Line-of-Sight Technical Working Group (LOS TWG)

Scope/Definition
In its simplest distillation, LOS may be defined as an “unobstructed view between two points”.  However, this simple definition is too broad to act as a scope for the TWG & its activities.  There are many complex LOS issues facing the Geospatial Information (GI) community today and the determination of which of these can be successfully addressed by the TWG is in question.  User Education and geometric LOS issues will be given first priority.  However, virtual LOS is also recognized as an important issue and will be investigated further as the TWG expertise and work efforts progress (see Outline heading II, “LOS Compendium”).

The following outline is intended to define which aspects of LOS analysis & application that the TWG would consider addressing should time, funding, and group interest warrant it.  A suggested first priority work initiative is described in Section II.  Issues considered outside the TWG scope are also provided.

I.  Geometric and Virtual 3D LOS

A.  Content

1.) Bare Earth

2.) Vegetation

3.) Urban

B. Terrain Source Data Issues

1.) NIMA DTED (existing photo source)

2.) LIDAR

3.) IFSAR/INSAR

4.) SRTM

5.) Other extant datasets (high resolution TEC/TRAC data)

6.) Importance of Accuracy/Resolution and how to VV&A DEMs

C.  Assure appropriate characterization of LOS

1.) further develop/extend existing methodologies

a.) terrain representations (TIN; grid; splines; wavelets)

b.) origin/target selection & heights

c.) field collection techniques

d.) visualization (primarily for virtual)

2.) develop/explore new initiatives in virtual LOS representation

D. Algorithms/Interpolation methods

1.) throughput and efficiency  

2.) capabilities and limitations

3.) most effective use

E. Earth Curvature (4/3 curved earth)

1.) Radio/Radar issues

F. Point-to-Point vs. Area

1.) Point-to-Area

2.) Cell-to-Area  

G. “Probability of LOS” (PLOS)

1.) Explore PLOS utility to delineate inherent uncertainties in LOS calculation

H. User Education and Services

1.) Promote use and dissemination of available LOS source data; analyses; and associated metadata that have been previously validated & are currently available

2.) Develop an LOS compendium to include algorithms, source data, etc.

II.  LOS Compendium 

Using the above outline as a guide, the LOS Technical Working Group (TWG) would like to begin to present different intervisibility issues for consideration on a quarterly basis.  The first proposed product of the LOS TWG will be a compendium of LOS algorithms.  Initially, this document will contain only the details of constructive models.  The ultimate goal is to also include virtual models in this document.  

Appendix A of the report titled “The Effects of Different Line-of-Sight Algorithms and Terrain Elevation Representations on Combat Simulations” (September 1995) documented five different algorithms being used in the Army’s models and simulations in 1995.  About a year later, these algorithms were introduced as standards within the Army Models and Simulation Office.  Using this as a starting point, the following is proposed as an outline for constructive models to follow for inclusion in this document.  Since 1995, several new LOS algorithms have been added.  

· Algorithm Name

· Point of Contact Information

· Computer Language of Algorithm

· Target Audience: (Constructive models, Virtual models)

· Elevation Models Used (UTM, DTED)

· Feature (Vegetation/Urban) Representation: (none, represented as solid objects, represented as opaque objects, use of a user defined distance of vegetation penetration) 

· Elevation Data Representation: (Evenly Spaced Grid, Unevenly Spaced Grid, TIN, Spline)

· Viewer and Target Heights: (User Selected)

· Viewer and Target Locations: (Nearest Grid Point, Interpolated)

· LOS Scope (Flat Earth, Curved Earth, Radar LOS)

· LOS Investigation: (Point-to-Point, Point-to-Area, Area-to-Point, Area-to-Area, LOS along radials, LOS into a user defined polygon)

· Point Interpolation (none, nearest point, SW corner, weighted average of surrounding points, bilinear interpolation, triangle interpolation, polynomial interpolation, spline)

· Other considerations: (Refraction, geoid representation)

III.  Issues Not Covered  

In order to keep the work of the LOS TWG at a manageable level, the following issues will not be considered in the near term.  This list can be revisited in the future if there is sufficient interest.

· Detection and Acquisition.  Currently, these issues are being revisited for accuracy.  Also, LOS is a geometry issue while detection is a physics issue.

· Refraction, Reflection, Obscurants.

