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1| What can we expect from our drivers?

What can we do about it?

_ = Dr. Patricia Tice, PhD, PE, AICP
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Buffalo, NY

4 years ot driver behavior, S
in the wild

& Durham, NC

2
Tampa, FL

SHRP2 NDS Video Tabulations

SHRP2 Speed, acceleration, jerk

Pre/post crash analysis

Visual preference surveys
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The Surprise Takeaway:

| wanted a magic bullet | could build...

It was never about what we build.

It’s all about seeing people.

August 24, 2023 Reality Check: TTI Pedestrian Safety



https://unsplash.com/@guilhermestecanella?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Roads: Point Mass Physics Streets: Soctal Psychology
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Adjusted for Human Factors

Manual on Unifo orm
Traffic Contro 1 Devices
fox Stceets and Highways
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https://www.youtube.com/watch?v=6EJW-_rr-X4






1. Thinking Fast

System 2:

System 1:

Slow Fast
Trained by learning Trained by
and conversing A NKING, experience
Logical, Sequential FAST«w SLTOW Probabilistic
Verbal Monitoring
Understanding Self-preservation
This 1s one This is one
that takes you want
LSt driving
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1. Thinking Fast

DWA: Driving Without Awareness

* Once we learn, we quit watching
ourselves drive

* We are conscious, just not very...

« System 1 can see people

August 24, 2023 Reality Check: TTI Pedestrian Safety . . . 15
Harms, I. M., van Dijken, J. H., Brookhuis, K. A., & De Waard, D. (2019). Walking without awareness. Frontiers in psychology, 10, 1846. Cred] t: @Sapph] re_aCh1 U.eS






2. Person Priority

People on the brain

'
-+ Visuomotor perception of EBL |
el SN 1 Lateral oceipital cortex
Reflex-like EBL - - Superior temporal sulcus
Superior calliculus Intraparietal lobule
Pulvinar | Fusiform gyrus

. | Amygdala
Body awareness of EBL " Premotar cortex

Striatum
Amygdala
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Anterior cingulate cortex
Ventromedial prefromal cortex ;
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Copyright & 2006 Nature Publishing Group
Mature Reviews | Neuroscience

Egﬁell, A.D., & McCarthy, G. (2014). Face, eye, and body selective responses in fusiform gyrus and adjacent cortex: an intracranial EEG study. Frontiers in human neuroscience, 8, 1 6
a
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Tipper, C. M., Signorini, G., & Grafton, S. T. (2015). Body language in the brain: constructing meaning from expressive movement. Frontiers in human neuroscience, 9, 450.
De Gelder, B. (2006). Towards the neurobiology of emotional body language. Nature Reviews Neuroscience, 7(3), 242-249.
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3. Person Perception

leltathIlS . :E. ? 150-300 feet
..§ 3

Body
movement

135 feet

Extreme
expressions

90 feet
All expressions

20 degrees
from center



3. Person Perception

Plan view:

* |nteraction Possibilities:

 90-135 feet

» Driver uses a 20 degree view

>Yields a 60-90’ wide corridor

August 24, 2023 Reality Check: TTI Pedestrian Safety

All Facial

Expressions

135’
Extreme
Facial
Expressions

N—————— 00




3. Person Perception

What about speed and
Perceptual Narrowing?

Frequency Key:
O (0.0, 0.2]
O (0.2, 0.4]
© (0.4,0.7]
® (0.7, 1.0]

| " 18 mph . 68mph
full UFOV| | ° ~60% UFOV

Rogers et. al (2005)

August 24, 2023 Reality Check: TTI Pedestrian Safety

Rogers, S. D., et al. (2005). "Gaze patterns in the visual control of straight-road driving and braking as a function of speed and expertise." Ecological Psychology 17(1): 19-38.




3. Person Perception

How far ah re you looking?

= - = ——— ~ ere—
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3. Person Perception

Perceptual Narrowing

Frequency Key:

;. Simply Seeing 60’

@ (0.7, 1.0]
J 68 mph

~60% UFOV
Rogers et. al (2005

61’ wide

Facial

5 . Extreme
All Facial

Biological Movement

August 24, 2023



3. Person Perception

August 24, "

—

Width at eye height
Visual Width of the Corridor

Reality Check: TTI Pedestrian Safety
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6. Workload dictates speed

Visual Corridor Width

August 24, 2023

Free_Flow_85th

60.00

40.00

P T
2010

10.00
100.0 2000

Width@Eye_Height
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3. Person Perception

Processing Limitations:
* Speed

* Too fast and there’s not
enough time to process
someone is there

% Seen, Operational Speed

2.6% lost for every 10 mph
100%

90%

80% —
70% —
60% —
50% —
40% —
30% —
20% —
10% —
0%

10 15 20 25 30 35 40 45 50
85th %ile Speed (mph)
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4, Person Potential

Where am I more likely to see peopler




' KEEPING
+ THEIR
ATTENTION

Maintaining attention requires
novelty and change over time

Interruptions require
reorienting

5. Salient Novelty 26



6. Workload dictates speed

3 Factors: 1. People

2. Close enough
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6. Workload dictates speed

Speed Prediction:

» Corridor width: visual width at eye
height

» Can use building face width (different equation)

» People: Doorways per 100 feet

* Interruptions: Block Length

August 24, 2023 Reality Check: TTI Pedestrian Safety

Free Flowing 85t Percentile Speed (mph)

Corridor Width at Eye Height (feet)

85t Percentile Speed in mph: (R?=0.615)

-5.26

+ 9.9 Ln(Corridor Width at Eye Height)
- 1.58 (Doors/100’)

+ (0.0068 (Block Length)

SD: 6.3 mph



6. Workload dictates speed

Necessary but not sufficient:

38’ width at eye height

\
August 24, 2023 Reality Check: TTI Pedestrian Safety
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6. Workload dictates speed

People VS. none

Route: Oaklanc ve EB - Winters Landing to C

Prediction with Prediction w/o
all variables doorway density

‘Ji\-.w

H|[1'~r.l'

// ;SIS

School Crossing/Congestion

Source: lteris




6. Workload dictates speed

Access Management

TXDOT Access Management:
() S peed Ma n age m e n t : 202 Table 1-2: Access Points and Free Flow Speed

+ Losing a block means

doubling the block length

« You’ll add 10 mph going from 660’ to 2 mile

Think Context

August 24, 2023 Reality Check: TTI Pedestrian Safety 31
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