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Computer-generated graphic displays can be used by transportation agen
cies to inform the public about certain aspects of a project before, during, 
and after a public hearing. These displays may be passive, or they may 
be generated interactively at a computer graphics display. In addition, 
some information may be presented as computer-generated animation. 
The application areas of passive computer graphics include mapping, land 
use plots, perspective views of facilities, origin and destination study 
plots, and environmental study plots. Interactive computer graphics may 
be used in these same areas, but the parameters used to create a plot may 
be changed to quickly create a new display. Animation has been used to 
simulate driving along or flying over a project. Current technology allows 
computer graphics to be used in the public hearing process. Future de
velopments in computer graphics hardware and software should allow dis
plays to be created that are more aesthetically pleasing and cost effective. 

•SINCE the adoption of the 1968 Federal-Aid Highway Act, transportation agencies 
have placed more importance on public interaction at public hearings . In the past, 
public hearings were used only to inform the public of impending projects. However, 
the current emphasis in public hearings is not only to infor m the public but also to allow 
for interaction between the community and the transportation agency. Information must 
be presented clearly and understandably to facilitate interaction. 

A 1970 study of the public hearing procedure in Virginia identified 5 problem areas 
in public hearings (!_). 

1. Plans for the proposed project are not easily accessible to the community before 
a public hearing. 

2. Highway hearings are too formal and technical. 
3. The procedure for receiving testimony tends to intimidate some citizens. 
4. Visual aids should be upgraded. 
5. Publicity for future public hearings needs to be improved. 

Observations of public hearings in other states indicate that these problems are not 
unique to Virginia. 

Based on an analysis of these problem areas, a new public hearing strategy was 
proposed. The following are among the recommendations included in this new 
s trategy (!): 

1. P!'cjed: p!a!!s a!!d s0m e'2.'1'? t0 '?xp!~jn thPm Rhn11lc'I he available at a convenient 
location; 

2. Engineers should be provided to informally answer questions before the hearing; 
3. More imaginative visual aids should be used; and 
4. Appropriate action should be taken on important feedback from citizens. 

Because pictures are at least as effective as words in explaining many things, some 
form of computer-generated graphics may be used to help the transportation agency 
fulfill these 4 recommendations. This paper will review the possible uses of passive, 
interactive, and animated graphics in public hearings. Some new technological 
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improvements that may help make computer graphics presentations more aesthetically 
pleasing and cost effective will be discussed. 

PASSIVE GRAPHICS 
' I ' 0 

Passive computer graphic displays do not allow user interaction and may be produced 
before a public hearing. Many software packages currently exist that can provide 
graphical output suitable for use at a public hearing. Included in these packages are 
mapping, perspective plotting, and transportation-engineer.ing-related programs. 

Several programs exist that perform mapping functions and that may be useful be
fore, during, and after a public hearing to show the public the orientation, layout, and 
some specific details of a proposed project. Contour maps may be produced that show 
the terrain features with the roadway superimposed. Three-dimensional perspectives 
of a region and drainage maps may also be produced by computer graphics for use in 
public hearings (2). It should be noted that many of the new plotters can use more 
than 1 ink color; this ability could be taken advantage of to produce more pleasing maps. 

Land parcel plots giving some form of the legal descriptions of parcels in the vicinity 
of a project may also be of interest to citizens in the project area. These plots may be 
produced by special programs or may be pr oduced by general coordinate geometry pro
grams (3). Producing land parcel plots by computer can simplify other public hearing 
processes. For example, if a land parcel data base is created, it is possible to main
tain the owner of a parcel, his or her address, and any other pertinent information on 
the data base. This data base may then be searched to categorize the parcels or to 
gather statistics on the land in the vicinity of the project. The data base may also be 
used to create a mailing list so that the landowners may be informed of a future public 
hearing. 

Land use plots are typically produced with programs like SYMAP (4), and they may 
be printer plots or inked drawings. More imaginative plots can be created by using 
different color inks and by producing some plots on a clear plastic so that an overlay 
technique can be used when presenting the material. 

Perspective plots may be produced to show a view of a highway based on terrain and 
roadway data. Programs have been developed that allow for the automatic generation 
of perspective views based on the coordinates of the viewer's position and the point at 
which he or she is looking (5, 6). Figure 1 shows a sample plot from 1 of these pro
grams (5). This technique lias been used for s everal projects. One application in
cluded tne visual analysis of the environmental impact of a project (7). 

An extension of this technique allows a computer -gener ated perspective view to be 
superimposed on a photograph of the roadway terrain (8). These montages may be more 
aesthetically pleasing and realistic than views producea entirely by a computer. Figure 
2 shows a computer-generated roadway perspective superimposed on a photograph; for 
purposes of comparison, a photograph of the actual roadway after construction is in
cluded. The computer-generated picture can be made to look even more realistic by 
deleting cross-sectional lines and adding colors and striping. 

The perspective view technique has been extended to include the structures on a 
project. A perspective plotting program has been converted to plot perspective views 
of highway structures as s hown in Figure 3 (9). This program can be used to gener ate 
views of other structures such as pedestrian overpasses, buildings, and elevated guide
ways for transportation facilities. These plots also can be made more realistic with 
coloring and shading. It should be noted that, as development continues on this process, 
it will be possible to superimpose perspective views of structures on photographs of 
the terrain. 

In urban areas it may be desirable to develop a perspective view of the urban area 
before and after a project. Although it would be tedious to put in digit form the x, y, 
and z coordinates of all the structures in an urban area, a program is being developed 
that will allow the user to construct a display by combining obj ects from a predefined 
library of obj ects (10). For example, to define a simple building tower, one needs to 
specify only the 3 dimensions of the building and its position with reference to some 
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Figure 1. Computer-generated perspective view of 
highway. 

Figure 3. Computer-generated perspective view of 
bridge. 

Figure 2. Montage view of highway. 

Figure 4. Highway perspective view on interactive 
graphics terminal. 
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global coordinate. By combining the appropriate objects, houses, trees, bridges, 
roadways, and buildings can be created to simulate the urban area. By using this 
technique, a perspective view of some part of an urban area could be created and then 
modified to show the area before and after a project. 

Although the graphical output from many highway design programs may not be useful 
during a public hearing, it may be useful in discussions with the public before and after 
a hearing. For example, cross-sectional plots and slope stake plots may be of great 
interest to landowners whose properties are adjacent to the project right-of-way. The 
output of some transportation planning programs may be of interest to the public. Ori
gin and destination study plots may be of general interest t6 the cifizens in both urban 
and rural areas. 

INTERACTIVE GRAPHICS 

Interactive graphics programs exist that produce output quite similar to the programs 
identified in the previous section. Interactive programs allow parameters to be changed 
to rapidly generate a new view. Uses additional to those of passive graphics are sug
gested by rapid response to user inputs. All of the facilities of interactive graphics 
may not be necessary during a public hearing, but they may be useful before and after 
a hearing. 

Generally, the same sort of mapping functions as those described in the passive 
graphics section may be performed with interactive graphics programs. The display 
screens of most interactive graphics devices are too small for displaying complex im
ages. However, if a particular area of a map is of interest, it could be enlarged on 
the graphics terminal for further study. 

Land use plotting programs could be used quite effectively from an interactive graph
ics terminal. For example, simple land use plots could be generated to acquaint par
ticipants with the plotting technique. Then more complex plots could be produced as 
the citizens learned the technique. Finally, plots based on user queries could be pro
duced. A system is being developed in which interactive graphics is used to draw maps 
based on geographical references (11). 

Perspective plots of roadways also can be produced in an interactive fashion as 
shown in Figure 4. The user of the graphics terminal may select the station and the 
height above and distance left or right from the centerline for both the viewing position 
and the point being viewed. The observer's viewing position may be moved to any sta
tion along the project, and the perspective view is displayed on the graphics terminal. 
In this fashion an engineer could show those at a public hearing what a proposed road
way would look like from many points along the project. 

The bridge plotting program may be used in much the same manner as the roadway 
viewing program. The program operates interactively. The user specifies the viewing 
position and the point to be viewed. A perspective view of the bridge then is generated 
and displayed at the terminal. The user may then reposition the viewing positions to 
generate different views of the structure. The user also may display views of other 
structures on the project. Figure 5 shows a perspective plot of a bridge on an inter
active graphic terminal. 

Some of the existing design and analysis programs have some interactive graphic 
capabilities that may be of use either before or after a public hearing. These pro
grams cover transportation planning (12, 13, 14, 15), structural analysis (16, 17), and 
soil mechanics (18, 19). - - - - - -

The transportation agency that is using interactive graphics in any part of the public 
hearing process should take steps to ensure that the public will be learning about some 
feature of a project rather than learning about some feature of a computer graphics 
system. The use of interactive computer graphics also should be planned carefully to 
minimize adverse reaction to small display screens, computer failures, and green 
displays. 
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Figure 5. Bridge perspective view on interactive 
graphics term inal. 

Figure 6. Air pollution contours . 
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ANIMATION 

Computer-generated animations of certain aspects of a transportation facility may be 
quite helpful in a public hearing. For example, driving down a proposed highway has 
been animated by using the roadway perspective view programs. By the appropriate 
use of these prog1·ams, a movie can be produced that s imulates dr iving down'or flying 
over the length of a proposed project. 

Animation techniques could also be used in some environmental impact areas. For 
example, it may be desirable to show the pollution levels generated .by a highway in a 
particular area as a function of time. Figure 6 shows an air pollution contour display. 
An animation could be produced by using an air pollution modeling program to generate 
pollution level contours for discrete time steps. A few film frames taken of the con
tours at each time step allow a movie to be made that will show the change of the con
tours as a function of time (20). 

OTHER EFFORTS 

Several other activities have defined or are attempting to define the role of computer 
graphics in planning. Some of the developments suggested by these groups may be of 
general interest to thos e participating in public hearings . 

A Harvard University report (21) examines the function and us e of aesthetic criteria 
in highway development. In the report a methodology is developed that integrates vis ual 
and behavioral criter ia for more complete planning. 

Another report (22), by the National Science Foundation, is of interest. This report 
surveys several research and development activities that are using some form of com
puter graphics in regional policy making or planning. 

FUTURE DEVELOPMENTS 

Current research in computer graphics hardware and software indicates that better 
graphical output will be achieved at a lower cost. The PLATO plasma display currently 
allows color slicics to be overlaid and mixed with computer-generated graphic images 
on the screen of the display (23). 

Rast er-scan gr aphics devices are being developed that will allow color pictures to 
be gener ated at a relatively low cost (24). Extensive software development needs to be 
undertaken to make these newer devices usable by transportation agencies. 

In the future, direct video mixing of videotapes of the terrain of a proposed highway 
alignment and a computer-generated view of the proposed roadway may be possible. 

All of these developments will allow more realistic computer graphics images to be 
generated more efficiently. Existing software packages will have to be modified and 
new packages will have to be developed to enable transportation engineers to use these 
devices. 

CONCLUSIONS 

This paper has indicated how existing computer graphics packages can be used in the 
public hearing process. The applications are classified according to passive, inter
active, and animated techniques. Not all of the programs listed are of use in a formal 
public hearing; some programs may be used better before or after hearings. 

Computer-generated graphic displays should be used in public hearings if they show 
a feature of a project better than other techniques do. However, care should be taken 
to ensure that the public is not overwhelmed by the complexity of graphics devices or 
graphical techniques. The important point is that the transportation facility rather 
than the graphics system should be emphasized. · 



28 

ACKNOWLEDGMENT 

The work presented in this paper was supported in part by the Colorado Department of 
Highways, the Federal Highway Administration, and the Control Data Corporation. 

REFERENCES 

1. L. E. Walton and J. B. Saroff. Proposed Strategy for Public Hearings. Highway 
Research Record 356, 1971, pp. 26-31. 

2. A. H. Voelker and C. R. Meyers. Computer Display in Spatial Modeling. Oak 
Ridge National Laboratory, Oak Ridge, Tenn., ORNL-NSF-EP-25, Aug. 1972. 

3. R. A. Jones. COGO Reference Guide. Computing Center, Univ. of Colorado, 
Sept. 1973. 

4. Users Reference Manual for Synagraphic Computer Mapping. Laboratory for 
Computer Graphics and Spatial Analysis, Graduate School of Design, Harvard 
Univ., March 1971. 

5. L. J. Feeser. Computer-Generated Perspective Plots for Highway Design Evalu
ation. Office of Development, Federal Highway Administration, Rept. FHW A-RD-
72-3, Sept. 1971. 

6. B. J. Blanning. Interactive Graphics for Highway Design. Transportation Focus, 
Business and Transportation Agency, California Department of Public Works, 
Vol. 1, No. 1, Jan. 1973, pp. 11-35. 

7. E. R. Kunit and K. S. Calhoon. Smith River Highway Visual Analysis Study. 
Royston, Hanamoto, Beck, and Abey, Inc., San Francisco, Feb. 1973. 

8. J. B. Berrill and L. J. Feeser. Photo-Computer Plot Montages for Highway 
Design. Highway Research Record 437, 1973, pp. 1-8. 

9. R. H. Ewald. DRAW3D-A Three Dimensional Plotting Program. Computing 
Center, Univ. of Colorado, Nov. 1974. 

10. J. R. Warner. BRIDGE-PLOT-A Three Dimensional Object Plotting Program. 
Computing Center, Univ. of Colorado, Dec. 1974. 

11. E. J. Christiani, R. J. Evey, R. E. Goldman, and P. E. Mantey. An Interactive 
System for Aiding Evaluation of Local Government Policies. IEEE Trans., Man 
and Cybernetics, Vol. SMC-3, No. 2, March 1973, pp. 151-156. 

12. C. D. Gehner and J. W. Clark. Documentation. In The Urban-Region Transit 
Analysis System ( UTRANS), Urban Transportation Program, Univ. of Washington, 
Research Rept. 72-2, Vol. 1, 1973. 

13. C. D. Gehner and J. W. Clark. User's Manual. In The Urban-Region Transit 
Analysis System (UTRANS), Urban Transportation Program, Univ. of Washington, 
Research Rept. 72-2, Vol. 2, 1973. 

14. Y. Gur. INTRANS and BROWSE: An Interactive Graphics System for Planning 
Related Data Analysis. Highway Research Record 455, 1973, pp. 23-35. 

15. M. H. Rapp. Man-Machine Interactive Transit System Planning. Socio-Economic 
Planning Sciences, Vol. 6, 1972, pp. 95-123. 

16. R. H. Ewald. STRAIN-An Interactive Computer Graphics System for the Analysis 
of Skeletal Structures. Computing Center, Univ. of Colorado, Rept. 70-15, Aug. 
1970. 

1" ~ i\._...J ..... - ......... - ,,T"\'t::"nA1'/fV A ..... T,...+,,......,,,..,.4-.: ... ,.. n,....__ ... +,..._ r"1-n-1-..:.n.., Cl ... ,,~+o,....... ,f,...,..., +ho no _ 
A I• .&.\.• £Y.lY\v.LOV.lJ.e '-"'LJ.&:.&.\.CJ..J.'l.&..&.:.1-CUJ. .1..lJ."-'-".1.U.'-'".1.V'-" '-"'U.1..1..1.J:l\.l."'-"4 '-A.L""'}J'.1..1..1.""'._, UJ~"""'..,.1..1. .1."".1. 0...1..0.""' .....,,_ 

sign and Analysis of Skeletal Structures. Computing Center, Univ. of Colorado, 
Dec. 1974. 

18. R. L. Schiffman. Interactive Computer Graphics in Soil Engineering. U.S. -Japan 
Joint Symposium on Computer Aided Design, Association for Civil Engineering De
sign System of Japan and Japan Industrial Planning Association, 1972. 

19. R. L. Schiffman and J. R. Stein. Interactive Graphics: Settlement and Slope 
Stability. Journal of Structural Division, ASCE, Vol. 97, No. STl, 1971, pp. 
253-272. 

20. P. T. Baldwin. WINDIF-An Experimental Interactive Computer Graphics Model 



( 

to predict the Distribution of Highway Associated Air Pollution. Computing 
Center, Univ. of Colorado, Rept. 73-18, 1973. 

21. Highway Esthetics. Landscape Architecture Research Office, Graduate School 
of Design, Harvard Univ., June 1968. 

29 

22. W. R. Ewald. Graphics for Regional Policy Making: A Preliminary Study. Re
search Applications Directorate, Office of Exploratory Reseatch and Problem 
Assessment, National Science Foundation, Aug. 1973. 

23. D. L. Bitzer, R. L. Johnson, and D. Skaperdas. A Digitally Addressable 
Random-Access Image Selector and Random-Access Audio System. Computer
Based Education Research Laboratory, Univ. of Illinois,' CERL 

0

Rept. X-13, Aug. 
1970. 

24. J. Staudhammer and D. J. Ogden. Computer Graphics for Half-Tone Three
Dimensional Object Images. Computers and Graphics. 




