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Background and Project 

Objectives



Project Goals

� Recruitment of subjects to fill demographics 
gaps.

� Evaluate DMS/VMS message design factors as 
they relate to driver preferences.

� Comparison of data for each experiment.

� Making conclusions and generating a guide list 
for successful VMS Design.



Literature review

To familiarize and comprehend the project and the objectives we searched for literature. Also to learn 
about other recent projects on the same issues we are researching.

Yang C. M., Waters D., Cabrera C. C., Wang J. H., and Collyer C. E.

(2005) Enhancing the Messages Displayed on Dynamic Message Signs, 3rd International Driving 
Symposium on Human Factors in Driver Assessment, Training, and Vehicle Design, Rockport, Maine, 
USA 

Federal Highway Administration (FHWA), MUTCD 2003-Manual on Uniform Traffic Control Devices, 
U.S. Department of Transportation, Washington, D.C., 2003.

Wang J.H. and Cao Y. (2005) Assessing Message Display Formats of Portable Variable Message 
Signs, Journal of Transportation Research Board, no.1937, Washington D.C., 113-119.

Severson J.C, Wang J.H, Collyer C., and Maier-Speredelozzi V. Disseminating Variable message 
Signs Times Of Emergency, Rhode Island Department of Transportation,  University of Rhode Island

Dudek C. Trout N., Durkop B., Booth S., Ulman G. (2001) Improving Dynamic Message Sign 
Operations, Texas transportation Institute, Texas A & M University System
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Recruitment of subjects

�Senior centers and retirement 

communities to recruit elder people. 

�Churches bulletins. 

�Arranged schedules for the simulation and 

survey tests. 



Identifying potential disaster scenarios
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� Searched for all the bridges in Rhode Island.



Identify potential disaster scenarios

� Natural gas and Petroleum companies and their 

location.



Computer-Based Survey

�Evaluates drivers’ preferences and identifies variations in 
drivers’ interpretations of VMS/DMS messages. 

�Design factors such as: message justification, flashing 
guidewords, message color, graphics added vs. Text only 
messages, animation in messages, word choice, graphic 
choice, text outlining, graphic color, abbreviation. 

Personal Data

First Name:

Last Name:

Age:

Gender:

Native language:

Education:

Are you color blind:

18-40 41-60 61 and above

Male Female

English Spanish

Other:

Primary School Middle School High School College Post-Graduate

SUBMIT

Do you wear glasses/contacts:

Yes No

Yes No

Option 

Box
DMS 

Message



Driving Simulation Experiment

� Measure drivers’ reaction time and accuracy when interacting with simulated 
VMS/DMS messages. 

� Validate the findings of the surveys regarding specific features of VMS/DMS 
messages. 

� Test the actual performance of potential emergency messages in a situation more 
closely reality driving. 

  
  

  
Congestion Message Road Work Message 

 



Statistical analysis and Comparing of 

Survey and Simulation Data

Initial Final

Survey 475 465

Simulation 166 157

Both 140

Participants

Survey Initial Demographics

18-40 279 Women 200 English 431 High Sch. 124 no 447 no 209

41-60 115 Men 265 Other 31 College 272 yes 17 yes 256

Over 60 70 Post Grad 68

Total 464 465 462 464 464 465

Color blind GlassesAge Gender Language Education

Demographics

18-40 73 Women 58 English 126 High Sch. 50 no 135 no 67

41-60 43 Men 82 Other 13 College 69 yes 5 yes 73

Over 60 24 Post Grad. 21

Total 140 140 139 140 140 140

Color blind GlassesAge Gender Language Education

Survey and Simulation



Statistical analysis and Comparing of 

Survey and Simulation Data

Survey & Simulation

Abbreviations

24 28 78 8 138 28 110

17.14% 20.00% 55.71% 5.71% 24.69% 20.00% 26.25%

112 107 48 126 393 107 286

80.00% 76.43% 34.29% 90.00% 70.30% 76.43% 68.26%

4 5 14 5 28 5 23

2.86% 3.57% 10.00% 3.57% 5.01% 3.57% 5.49%

559 376.30

None

All

1.83

TOTAL
Non 

Emergency
Emergency

Some

Goodness 

of Fit X²
2737 22 39Slide No.

Proportion 

Test Z value

F M 18-40 41-60 61+ English Other High Sch. College Post Grad No Yes

43 49 36 34 22 83 9 28 47 17 42 50

21.72% 18.49% 13.00% 29.57% 30.99% 19.30% 27.27% 22.76% 17.34% 24.64% 20.19% 19.61%

148 207 230 79 46 333 22 88 217 50 160 195

74.75% 78.11% 83.03% 68.70% 64.79% 77.44% 66.67% 71.54% 80.07% 72.46% 76.92% 76.47%

7 9 11 2 3 14 2 7 7 2 6 10

3.54% 3.40% 3.97% 1.74% 4.23% 3.26% 6.06% 5.69% 2.58% 2.90% 2.88% 3.92%

185 220 242 109 54 368 37 101 242 62 188 217

30.94% 27.85% 29.02% 31.69% 25.71% 28.59% 36.63% 27.52% 29.84% 29.52% 30.13% 28.40%

398 546 569 226 149 883 61 246 557 141 411 533

66.56% 69.11% 68.23% 65.70% 70.95% 68.61% 60.40% 67.03% 68.68% 67.14% 65.87% 69.76%

15 24 23 9 7 36 3 20 12 7 25 14

2.51% 3.04% 2.76% 2.62% 3.33% 2.80% 2.97% 5.45% 1.48% 3.33% 4.01% 1.83%

228 269 278 143 76 451 46 129 289 79 230 267

28.64% 25.50% 25.02% 31.15% 27.05% 26.27% 34.33% 26.33% 26.71% 28.32% 27.64% 26.20%

546 753 799 305 195 1216 83 334 774 191 571 728

68.59% 71.37% 71.92% 66.45% 69.40% 70.82% 61.94% 68.16% 71.53% 68.46% 68.63% 71.44%

22 33 34 11 10 50 5 27 19 9 31 24

2.76% 3.13% 3.06% 2.40% 3.56% 2.91% 3.73% 5.51% 1.76% 3.23% 3.73% 2.36%

Abbreviation
Corrective LensesGender Age Language Education

Nonemergency

SOME

NONE

ALL

Emergency

SOME

NONE

ALL

Total

SOME

NONE

ALL



Statistical analysis and Comparing of 

Survey and Simulation Data

Survey & Simulation

Color

65 55 43 41 77 73 61 77 492 256 236

46.43% 39.29% 30.71% 29.29% 55.00% 52.14% 43.57% 55.00% 44.09% 45.96% 42.22%

74 85 96 99 61 67 79 63 624 301 323

52.86% 60.71% 68.57% 70.71% 43.57% 47.86% 56.43% 45.00% 55.91% 54.04% 57.78%

1116 0.78

Emergency
Proportion 

test Z value
26 8 52 TOTAL42 16 6 36 18

Goodness 

of Fit X²

Non 

Emergency

Slide 

No.

1.26

Amber

Red

F M 18-40 41-60 61+ English Other High Sch. College Post Grad No Yes

433 459 563 197 132 836 56 187 557 148 357 535

54.33% 43.80% 50.77% 43.20% 47.14% 48.86% 41.79% 38.48% 51.57% 53.05% 43.17% 52.55%

364 589 546 259 148 875 78 299 523 131 470 483

45.67% 56.20% 49.23% 56.80% 52.86% 51.14% 58.21% 61.52% 48.43% 46.95% 56.83% 47.45%

427 433 545 185 130 808 61 173 539 148 356 504

53.64% 41.32% 49.32% 40.48% 46.10% 47.22% 42.96% 35.52% 50.00% 53.05% 43.10% 49.51%

369 615 560 272 152 903 81 314 539 131 470 514

46.36% 58.68% 50.68% 59.52% 53.90% 52.78% 57.04% 64.48% 50.00% 46.95% 56.90% 50.49%

860 892 1108 382 262 1644 108 360 1096 296 713 1039

53.99% 42.56% 50.05% 41.84% 46.62% 48.04% 40.45% 56.34% 50.79% 53.05% 43.13% 51.03%

733 1204 1106 531 300 1778 159 279 1062 262 940 997

46.01% 57.44% 49.95% 58.16% 53.38% 51.96% 59.55% 43.66% 49.21% 46.95% 56.87% 48.97%

Nonemergency

Emergency

Total

Amber

Red

Amber

Red

Amber

Red

Gender Age Language Education Corrective Lenses
Text Color



Statistical analysis and Comparing of 

Survey and Simulation Data

Survey & Simulation

Animation

44 48 21 63 176

31.43% 34.29% 15.00% 45.00% 31.43%

96 92 119 77 384

68.57% 65.71% 85.00% 55.00% 68.57%

560 77.2571429

TOTAL
Goodness 

of Fit X²
23 32 7 51

No

Yes

Slide No.

Survey & Simulation

Flashing

24 29 48 33 134

17.14% 20.71% 34.29% 23.57% 23.97%

116 111 91 107 425

82.86% 79.29% 65.00% 76.43% 76.03%

559 151.49

No

Yes

Slide No. 9 20 31 48 TOTAL
Goodness 

of Fit X²



Statistical analysis and Comparing of 

Survey and Simulation Data

Survey & Simulation

Graphic Color

33 31 50 59 173 64 109

23.57% 22.14% 35.71% 42.14% 31.00% 22.94% 39.07%

107 108 89 81 385 215 170

76.43% 77.14% 63.57% 57.86% 69.00% 77.06% 60.93%

558 80.54

Proportion 

test Z value

Amber

Red

4.12

Slide No. 28 49 40 13 TOTAL
Goodness 

of Fit X²

Non 

Emergency
Emergency

F M 18-40 41-60 61+ English Other High Sch. College Post Grad No Yes

202 226 295 80 53 403 25 85 202 69 179 249

50.75% 43.13% 53.44% 34.78% 37.86% 47.19% 36.76% 35.27% 43.07% 49.29% 43.55% 48.73%

196 298 257 150 87 451 43 156 267 71 232 262

49.25% 56.87% 46.56% 65.22% 62.14% 52.81% 63.24% 64.73% 56.93% 50.71% 56.45% 51.27%

134 136 180 49 41 259 11 46 178 46 111 159

33.84% 26.00% 32.49% 21.78% 29.29% 30.40% 16.42% 18.93% 33.21% 32.86% 27.01% 31.30%

262 387 374 176 99 593 56 197 358 94 300 349

66.16% 74.00% 67.51% 78.22% 70.71% 69.60% 83.58% 81.07% 66.79% 67.14% 72.99% 68.70%

336 362 475 129 94 662 36 131 452 115 290 408

42.32% 34.57% 42.95% 28.35% 33.57% 38.80% 26.67% 27.07% 41.97% 41.07% 35.28% 40.04%

458 685 631 326 186 1044 99 353 625 165 532 611

57.68% 65.43% 57.05% 71.65% 66.43% 61.20% 73.33% 72.93% 58.03% 58.93% 64.72% 59.96%

Nonemergency

Emergency

Total

Amber

Red

Amber

Red

Amber

Red

Gender Age Language Education Corrective Lenses
Graphic Color



Statistical analysis and Comparing of 

Survey and Simulation Data

Graphic Type

24 41 97

17.14% 29.29% 69.29%

115 98 12

82.14% 70.00% 8.57%

30

6.45%

A

B

C

5 11Slide No. 25

Survey & Simulation

Graphic Type

79 54 29

56.43% 38.57% 20.71%

29 84 56

20.71% 60.00% 40.00%

29 54

6.24% 11.61%

A

B

C

3 4 10

Survey & Simulation

Slide No.



Statistical analysis and Comparing of 

Survey and Simulation Data

Survey & Simulation

Justification

71 13 36 61 181 120 61

50.71% 9.29% 25.71% 43.57% 32.50% 28.78% 43.57%

44 119 92 63 318 255 63

31.43% 85.00% 65.71% 45.00% 57.09% 61.15% 45.00%

24 6 12 16 58 42 16

17.14% 4.29% 8.57% 11.43% 10.41% 10.07% 11.43%

557 182.22

Slide No. 46 17 41 34 TOTAL
Goodness 

of Fit X²

Non 

Emergency

Right

3.34

Emergency
Proportion 

Test Z value

Left

Center

F M 18-40 41-60 61+ English Other High Sch. College Post Grad No Yes

81 115 117 48 31 180 16 56 109 31 90 106

40.91% 44.06% 42.70% 42.11% 43.66% 42.25% 48.48% 46.28% 40.67% 44.29% 43.48% 42.06%

88 121 124 55 30 196 13 51 130 28 96 113

44.44% 46.36% 45.26% 48.25% 42.25% 46.01% 39.39% 42.15% 48.51% 40.00% 46.38% 44.84%

29 25 33 11 10 50 4 14 29 11 21 33

14.65% 9.58% 12.04% 9.65% 14.08% 11.74% 12.12% 11.57% 10.82% 15.71% 10.14% 13.10%

184 248 246 109 72 400 27 102 252 73 180 247

30.77% 31.23% 29.53% 31.78% 34.12% 31.10% 26.73% 27.79% 31.07% 34.93% 28.89% 32.33%

362 480 530 205 107 785 57 210 519 113 385 457

60.54% 60.45% 63.63% 59.77% 50.71% 61.04% 56.44% 57.22% 64.00% 54.07% 61.80% 59.82%

52 66 57 29 32 101 17 55 40 23 58 60

8.70% 8.31% 6.84% 8.45% 15.17% 7.85% 16.83% 14.99% 4.93% 11.00% 9.31% 7.85%

265 358 363 157 103 580 43 158 361 104 270 353

33.29% 34.10% 32.79% 34.35% 36.52% 33.88% 32.09% 32.38% 33.46% 37.28% 32.53% 34.74%

450 601 654 260 137 981 70 261 649 141 481 570

56.53% 57.24% 59.08% 56.89% 48.58% 57.30% 52.24% 53.48% 60.15% 50.54% 57.95% 56.10%

81 91 90 40 42 151 21 69 69 34 79 93

10.18% 8.67% 8.13% 8.75% 14.89% 8.82% 15.67% 14.14% 6.39% 12.19% 9.52% 9.15%

Right

Left

Center

Right

Nonemergency

Emergency

Total

Left

Center

Right

Left

Center

Corrective LensesGender Age Language Education
Justification



Statistical analysis and Comparing of 

Survey and Simulation Data

Survey & Simulation

Outline Color

31 29 25 33 118 31 87

22.14% 20.71% 17.86% 23.57% 21.15% 22.14% 20.81%

57 64 71 70 262 57 205

40.71% 45.71% 50.71% 50.00% 46.95% 40.71% 49.04%

52 47 43 36 178 52 126

37.14% 33.57% 30.71% 25.71% 31.90% 37.14% 30.14%

558 56.26

Slide No. 43 33 50 14 TOTAL
Goodness 

of Fit X²

Non 

Emergency
Emergency

Proportion 

Test Z value

Amber w/ 

Red Outline

Amber

Red w/ 

Amber 

1.71

F M 18-40 41-60 61+ English Other High Sch. College Post Grad No Yes

107 180 148 73 66 237 25 103 154 30 135 152

17.89% 22.87% 17.81% 21.28% 31.28% 20.92% 24.75% 28.07% 19.04% 14.35% 21.77% 19.87%

330 355 414 172 99 561 50 131 430 124 282 403

55.18% 45.11% 49.82% 50.15% 46.92% 49.51% 49.50% 35.69% 53.15% 59.33% 45.48% 52.68%

161 252 269 98 46 335 26 133 225 55 203 210

26.92% 32.02% 32.37% 28.57% 21.80% 29.57% 25.74% 36.24% 27.81% 26.32% 32.74% 27.45%

33 50 40 24 19 77 6 34 36 13 37 46

16.50% 18.94% 14.39% 20.87% 23.46% 17.91% 17.65% 27.42% 13.33% 18.57% 17.70% 18.04%

99 97 117 48 31 181 15 34 125 37 78 118

49.50% 36.74% 42.09% 41.74% 38.27% 42.09% 44.12% 27.42% 46.30% 52.86% 37.32% 46.27%

68 117 121 43 31 172 13 56 109 20 94 91

34.00% 44.32% 43.53% 37.39% 38.27% 40.00% 38.24% 45.16% 40.37% 28.57% 44.98% 35.69%

140 230 188 97 85 339 31 137 190 43 172 198

17.54% 21.88% 16.95% 21.18% 34.14% 19.78% 22.96% 27.90% 17.61% 15.41% 20.75% 19.41%

429 452 531 220 130 816 65 165 555 161 360 521

53.76% 43.01% 47.88% 48.03% 52.21% 47.61% 48.15% 33.60% 51.44% 57.71% 43.43% 51.08%

229 369 390 141 34 559 39 189 334 75 297 301

28.70% 35.11% 35.17% 30.79% 13.65% 32.61% 28.89% 38.49% 30.95% 26.88% 35.83% 29.51%

Red w/ 

Amber 

Emergency

Total

Amber

Red w/ 

Amber 

Amber w/ 

Red 

Amber

Nonemergency

Amber w/ 

Red 

Amber

Red w/ 

Amber 

Amber w/ 

Red 

Outline Color
Gender Age Language Education Corrective Lenses



Statistical analysis and Comparing of 

Survey and Simulation Data

Survey & Simulation

Text vs. Graphic

80 86 108 93 76 88 99 111 741 330 411

57.14% 61.43% 77.14% 66.43% 54.29% 62.86% 70.71% 79.29% 66.28% 58.93% 73.66%

60 54 32 47 64 52 41 27 377 230 147

42.86% 38.57% 22.86% 33.57% 45.71% 37.14% 29.29% 19.29% 33.72% 41.07% 26.34%

1118 118.51

24
Slide 

No.
21 30 35

Text 

Graphic

44 TOTAL
Goodness 

of Fit X²

Non 

Emergency
19 12 29 Emergency

Proportion  

Test Z value

5.21

F M 18-40 41-60 61+ English Other High Sch. College Post Grad No Yes

469 706 678 313 184 1102 73 288 721 166 507 668

59.14% 67.05% 61.03% 68.79% 65.71% 64.33% 54.89% 58.78% 66.88% 59.71% 60.79% 66.01%

324 347 433 142 96 611 60 202 357 112 327 344

40.86% 32.95% 38.97% 31.21% 34.29% 35.67% 45.11% 41.22% 33.12% 40.29% 39.21% 33.99%

625 830 855 374 226 1365 90 370 874 211 621 834

78.72% 78.60% 76.75% 82.38% 80.14% 79.55% 67.16% 75.05% 81.08% 75.63% 74.91% 81.68%

169 226 259 80 56 351 44 123 204 68 208 187

21.28% 21.40% 23.25% 17.62% 19.86% 20.45% 32.84% 24.95% 18.92% 24.37% 25.09% 18.32%

1094 1536 1533 687 410 2467 163 658 1595 377 1128 1502

68.94% 72.83% 68.90% 75.58% 72.95% 71.95% 61.05% 66.94% 73.98% 67.68% 67.83% 73.88%

493 573 692 222 152 962 104 325 561 180 535 531

31.06% 27.17% 31.10% 24.42% 27.05% 28.05% 38.95% 33.06% 26.02% 32.32% 32.17% 26.12%

Nonemergency

Emergency

Total

Text

Graphic

Text

Graphic

Text

Graphic

Corrective LensesGender Age Language EducationText vs. Graphic



Statistical analysis and Comparing of 

Survey and Simulation Data

Variable Tested

Time for Accurate 

Response Accuracy

Graphics 14.17 83.00%

Text 17.12 85.93%

Nonemergency 15.03 84.52%

Emergency 16.57 84.38%

Red 16.25 83.32%

Amber 15.04 85.61%

Amber Red Amber Red

Time 12.31 14.81 15.97 17.82

Accuracy 84.05% 77.50% 86.55% 85.83%

Time 15.79 15.60 17.28 17.90

Accuracy 85.89% 80.54% 88.39% 84.82%

Graphics Text

Nonemergency

Emergency

F M 18-40 41-60 61+ English Other High SchoolCollege Post GradNo Yes

Time 15.07 14.97 14.12 15.50 16.81 15.02 15.15 14.89 14.80 15.97 14.41 15.55

Accuracy 84.41% 84.60% 86.93% 83.24% 79.51% 84.99% 82.05% 79.75% 87.08% 87.50% 85.14% 83.96%

Time 16.15 16.87 16.29 16.90 16.83 16.60 15.67 16.50 16.55 16.81 16.05 17.05

Accuracy 82.54% 85.75% 88.01% 84.01% 74.22% 84.79% 78.23% 81.25% 86.41% 85.42% 84.14% 84.67%

Time 14.27 14.09 13.46 14.45 15.79 15.90 14.14 13.94 14.07 15.01 13.45 14.83

Accuracy 83.45% 82.74% 86.99% 80.58% 75.42% 93.24% 83.46% 77.50% 86.30% 85.48% 83.88% 82.26%

Time 16.73 17.36 16.52 17.67 17.84 19.18 16.46 17.12 16.93 17.60 16.69 17.48

Accuracy 83.88% 87.38% 87.74% 86.51% 79.38% 97.02% 77.67% 83.20% 87.32% 87.86% 85.60% 86.23%

Time 14.88 15.14 14.25 15.56 16.46 15.04 15.22 15.09 14.83 15.56 14.54 15.48

Accuracy 84.48% 86.46% 87.95% 85.23% 79.38% 86.11% 83.46% 82.10% 87.83% 86.90% 86.27% 85.07%

Time 16.12 16.31 15.73 16.56 17.18 16.28 15.53 15.97 16.17 17.05 15.59 16.82

Accuracy 82.84% 83.66% 86.78% 81.86% 75.42% 83.77% 77.67% 78.60% 85.80% 86.43% 83.21% 83.42%

Text

Amber

Red

Corrective LensesGender Age Language Education

Nonemergency

Emergency

Graphic



Statistical analysis and Comparing of 

Survey and Simulation Data

Non emergency vs. Emergency graphics and Text message signs

0

0.1
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0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

P
er
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n

ta
g
e(

%
)

Graphics signs 0.83 0.337209302

Text signs 0.859285714 0.662790698

Accuracy Third group preference

3.41 % less

49.12 % 
less

Red vs. Amber Text signs (Simulation and Survey)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

P
er

ce
n
ta

g
e(

%
)

Red text signs 0.833214286 0.559139785

Amber text signs 0.856071429 0.440860215

Accuracy Third group preference

2.67 % less

21.15 % less

Red vs. Amber graphics signs ( Simulation and Survey)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

P
er

ce
n
ta

g
e(

%
)

Red graphics signs 0.833214286 0.689964158

Amber graphics signs 0.856071429 0.310035842

Accuracy Third group preference
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Statistical analysis and Comparing of 

Survey and Simulation Data

Non emergency vs. Emergency graphics and Text message signs
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Text signs preference 0.589285714 0.73655914

Graphics signs preference 0.410714286 0.26344086
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Nonemergency vs. emergency text signs (Red and Amber)
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Amber Text signs preference 0.459605027 0.422182469
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Nonemergency vs. emergency graphics signs (Red and Amber)
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Red Accuracy 0.816666667 0.805357143

Amber Accuracy 0.84047619 0.858928571

Red Graphics signs preference 0.770609319 0.609318996

Amber Graphics signs preference 0.229390681 0.390681004

Nonemergency Emergency

2.83% less

70.23 %
less

6.24% less

35.88% 
less



Conclusion and recommendations



Example guide list for successful VMS 

Design 

First group Third group First group Third group First group Third group

Text 19.21 16.90 86.20% 86.19% 63.72% 58.93%

Graphic 16.24 13.16 82.43% 82.86% 36.28% 41.07%

Red Text Signs 17.87 17.82 85.88% 85.83% 51.63% 54.04%

Amber Text Signs 16.08 15.97 86.52% 86.55% 48.37% 45.96%

Red graphic Signs 13.97 14.81 81.21% 77.50% 70.56% 77.06%

Amber graphic Signs 12.31 12.31 83.65% 84.05% 29.44% 22.94%

Some Abbreviations 19.78% 20.00%

None Abbreviations 76.13% 76.43%

All Abbreviations 3.44% 3.57%

Text 19.61 17.45 85.03% 85.54% 78.78% 73.66%

Graphic 18.43 15.70 82.88% 83.21% 21.22% 26.34%

Red Text Signs 17.91 17.9 84.39% 84.82% 53.42% 57.78%

Amber Text Signs 16.98 17.28 85.67% 88.39% 46.58% 42.22%

Red graphic Signs 15.47 15.6 79.94% 80.54% 53.58% 60.93%

Amber graphic Signs 15.91 15.79 85.83% 85.89% 46.42% 39.07%

Some Abbreviations 29.15% 26.25%

None Abbreviations 68.04% 68.26%

All Abbreviations 2.81% 5.49%

Text 17.16 17.12 85.73% 85.93% 71.25% 66.28%

Graphic 14.16 14.17 82.61% 83.00% 28.75% 33.72%

Red Text Signs 17.89 17.85 85.29% 85.43% 52.52% 55.91%

Amber Text Signs 16.44 16.38 86.18% 86.43% 47.48% 44.09%

Red graphic Signs 14.57 14.65 80.70% 81.21% 62.04% 69.00%

Amber graphic Signs 13.75 13.70 84.52% 84.79% 37.96% 31.00%

Total

Preference (%)Time (sec) Accuracy (%)

84.38%

15.03 84.52%

Non 

Emergency

 Emergency

Message TypeLibrary

84.32%

83.96%16.57

15.06

16.57



Conclusion

�Our analysis indicated that successful message signs have the 
following qualities: 

�little or no abbreviation,

�centered text,

�Amber graphic and text

�animation of a graphic or key word. 

�In comparing the preference and comprehension of text and graphic 
message signs, the subjects favored the text messages and have more 
accuracy, but have slower response time. This contradicts previous 
research showing that subjects preferred the graphics signs.  This 
difference could be because the change in the experiment design.
Knowing previous results, this project expanded the role of graphics in 
the messages.

�VMS/DMS can be utilized for emergencies scenarios.



Future Work

� Present findings and recommendations to 

RIDOT to continue refining the implementation 

of VMS/DMS messaging.

� Continue to test more factors in emergency 

message design and enlarge emergency 

message libraries.

� Study slowdown effects for VMS messaging.
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