requirements that high-resolution data would entail?
Yes

Yes
[Jason Dyals, 172nd IB (S)]

Yes

Yes

[Eric Adams 60th Engineer Detachment]

Yes

Yes

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

Yes

Yes

[Robert Corn, TEC]

Yes

Yes

[William Farr, USASOC]

Yes

Yes

[Mike Ellicott, NIMA – NGS]

Yes

Yes

[David Kasten, hq usareur/7th Army]

Yes

Yes

[Richard Unterreiner, US Army Space Command]

Yes

Yes

[Eric Kelsick, 37th/88th EN DET.]

Yes

Yes

[Timothy Nicholas, usace/tec]

Yes

Yes

[Jeffrey Bonnette, 60th ENG DET]

Yes

Yes

[Betty Cruz-Camacho, USARSO G2/GSS]

Yes

Yes

[James Pardue, USSOCOM]

Yes

Yes

[Ed Gardner, 510th Engineer Det]

Yes

Yes

[Jason Feser, 1/25 Stryker Brigade]

Yes

Yes

[Timothy Patterson, 1008th Eng Det]

Yes

Yes

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Yes

Yes

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

Yes

Yes

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

15. Does it matter whether the source data represents bare earth or a reflective surface (tree tops/cultural features)?


15a.  If yes, explain
No

(blank)
[Jason Dyals, 172nd IB (S)]

Yes

I would prefer the better accuracy of the bare earth version. Accounting for vegetation and cultural features I can do on my own.
[Eric Adams 60th Engineer Detachment]

Yes

The bare earth products (DTED) gives a representation of a person and the ground vs. a tower above tree tops and buildings.

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

Yes

Of course it does.
[Robert Corn, TEC]

Yes

Vegetation heights are critical to LOS, especially in desert/jungle areas. Metadata should indicate effects of vegetation on elevation data.

[William Farr, USASOC]

Yes

I need both - Bare earth for CCM analysis and reflective surface for mission planning

[Mike Ellicott, NIMA – NGS]

Yes

For supporting observation points, I would really need to know where vegetation and manmade features are to help the end user out more realistically

[David Kasten, hq usareur/7th Army]

No

Not as long as we know the source and method used to construct data and type of surface it portrays.

[Richard Unterreiner, US Army Space Command]

Yes

Military operations require ground relief.

Detailed Urban operations will benefit from reflective surface elevations.

[Eric Kelsick, 37th/88th EN DET.]

Yes

knowing true interference...trees and cultural features would help

[Timothy Nicholas, usace/tec]

Yes

see answer to question 5

[Jeffrey Bonnette, 60th ENG DET]

Yes

Rather use reflective surface because they are real obstacles.

[Betty Cruz-Camacho, USARSO G2/GSS]

Yes

Bare earth is better for SOF operations. We commonly have to anticipate ground level for fast roipe insertions and must know tree top height for helicopter insertion operations.

[James Pardue, USSOCOM]

Yes

I would imagine this would depend on the level of detail in the elevation data.  In some applications bare earth is required and for others reflective is.  for masked areas or visibility then reflective is more important than bare earth.

[Ed Gardner, 510th Engineer Det]

Yes

NEED TO EVALUATE FOR TREES AND BUILDINGS
[Jason Feser, 1/25 Stryker Brigade]

Yes

I think it would be important when interpreting the results.  And helping the customer to understand the results.
[Timothy Patterson, 1008th Eng Det]

Yes

To accurately predict LOS we need to have bare earth data as well as the vegetation and built-up information.

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Yes

I need both.  Bare earth is good for modeling and 3d simulations and flythroughs, especially if I have height attributed vector files.  Reflective surface is good if I do not have 3d vector files.  Reflective would make up for that lack of 3d vector data.  But it is temporal in nature; trees could have been burned or cleared, buildings erected etc

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

Yes

Prefer reflective that way buildings and forest stands do actually interfere with ones ability to see a certain target.

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]
16. Can you identify instances when the absence of surface clutter in the elevation data, e.g., vegetation and cultural feature heights, have limited the usefulness of the prediction result?

No

[Jason Dyals, 172nd IB (S)]

No

[Eric Adams 60th Engineer Detachment]

No

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

No

[Robert Corn, TEC]

Yes

[William Farr, USASOC]

Yes

[Mike Ellicott, NIMA – NGS]

No

[David Kasten, hq usareur/7th Army]

No

[Richard Unterreiner, US Army Space Command]

Yes

[Eric Kelsick, 37th/88th EN DET.]

Yes

[Timothy Nicholas, usace/tec]

Yes

[Jeffrey Bonnette, 60th ENG DET]

Yes

[Betty Cruz-Camacho, USARSO G2/GSS]

Yes

[James Pardue, USSOCOM]

Yes

[Ed Gardner, 510th Engineer Det]

Yes

[Jason Feser, 1/25 Stryker Brigade]

Yes

[Timothy Patterson, 1008th Eng Det]

Yes

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

No

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

No

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

17. Do you foresee any time or specific task when vegetation and cultural features need to be accounted for in the prediction result?

Yes

[Jason Dyals, 172nd IB (S)]

No

[Eric Adams 60th Engineer Detachment]

Yes

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

Yes

[Robert Corn, TEC]

Yes

[William Farr, USASOC]

Yes

[Mike Ellicott, NIMA – NGS]

Yes

[David Kasten, hq usareur/7th Army]

Yes

[Richard Unterreiner, US Army Space Command]

Yes

[Eric Kelsick, 37th/88th EN DET.]

Yes

[Timothy Nicholas, usace/tec]

Yes

[Jeffrey Bonnette, 60th ENG DET]

Yes

[Betty Cruz-Camacho, USARSO G2/GSS]

Yes

[James Pardue, USSOCOM]

Yes

[Ed Gardner, 510th Engineer Det]

Yes

[Jason Feser, 1/25 Stryker Brigade]

Yes

[Timothy Patterson, 1008th Eng Det]

Yes

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Yes

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

(blank)

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

18. What LOS algorithm(s) or software packages (with embedded algorithms) do you use to predict LOS, e.g. DTSS Visibility Module, Terrabase II/Microdem, ERDAS, FalconView, etc.?

Don't know
[Jason Dyals, 172nd IB (S)]

DTSS VIS Mod, ERDAS Imagine
[Eric Adams 60th Engineer Detachment]

DTSS visibility module and ERDAS

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

(blank)

[Robert Corn, TEC]

ERDAS, FalconView, MicroDEM, ESRI products

[William Farr, USASOC]

FalconView, ERDAS, ArcInfo

[Mike Ellicott, NIMA – NGS]

all from above

[David Kasten, hq usareur/7th Army]

ERDAS, Socet Set, ArcView 3D

[Richard Unterreiner, US Army Space Command]

GOTS and COTS identified

[Eric Kelsick, 37th/88th EN DET.]

ERDAS, Terrabase, falcon view

[Timothy Nicholas, usace/tec]

DTSS, Imagine, ARCGIS. ARCVIEW Spatial Analyst

[Jeffrey Bonnette, 60th ENG DET]

DTSS, Terrabase II, ERDAS and Falcon View.

[Betty Cruz-Camacho, USARSO G2/GSS]

ERDAS, TerrabaseII

[James Pardue, USSOCOM]

ERDAS & FalconView

[Ed Gardner, 510th Engineer Det]

DTSS

[Jason Feser, 1/25 Stryker Brigade]

ERDAS

[Timothy Patterson, 1008th Eng Det]

DTSS Visibility Module, Terrabase II/Microdem, ERDAS, FalconView, etc.? 

All of the above.

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

My main program is ERDAS Imagine and Virtual GIS.  I also use FalconView and Falconlite.

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

1 - TB2, 2 - FalconView, & 3 – DTSS last.

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

19. What earth curvature and atmospheric refraction correction algorithm(s) – if known – does your application use?

(blank)

[Jason Dyals, 172nd IB (S)]

(blank)

[Eric Adams 60th Engineer Detachment]

Arc Info's project define full.

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

(blank)

[Robert Corn, TEC]

(blank)

[William Farr, USASOC]

unknown

[Mike Ellicott, NIMA – NGS]

unknown

[David Kasten, hq usareur/7th Army]

Not sure of algorithm software uses, but usually apply it when doing predictions over 10 kilometers.

[Richard Unterreiner, US Army Space Command]

Unknown

[Eric Kelsick, 37th/88th EN DET.]

(blank)

[Timothy Nicholas, usace/tec]

unk

[Jeffrey Bonnette, 60th ENG DET]

(blank)

[Betty Cruz-Camacho, USARSO G2/GSS]

Can't recall

[James Pardue, USSOCOM]

(blank)

[Ed Gardner, 510th Engineer Det]

(blank)

[Jason Feser, 1/25 Stryker Brigade]

(blank)

[Timothy Patterson, 1008th Eng Det]

(blank)

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Unkown

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

(blank)

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

20. Are you satisfied with the Visibility Module used in the Digital Topographic Support System?


20a. If no, please explain problems encountered.


20b. Is the package reliable?

20c. Does it provide what is should provide to the soldiers?

20d. If no, please explain

20e. Have users provided feedback that the LOS masking was incorrect?

20f. If yes, please explain.
No

Addressed in question 5.  Would also prefer if Visibility Module could use TIN datasets

Yes

Yes

Most data only supports general planning

Yes

While supporting OEF, several intervisibility TDA's I produced using DTED Level 2 were significantly different than conditions on the ground.
[Jason Dyals, 172nd IB (S)]

Yes

(blank)

Yes 

Yes

(blank)

No

(blank)
[Eric Adams 60th Engineer Detachment]

Yes

(blank)

Yes 

Yes

(blank)

Yes

(blank)

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

No

(blank)

No

No

(blank)

No

(blank)

[Robert Corn, TEC]

Yes

Will not have DTSS until Dec 03.

Yes

Yes

(blank)

Yes

[William Farr, USASOC]

Yes

(blank)

Yes 

Yes

(blank)

Yes

(blank)

[Mike Ellicott, NIMA – NGS]

Yes

don't use DTSS

Yes

Yes

(blank)

No

(blank)
[David Kasten, hq usareur/7th Army]

Yes

(blank)

Yes 

Yes

(blank)

Yes

(blank)

[Richard Unterreiner, US Army Space Command]

Yes

(blank)

Yes 

Yes

(blank)

No

(blank)

[Eric Kelsick, 37th/88th EN DET.]

No

haven’t had opportunities to use.

No

No

n/a

No

n/a

[Timothy Nicholas, usace/tec]

Yes

(blank)

Yes 

Yes

(blank)

Yes

In particular, the inability to differentiate between reflective surface and true surface; we can use either surface as long as we also know the vegetation/built-up area height to within 1 meter.

[Jeffrey Bonnette, 60th ENG DET]

Yes

(blank)

Yes

No

With the exception of the vegetation.

No

(blank)

[Betty Cruz-Camacho, USARSO G2/GSS]

No

(blank)

No

No

(blank)

Yes

(blank)

[James Pardue, USSOCOM]

No

too slow

Yes

No

for a quick answer we use Falcon View

No

(blank)

[Ed Gardner, 510th Engineer Det]

No

WHY THE HELL WOULD THEY USE DTED IN DECIMAL DEGREES ONLY?  TACTICAL UNITS USE DATA IN UTMS

No

No

TOO MUCH INFO. I DONT NEED 15 SHADES OF COLORS TO REPRESENT HOW MANY POINTS CAN SEE SPECIFIC SPOTS. ADDITIONALLY WHEN IT SAYS A SPECIFIC SHADE CAN BE SEEN BY 3 POINTS (FOR EXAMPLE) IT DOESN'T TELL YOU WHICH 3 POINTS CAN SEE. TOTALLY WORTHLESS

No

(blank)

[Jason Feser, 1/25 Stryker Brigade]

Yes

(blank)

Yes 

Yes

(blank)

No

(blank)

[Timothy Patterson, 1008th Eng Det]

No

The above mentioned problem with signal in Kuwait.  

No

No

For the analyst its harder to use.  The above mentioned defects in data and the lack of “ground” display reduce the usefulness of the software.

Yes

See above

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Yes

Yes But limited to data available (like everything else)

Yes

(blank)

(blank)

(blank)

(blank)

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

No

Takes to long to get a result or product, much easier in TB2

Yes

(blank)

(blank)

Mostly comes from users who fail to understand the limited level of detail a cell of dted level 2 or 3 provides.  Many think dted level 5 exists for the whole world.

It would be nice if the available dems actually had micro terrain features like canals and ditches.

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

Additional Questions for Operation Iraqi Freedom (OIF) Users:

21. What success stories can be identified for LOS during OIF?

(blank)

 [Jason Dyals, 172nd IB (S)]

(blank)

[Eric Adams 60th Engineer Detachment]

NONE, did not use in site.

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

(blank)

[Robert Corn, TEC]

(blank)

[William Farr, USASOC]

(blank)

[Mike Ellicott, NIMA – NGS]

(blank)

[David Kasten, hq usareur/7th Army]

(blank)

[Richard Unterreiner, US Army Space Command]

(blank)

[Eric Kelsick, 37th/88th EN DET.]

I do not feel free describing capabilities of CentCom on this medium. my apologies.

[Timothy Nicholas, usace/tec]

(blank)

[Jeffrey Bonnette, 60th ENG DET]

Did not provide support for OIF.

[Betty Cruz-Camacho, USARSO G2/GSS]

(blank)

[James Pardue, USSOCOM]

(blank)

[Ed Gardner, 510th Engineer Det]

(blank)

[Jason Feser, 1/25 Stryker Brigade]

(blank)

[Timothy Patterson, 1008th Eng Det]

(blank)

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

No real success stories due to the lack of reliable, accurate and quality data

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

None really but it has helped to explain to some folks that many parts around Baghdad are indeed flat and there is very little dominate terrain a person can use to observe.  

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

22. What shortcomings did you find using LOS during OIF?

(blank)

[Jason Dyals, 172nd IB (S)]

(blank)

[Eric Adams 60th Engineer Detachment]

NONE, did not use in site.

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

(blank)

[Robert Corn, TEC]

(blank)

[William Farr, USASOC]

(blank)

[Mike Ellicott, NIMA – NGS]

(blank)

[David Kasten, hq usareur/7th Army]

(blank)

[Richard Unterreiner, US Army Space Command]

(blank)

[Eric Kelsick, 37th/88th EN DET.]

(blank)

[Timothy Nicholas, usace/tec]

(blank)

[Jeffrey Bonnette, 60th ENG DET]

(blank)

[Betty Cruz-Camacho, USARSO G2/GSS]

Needed better resolution data in order to pick up on the subtle changes in the desert floor

[James Pardue, USSOCOM]

(blank)

[Ed Gardner, 510th Engineer Det]

(blank)

[Jason Feser, 1/25 Stryker Brigade]

(blank)

[Timothy Patterson, 1008th Eng Det]

The above mentioned LOS.  We also use LOS and Viewshed to help identify observation locations of SOF.  To counter the inability of the software/data to account for veg and built-up areas I use elevation and slope overprints on imagery.  This is the only way to attempt to over come this problem.

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

Same as above

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

It would be nice if the available dems actually had micro terrain features like canals and ditches.

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)]

23. Any other comments?

(blank)

[Jason Dyals, 172nd IB (S)]

(blank)

[Eric Adams 60th Engineer Detachment]

NONE

[Stephen Joseph, 100th Eng. Co. Ft Bragg]

(blank)

[Robert Corn, TEC]

(blank)

[William Farr, USASOC]

(blank)

[Mike Ellicott, NIMA – NGS]

(blank)

[David Kasten, hq usareur/7th Army]

This survey was completed for Roger Ward, USARSPACE.

[Richard Unterreiner, US Army Space Command]

(blank)

[Eric Kelsick, 37th/88th EN DET.]

POC's for GI&S details can be found on the CENTCOM sippernet homepage.

[Timothy Nicholas, usace/tec]

(blank)

[Jeffrey Bonnette, 60th ENG DET]

(blank)

[Betty Cruz-Camacho, USARSO G2/GSS]

(blank)

[James Pardue, USSOCOM]

(blank)

[Ed Gardner, 510th Engineer Det]

(blank)

[Jason Feser, 1/25 Stryker Brigade]

(blank)

[Timothy Patterson, 1008th Eng Det]

(blank)

[Guy Snodgrass, TUSA/ARCENT/CFLCC]

The bottom line is data.  To really perform accurate LOS predictions we need DTED 5 in both bare earth and reflective surface.  Bare earth would allow 3d shapefiles or other vector data to be included in predictions and 3d visualizations and reflective surface would be good for quick-easy LOS calculations as long as the reflective surface has not changed…Trees cut down, buildings built/destroyed etc…

[Scott Owens, 320 Engineer Co. Terrain Analysis Platoon, Baghdad, Iraq]

(blank)

[Angel Martinez Jr., 526th Eng Det Terrain (1AD)] 

