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What | would like to say to
the future transportation
leaders
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Who conveniently are in this room.
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People

human beings - persons - individuals - humans - mankind
- humankind - the human race - Homo sapiens - humanity
- the human species - mortals - (living) souls - personages
- men, women, and children - folk - peeps,
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Safety

10 Leading Causes of Death by Age Group, United States - 2014

Data Source: National ‘ital| Stafistics System, Mational Center for Health Statistics, CDC.
Produced by: Mational Center for Injury Prevention and Control, CDC using WISQARS™.

Age Groups
Rank <1 45-54 55-64 65+ Total
Congenital Unintentional  Unintentional  Unmintentional  Unintentional  Unmintentional  Unintentional Malignant Malignant Heart Heart
1 Anomalies Injury Injury Injury Injury Injury Injury Neoplasms Neoplasms Disease Disease
4746 1,216 T30 750 11,836 17,357 16,048 44,834 115,282 489,722 614,348
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2 Gestation Neoplasms s'i?ﬁde %"ﬁ';e %5'?5%9 Neoplasms Disease Disease Neoplasms Neoplasms
4173 436 g t 11,267 34,791 74473 413,885 591,699
Maternal . Chronic Low. Chronic Low.
3 Pregnancy Homicide ﬂ?,"%;:ts Homicide Homicide Dli-ls?:; . Respiratory |  Respiratory
Comp. 364 dtllﬁ 4,144 4,159 10 268 Disease Disease
1574 ! 124,693 147,101
. . . . Chronic Low.
Malignant - Congenital Malignant Malignant F " Cerebro-
4 15 Iﬁ.fﬁ Neoplasms ““ﬂﬂ“ﬁ Anomalies Neoplasms Neoplasms %T“i]%e Rg:‘igg:;gw vascular
B 321 = 156 1,569 3,624 b 113,308
16,492
Heart Heart - Heart Heart - Liver Diabetes Alzheimer's Cerebro-
] Disease Disease Ho?ﬁlgm Disease Disease annggge Disease Mellitus Disease vascular
149 69 953 3,341 o 8,627 13,342 92,604 133,103
Placenta Cord. Influenza & [glgl:“ii:quw . Heart Congenital Liver Liver Diabetes Liver Diabetes Alzheimer's
G Membranes Pneumonia Digeasery Disease Anomalies Disease Disease Mellitus Disease Mellitus Disease
965 109 58 122 377 725 2,682 6,062 12,792 54,161 93,541
Bacterial | SUOMCLOW | influenzag | SUOMELOW | infiuenza & Diabetes Diabetes Cerebro- [PYOT S Unintentional
T Sepsis Digeasew Pneumonia Digeasery Pneumonia Mellitus Mellitus vascular vascular Injury Mellitus
ba4 53 5T 1 139 709 1,999 3 11,727 48 295 76,488
. - Chronic Low.
Respiratory — Cerebro- Cerebro- Diabetes Cerebro- . Influenza & Influenza &
] Distress SEM.]S%ET"'E vascular vascular Mellitus ggj_ vascular R%s:gg:;gry Pneumonia Pneumonia
450 45 43 181 1,745 1,402 44,836 55,227
Circulatory . . Chronic Low
Benign Benign Influenza & . Cerebro- Influenza & P— - -
System - Respiratory HIV h Septicemia Nephitis Nephiitis
9 Disease Neuglaasms Neuglﬁasnw Pnetﬂuma Disease vagl]:’uglar 1,174 Pneumonia 5,700 39 957 48,146
444 178 ’
MNeonatal - y — Benign Cerebro- Influenza & Influenza & S Influenza & S -
10 Hemomhage Pennat;éPenud Sepg%emla Neoplasms vascular Pneumonia Pneumonia Segt;;:lla Pneumonia sép;lﬁTla i’;_:??g
441 38 177 549 1,125 B 5,390 '
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Who do we design for?

 Reasonable worst case
 Reads road
* Acts on feelings, impulse, attitude,
frustration
* Not an analytical engineer
« Performs at 90t — 99t percentile



copyright (¢} 1999 Danicl |- simmons: Al Ti:;:hl;:-‘- rescrvecl.

How many times is the basketball passed
by players in WHITE shirts?



93%

34%

Human
Factors

Roadway
Factors

57

3

Vehicle
Factors
3

13%

Source: Treat 1979
Figure 3-3. Contributing Factors to Vehicle Crashes
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TRAFFICENGINEERING

...IS the branch of engineering which applies
technology, science, and human factors to the
planning, design, operations, and management of roads,
Streets, bikeways, highways, their networks, terminals, and
abutting lands...
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- ITE Traffic Engineering Handbook



HUMAN FACTORS cooreie

Tech
...Is the scientific discipline concerned with the sene
understanding of interactions among humans and other

elements of a system...
- International Ergonomics Association



HUMAN FACTORSAPPLICATIONS
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Transportation System Design & Traffic Guidance

Comprehensive Transportation System Planning

In-Vehicle Assist Technologies and Safety Systems

15.
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Technology

autonomous vehicle - connected vehicle - drones - cell
phones - apps - video processing - side-fired radar -
DSRC - cellular communication - pedestrian detection -
3D printing - hyperloop - internet of things - scooters,
flying cars -andon - andon - andon - - -




Driverless Car




Assumptions
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“Nice, but as long as there are readers there will be scrolls.”
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Everything Old is New Again
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Autonomous Platoons

Join a road train

A safe and energy-efficient way to travel

The road frain gystem makes it
possible for the diver 1o work
o hiig of bor lapiop, resd a

ook o watbch a film.

The leard vehicle, for instance a bus,
s driven by a professional drivar, In
this system, the lead vehicle takes
ower all the lollowing vehicles via
wineboss radio communication.

The gyshem iz buill ine thes car:
and does not fequie any extended
infrasiructure along the existing
Drivirs: who want 10 join & road Ll
train state their destination and
are graded by thes on-boasd
ranAggation system bo the
neacost road train. The car
[pins the rear of the queue
and the sysiem (akes
over condrol of the car.

As they approach their destaation,
dlifvers take over controd of their ewn
vehicles, hagve the read train by pulling
out to the side and then continue on
their own to thelr destination.

The othes wehicles in the queus dode the
gap and continue together on thesr jourmey
e ther locabion whane the read irain sepas-
B3 DGR AAN Wb LS Mdhdial vk
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Capacity: Maximum Sustainable Flow

EXHIBIT 23-3. SPEED-FLOW CURVES AND LOS FOR BASIC FREEWAY SEGMENTS

80 5 . .
mosalrenm L] [ Speed Flow Density Curve from
70 —— T == — . . .
S i A— — P the ng_hway Capacity and Quality
i e\ | of Service Manual
UT ”i ,, 4 ’f’, ",!a ] "d'.-
: gf! f// ’,’ - g -~ -
é ;b,;%}tv 9/,/ "“, . .-
w—gesheSan el
E 0 J:':/",- A‘Q.WF\‘M-
0 Cadel A Excellent
0 400 800 1200 1600
25 Flow Rate (pe/vin) B Good
C Ayerags
D Acceptable
E Congested
F severely Congested 2%
Georgia !
Techﬁ!j

CREATING THE NEXT



Ride Hailing vs Ride Sharing

INNOVATION IN MOBILITY

&

PUBLIC POLICY SUMMIT

A Summit on Shared-Use Mobility — June 10-11, 2014

Sponsored by the Association for Commuter Transportation, Transportation Sustainability Research Center, Mobility L +::+
Transit Center and Shared-Use Mobility Center

27

www.shareable.net
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Aggressiveness
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Mobility Devices
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3D Printing

3D Printing

Manufacturers can render precise
3D objects, such as spare parts
and cars—on demand.

3D printing will disrupt supply
chains as manufacturing becomes
decentralized.

The first
3D printed
car was
created
in 2014.

- i

“3D printing has the potential
to disrupt traditional supply
chains and counteract the
growth of imports by
reducing the need for large-
scale manufacturing,
transportation, and storage.”

Georgia
Tech|)



Convergence of Transportation and Manufacturing
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Law of Unintended Consequences

GIFTS OF DONATION
Organs and Tissues: Their Functions
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Data

signal phasing and timing - volume - emissions - density -
location - occupancy - occupancy - basic safety message
- time to impact - origin-destination - demand - speed -
sample vs screenline - fuel consumption - delay - ridership
- headway - illumination - toilet flushes - - -



Key Attributes

e Volume
e Velocity
e Variety

= g MASSIVE USING
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Key Attributes

Little Data

All oF The
Iwhorviakion
Not all Data is big.
Not all big Data is
Q useful.
What o4 really
Need to Kiowd
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*\Who needs it?

*\Who gets in trouble
If it Is not there?
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Emerging Technologies

Adaptive Signal Control - Hardware in the Loop Evaluation

HARDWARE-IN-THE-LOOP SIGNAL CONTROL SYSTEM

SIMULATOR

- Provides raal-workd” dalectar actuabians
and pefammance Meases
-
"
] I I L
Cantraler
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L gy
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HILS Architecture/lmplementation
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The intuitive mind is a sacred gift and
the rational mind is a faithful servant.

We have created a society that honors
the servant and has forgotten the gift.
—Albert Einstein -




CALLSONSTUDENT TO SHARE
INTHEMEANINGFUL DISCUSSION

3

Thank you for your time.

Please feel free to contact me at
michael.hunter@ce.gatech.edu
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Tech )/
R


mailto:michael.hunter@ce.gatech.edu

Image Credits

http://www.slate.com/content/dam/slate/archive/2011/05/1 123125 123051 2279756 2292807 110526 box commute tn.jpg.CROP.original-original.jpg
http://brgov.com/dept/dpw/solidwaste/images/06automated.jpg

https://www.bing.com/search?q=people+synonym&qs=LS &pg=people+sy&sc=6-9&cvid=B2F507987A4F425887FB10E3A1E315A1&FORM=QBRE &sp=1&ghc=1

https://www.theverge.com/2019/4/12/18308136/california-dmv-self-driving-trucks-light-duty
https://thelastdriverlicenseholder.com/2018/01/31/nuro-ai-introdiices-driverless-grocery-store

httvs ://csnews.com/more-retailers-turning-autonomous-delivery-groceries
https:/[www.theverge.com/2018/3/9/17100518/waymo-self-driving-truck-google-atlanta
https://cleantechnica.com/2018/01/23/not-use-autonomous-vehicles-self-driving-stores/
https://commons.wikimedia.org/wiki/File:Black Converse sneakers.JPG

httvs ://commons.wikimedia.org/wiki/File:Capital Bikeshare station outside Eastern Market Metro.jpg
https://www.theverge.com/2018/10/21/17994224/electric-scooters-inspiring-lazy-people-creativity
http://www.adamsindustriesinc.com/12612-2/

https://www.wired.com/story/waymo-self-driving-cars-california/

http://www.computerhistory.org/atchm/where -to-a-history-of-autonomous -vehicles/

https://computerhistory.org/blog/where -to-a-history-of-autonomous -vehicles/? key=where-to-a-history -of-autonomous -vehicles
https://www.itv.com/news/2017 -07-26/engine -revolution-by-2040-how-realistic-is-it/

http://2.bp.blogspot.com/ -8YfoNDeqv-g/UD26mTvKOJI/AAAAAAAAYtg/B3OJEMhy Ts/s1600/platooncars.jpg

http:// www.bbc.com/future/story/20130409 -robot-truck-platoons -roll-forward

https:// www.youtube.com/watch?v=vJG698U2Mvo

http://www.ops.fhwa.dot.gov/publications/fhwahop09017/008 section 2.htm
http://www.clarksvillesmartgrowth.com/Sec3-TransportationAnalysis.htm

www.b3match.eu

www.dot.gov/beyondtraffic

http:// articles.latimes.com/2014/feb/19/local/la _-me-In-port-trucker-conditons -20140219
http://www.clipartkid.com/manufacturing -cliparts/
http://03e24ad.netsolhost.com/wp-content/uploads/2015/01/bigdata.jpg

http:// www. developmenthonzons com/2014/06/indian _-nutrition -data-too-little -or-too.html
https:// cdn-images-1.medium.com/max/1200/1*3RUWIjPH1pgBSWVHS88E14A.jpeg
https:// knowyourmeme.com/memes/needs -more-cowbell
https://commons.wikimedia.org/wiki/File:Albert_Einstein_(cropped). jpg

https:// i.pinimg.com/564x/0c/d3/b0/0cd3b0d9b1192366f946185e15fa1768.jpg

https:// communityforkliftthriftstore.files.wordpress.com/2011/08/toilet  clip-art1.png

Georgia |
Tech

CREATING THE NEXT


http://www.slate.com/content/dam/slate/archive/2011/05/1_123125_123051_2279756_2292807_110526_box_commute_tn.jpg.CROP.original-original.jpg
http://brgov.com/dept/dpw/solidwaste/images/06automated.jpg
https://www.bing.com/search?q=people+synonym&qs=LS&pq=people+sy&sc=6-9&cvid=B2F507987A4F425887FB10E3A1E315A1&FORM=QBRE&sp=1&ghc=1
https://www.theverge.com/2019/4/12/18308136/california-dmv-self-driving-trucks-light-duty
https://thelastdriverlicenseholder.com/2018/01/31/nuro-ai-introduces-driverless-grocery-store
https://csnews.com/more-retailers-turning-autonomous-delivery-groceries
https://www.theverge.com/2018/3/9/17100518/waymo-self-driving-truck-google-atlanta
https://cleantechnica.com/2018/01/23/not-use-autonomous-vehicles-self-driving-stores/
https://commons.wikimedia.org/wiki/File:Black_Converse_sneakers.JPG
https://commons.wikimedia.org/wiki/File:Capital_Bikeshare_station_outside_Eastern_Market_Metro.jpg
https://www.theverge.com/2018/10/21/17994224/electric-scooters-inspiring-lazy-people-creativity
http://www.adamsindustriesinc.com/12612-2/
https://www.wired.com/story/waymo-self-driving-cars-california/
http://www.computerhistory.org/atchm/where-to-a-history-of-autonomous-vehicles/
https://computerhistory.org/blog/where-to-a-history-of-autonomous-vehicles/?key=where-to-a-history-of-autonomous-vehicles
https://www.itv.com/news/2017-07-26/engine-revolution-by-2040-how-realistic-is-it/
http://2.bp.blogspot.com/-8YfoNDeqv-g/UD26mTvK0JI/AAAAAAAAYtg/B3OJEMhy_Ts/s1600/platooncars.jpg
http://www.bbc.com/future/story/20130409-robot-truck-platoons-roll-forward
https://www.youtube.com/watch?v=vJG698U2Mvo
http://www.ops.fhwa.dot.gov/publications/fhwahop09017/008_section_2.htm
http://www.clarksvillesmartgrowth.com/Sec3-TransportationAnalysis.htm
http://www.b3match.eu/
http://www.dot.gov/beyondtraffic
http://articles.latimes.com/2014/feb/19/local/la-me-ln-port-trucker-conditons-20140219
http://www.clipartkid.com/manufacturing-cliparts/
http://03e24ad.netsolhost.com/wp-content/uploads/2015/01/bigdata.jpg
http://www.developmenthorizons.com/2014/06/indian-nutrition-data-too-little-or-too.html
https://cdn-images-1.medium.com/max/1200/1*3RUWIjPH1pqBSwVH88E14A.jpeg
https://knowyourmeme.com/memes/needs-more-cowbell
https://commons.wikimedia.org/wiki/File:Albert_Einstein_(cropped).jpg
https://i.pinimg.com/564x/0c/d3/b0/0cd3b0d9b1192366f946185e15fa1768.jpg
https://communityforkliftthriftstore.files.wordpress.com/2011/08/toilet-clip-art1.png

	Slide Number 1
	Or
	Slide Number 3
	Slide Number 4
	People
	Slide Number 6
	Slide Number 7
	Smart City People
	Slide Number 9
	Slide Number 10
	Traffic Engineering
	Human Factors
	Human Factors Applications
	Technology
	Driverless Car
	Slide Number 16
	Everything Old is New Again
	Slide Number 18
	Slide Number 19
	Ride Hailing vs Ride Sharing
	Slide Number 21
	Slide Number 22
	3D Printing
	Convergence of Transportation and Manufacturing�
	Slide Number 25
	Data
	Key Attributes
	Key Attributes
	Slide Number 29
	Requirements
	Slide Number 31
	Adaptive Signal Control - Hardware in the Loop Evaluation
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Image Credits

