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1010 - A Primer on Machine Learning for
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1. A Primer on Machine Learning for Transportation
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A Brief Tour of D

Convolutional Neural Ne

AMES YAN P
{Q1 College of Engineering

B 201 BB EE Y R g R

2.2020 TRB Taiwanese Transportation Professionals Technical
Information Exchange
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3. Intelligent Transportation Systems: State of the industry 2020
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ITS * kB echgiz o gk Sy Lild ﬁﬁiﬂ RALE B vES R
(Intelligent Transportation Systems Joint Program Office, ITS-JPO) i i
Ken Leonard 4 % STATE OF ITS f§ 48 - %7 éi{%%%%@ﬁﬁ
#8 (United States Department of Transportation, USDOT) » & 5 #43
USDOT #7 3 2. B ITS 3+ % e -« ITS JPO A ki1 R iF-~ BA=
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U.S Depariment of Trenspedation

] 2.14 STATE OF ITS i 3¢ 4§ & |

ITS JPO STRATEGIC PLAN | STRATEGIC RESEARCH AREAS

The ITS JPO advances the next wave of transformations through six
research areas and four technology transfer programs, which work to
accelerate deployment.

AUTOMRTION 4

CYBERSECUMITY
HRITS

] 2.15 STATE OF ITS fj 3F 4% 4% 2
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4. UAS and Their Operational and Environmental Impacts
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ncdot.gov

NCDOT UAV Use Cases

NCDOT - UAS Integration Pilot Progam

UAS

INTEGRATION
PILOT PROGRAM

Matternet

WakeMed

Q@

PrecisionHawk

Fortem Technologies

AirMap
T-Mobile
Town of Holly Springs
Flytrex Apple
Zipline UPS

N

\DI

The program has two main
goals:

*To foster a meaningful
dialogue on the balance of
local and national interests
related to unmanned aircraft
systems

*To provide useful data to the
U.S. Department of
Transportation for expanding
and implementing unmanned
aircraft systems into the
National Airspace System.

VISION OF AVIATION

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

B 2.17 A+ Bgw iV 210 i

ncdot.gov

NCDOT UAV Use Cases

Environmental Use Cases

Red-cockaded
Woodpecker Surveys

Bl 2.18 A+ B3
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% = K # 48 “State of UAS Regulation & Policy” .4 Hogan
Lovells ¥ 7%#7 & 35 £ » 7» £_Commercial Drone Alliance # = & ¥ Lisa
Ellman i& 74 % > p % 5 B>t 2019 & 2 ®& A s ehw g1 2 {8
FELEEFE rB 219

2019: UAS Policy Year in Review

Ops over People / at Night NPRM

NPRM would allow flights over people by UA under a certain weight threshold or in
compliance with a performance-based set of characteristics

Conservative, KE based approach; complete ban on ops over moving vehicles
Industry pushed back on approach as overly conservative based on available data
Safety and Security ANPRM

FAA requested comment on operational measures that might be taken to alleviate security
concerns

IPP Successes
First ever Part 135 air carrier cert for drone delivery

Waiver Process Challenges

Study showed vast majority of industry applications are denied
Proposed legislation on supply chain issues
Streamlined “Durability and Reliability” Type Certification of sUAS

R 2.19 State of UAS Regulation & Policy #§ 3% 4 &%

L

% = B B4R ¢4 Booz Allen Hamilton = 7 2.7 X § i = & 4
By E A 0 1R 370 T L B - dolF] 220 -

Houston

4

o

+ Vertical Sounding

@ wvETR

Note: Conditions may not be fully
representative of entire urban area.

UAM/UAS WEATHER BARRIER EXAMPLE
Weather can create a variety of barriers to UAM operations: " B
TEB UA /OV TEB010003/TM 1931/FLDURD/TP E35L/RM LLWS +/-10KT e 08 " il > XS

B 2.20 Booz Allen Hamilton = & f 47 4% 45
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%2 & d3F R 24 Woolpert ~ 3 “UAS Operations in Controlled
Airspace” > # ¥ # F|- BLEARE § AL AR PR LT 02 &
A %0 Ecosystem > #7F & A e * 357 M A HE (T 4okt

SE R~ T~ ARAHCGK S NE RIE -

Operations in Controlled Airspace

WOOLPERT
m

(T W SR T

] 2.21 Woolpert =~ & f

X

37 4 5 |

B 2.22 Woolpert = 7 f§ 3% 4§ 4% 2
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5. Poster Sessions

Poster Sessions & % 3F T F_B2h5 < chph BR3P - 5k % j53F »
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PR WA T N AERETR e RS AF AL L E e
LI P o A RANABKR BARSE “ Towards Predicting Traffic
Shockwave Formation and Propagation: a Convolutional Encoder-
Decoder” o 3%/ 7 & M F A F ¥ 3 2 > vow - R EEF L
(Shockwave)F 7 B i & ﬁig?l »EHL(X) 0 0T - pERE iR P T Bl R
B AFEORO)P PR RS Y SRR A L TR R R RO

!

—

LHP BTy s A0 R R SRR A PR RET
Ao JIr FEEY 2N a o LB K-means # #1042 [ # Logit i&
FEER AT B A TR 20 FRE Y AR
ER OB L 0 T AR B L F 1 F AT F  Foy o Poster
Sessions € kR 7 4-F] 2.23 ~ 2.24 -

ave Formati

g - ation a

EZAKanolutlonal Encoder-Decoder &
, ALIREZA TALEBPOUR

2 tra state
respond by adjusting
* Predicting how the traffic

formation of shockwaves!
improve both the safety and performance of th
autonomous vehicles
ivity provides the opportunity fo monitor
ream and how the traffic evolves over
time and space more extensively than the location
specific traffic monitoring devices.

o8 bins

Time-space diagram Time: s
SHOCKWAVE PREDICTION MODEL: Deep Neural Netwc

OBJECTIVE

+ The objective of this study is to propose a
methodology to predict the propagation of
traffic shockwaves considering both the
individual behaviors and the collective
changes in the traffic state.

Convolutional Encoder Deconvolutional Decoder

METHODOLOGY
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7. Exhibits

B ETE S Y o B g § 12 & (Federal Highway
Administration ,FHWA) & 77 H 5 7 #8° £ #7147 7432 £1“On-Ramp to
Innovation”% % > & 7 7 & A ¥ * - Safe Transportation for Every
Pedestrian (STEP)% » H ¥ STEP & 4% E = AL F ek Sk g &k
&%V4¢£’%%%¢W%%Q FREAR e X T
B REFAAFRELEZE HY @ v SR FAEPREIELE T
REe P gl ek LY ¥ o 23X F Leading pedstrain
intervals (LPD)s = > 5v = & X £ (7 A feBhp (78 04 Bfic™ "0
37% i@ BB EVy 24 7 0 g arck o EMRT A D B:Fafir =
A =R o STEP 4p B 3P 4] 2

b

~On-Ramp, to safe Transportation for Every
Innovation Pedestrian (STEP)

application of cost-effective countermeasures with known safety benefits
b reduce pedestrian fatalities at both uncontrolled and signalized crossing

to the National Highway Traffic Safety
tion (NHTSA), 2016 witnessed the most
A fatalities since 1990, accounting for
6 percent of all roadway fatalities
72% of pedestrian fatalities occurred
ctions (e.g.. mid-block locations)
occurred at intersections.
lermeasures can be systemically
se crashes and save lives.

'COUNTERMEASURES
and signalized
to vehicles and
st . At signalized
strian signals,

Mid-block pedestrian crossing location with
Rectangular Rapid-Flashing Beacons (RRFB).

The following countermeasures promoted by STEP
can improve pedestrian safety when used in the
appropriate roadway context:

Rectangular rapid-flashing beacons (RRFB) are active
(user-actuated) or passive (automated detection)
amber LEDs that use an iregular flash pattern at
id-block or uncontrolled crossing locations. They
antly increase driver yielding behavior.

pedestrian intervals (LPI) ot signalized
pedestrians to walk, usually 3 fo
vehicles get a green signal to
Pl increases visibility, reduces

yielding.

, such as crosswalk
nnd markings, help
cularly af night.

w pedestrians

fg] 2.25 Safe Transportation for Every Pedestrian (STEP):
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How to Ride Ride with Helmets Park with Care at
Kickstart to get up to speed. Press on Wear a helmet when riding - it's the Rack

the throttle to accelerate. Squeeze the smart thing to do. Ride with both hands.

Park securely to a bike rack. Scooter
must be upright, parallel to rack, out of
path of traffic. Leave room for other

brake to slow down.
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