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A Eliminates thd.abor variable cost of transit service.

I Not that significant for vehicles serving many passengers
simultaneously.

A Unfortunately, very little travel demand is sufficiently correlated that it
canbe effectively served simultaneously

I For example, the small percentage of bus users need to walk, wait and transfer
in order to be sufficiently correlated to utilize the capacity of buses in the peak
hours in the peak directions. The rest of the time, they are essentially empty.

I Very significant for vehicles serving few if any passengers
simultaneously
A The norm simply because there exists insufficient correlation in travel

demand

I Very few people want to go from about the same place at about the same time
heading to locations that are sufficiently correlated such that they could be
encouraged to travel together.

I The opportunity of driverless vehicles is consequently directly tied to the
correlation of travel demand
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" How Correlated is Travel Demandj

A Aggregate Data on Travel Patterns suggest that it is very
uncorrelated

I Transit entrepreneurs and public agencies that could thrive in
correlated situations struggle

I The personal auto industry that could serve correlated trips
thrives on serving individual trips irrespective of possible
correlations.

A Each car serves essentially only one fundamental travel demand. If
the vehicle happens to be occupied by more than gne person, then _
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satisfying their fundamental travel demand

i One person is chauffeuring the other person
I Family members traveling together to satisfy a common travel purposes

I Rarely is it two independent individuals that just happened to have correlated
origin, origin time, and destination.

» Thus, fundamental Av Vehicle Occupancy for the personal car is ~ 1.0

A Are there independent individuals that have correlated
N travel demand that could be served simultaneously?
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Are there independent individuals th

have correlated travel demand that
could be served simultaneou8ly

A Existing travel demand data is insufficiently
precise to address this guestion
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A Almost 9 Million NJ residents
A 0.25 Million of out of state commuters
A Make 30+ Million trips

A Throughout the 8,708gmiles of NJ RN
A Where/when do they start?
A Where do they go?

A Does anyone know??? s AN
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ANot to sufficient precision for credible analysj 7. & =




R

ALQOS KI NWSauSR 2yS 2
tracks

I Literally billions of individual trips,

I Unfortunately, they are spread throughout the western
world, throughout the last decade.

I Consequently, | have only a very small ad hoc sample of
what happens in NJ on a typical day.
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Are there independent individuals th

have correlated travel demand that
could be served simultaneou8ly

A Existing travel demand data is insufficiently
precise to address this guestion

A Developed a trip synthesizer that generates
sufficiently precise data to address this issue
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Trip Synthesizer

A Motivation ¢ Publicly available travel demand

data do not contain:

I Spatial precision
AWhere are people leaving from?
AWhere are people going?

I Temporal precision
A At what time are they travelling?
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Why do | want to knoveverytrip? |

A Academic Curiosity

A If offered an alternatlve which ones would likely
G0dze AQE 3/R g KIF U | Nb

A More specifically:

I If an alternative transport system were available,
which trips would be diverted to it and what

operational requirements would those trip impose on
the new system?

ALY (0KS SYyRX
I a transport system servesdividual decision makers.
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I | would prefer analyzing each individual trip patronage

opportunity. P Ayi.m
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Synthesize from publically available dat

AdGSOSNEE bW ¢ NI ASkssdNI :
I Containing appropriate demographic and spatial
characteristics that reflect trip making

AOSOSNEBE ONRLI OKFO St
on a typical dayns_personTrifile

I Containing appropriate spatial and temporal
characteristics for each trip
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Creating theNJ Residentile
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NJ Residentile

Start with Publically available data:
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I 8,791,894individualsdistributed 118,654Blocks
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274,549
905,116
448,734
513,657

97,265
156,898
783,969
288,288
634,266
128,349
366,513
809,858
630,380
492,276
576,567
501,226

66,083
323,444
149,265
536,499
108,692

8,791,894

5,941
11,171
7,097
7,707
3,610
2,733
6,820
4,567
3,031
2,277
4,611
9,845
10,067
6,543
10,457
4,966
1,665
3,836
2,998
6,139
2,573
118,654

Census Blocks| Median Pop/ Block | Average Pop/Block
6 46

2
58
41
47
15
34
77
40
176
31
51
50
39
45
31
65
26
51
28
61
23

F Mws

81
63
67
27
57
115
63
209
56
79
82
63
75
55
101
40
84
50
87
42
74.1
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Publically available data:

A Distributions of Demographic Characteristics

| A e Ages (varying linearly over __
g interval): input: output:

.. 67.5%  67.5%
| Gender 18.0%  17.9%

65,79 12.0% 12.1%
80,100 2.5% 2.5%

I Household size

I Name (Last First'

ycoupe ] 2 0.30 0.300 0.6

3 0.08 0.380 0.24

4 0.06 0.440 0.24

: : 5 0.04 0.480 0.2

=cnce 6 004  0.520 0.24

°1.3%  51.3% 3 001 0525 0.015

1 0.16 0.685 0.16

2 0.07 0.755 0.14

3 0.05 0.805 0.15

4 0.03 0.835 0.12

5 0.03 0.865 0.15

1 0.12 0.985 0.12

, 2 0.01 0.990 0.01
i 1,“'.‘,1""‘?‘.} 3 0.005 0.995 0.015 w.
Ut 4 0.005 1.000 0.02
WORKSHOP ON ROAD _ 2 . 42
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FinalNJ Residerfile

Home County S
Person Index S 905,11¢

Household Index =8l 448,73
513,65’

Full Name X 97,26t

Age 156,89¢
783,96¢

Gender i 288,28
Worker Type Index HUL g‘gggfﬁ
Worker TypeString ME 366,51
Homelat, lon MID 223,225
Work or Schoolat,lon V6L 492,27
Work County 68l 576,56

#at  501,22¢
Work or School Index 66,08:
NAICS code

323,44
Work or School start/end time

0O

149,26¢
536,49¢

AT
| BEI
| BUE
| CAl
| GL(
| HUL
| MEF
| MID
| MOH
| OcCl
| PAS
| Sul

1 PREVILLE RICHARLC 24 FALSE B worker 3942027 744951

ra

3996234 FEIE2D ME218 2249457

1} 1 2 0 1}

1} 2 1 PREYILLE JACK J. 7 FALSE 0 grade sche 39.43337  -T4.4351 H. Ashton PUBLICE 3343536 -74.4353 0.24 miles 32100 55500 T 0 o 1} 1} 0 0
1} 3 1 FREVILLE CHARLES 1 FALSE Tounderd 3943337 T4.4951 0 0 o 1} 1} 0 0
1} 4 2 DEVEREL SUEE. 24 TRUE E at-home w 39.43937 744951 0 0 o 1} 1} 0 0
1} 8 2 DEVEREL ANTOMF 2 FALSE Tounderd 3943337 -T44351 0 0 o 1} 1} 0 0
1} E 2 DEVEREL KATIE 5. E  TRUE 0 grade sche 39423337 -T4.4951 H Ashton FUBLICE 3843536 -T4.4953 0.24 miles 22100 BE200 0 0 o 1} 1} 0 0
1} 7 3 WHEDEE LINDAC. 26 TRUE E at-home w 39.43937 744951 0 0 o 1} 1} 0 0
i} g 4+ CARVER ROBERT 24 FALSE g warker 3943937 744951 0 W01 394493 -TH4T4Z Tal AL HTOTET
1} a 4 CARVER JEMMIFEF 25 TRUE B at-home w 39.43337  -T4.4351 a 0 o 1} 1} 0 0
! n n n

i Lol Y FLEFERIT 1 TRIE 4 rnllans e ANARRAR (T4 1978 RAantelzic RIORD CO0 0 ANARR 74 2007 Wiithin T2 RN Radnn n n n J Total 9 054 841
t i L BT L, 1 il 3
WORKSHOP ON ROAI IGINEERTNG
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Overview of Trip Synthesis

. Generate individuals comprising the populatior
. Assign workers to work places

. Assign kid$o schools

. Assign tours / activitpatterns

Assign other trips

. Assign arrival / departure times

1
2
3
4
5.
6
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Assigning a Daily Activity (Trip) Tour to Each Persc

0 H 0 Resident
Type

Distribution o
Trip Tours
by Resident Type

Task 5
Trip Generator:

Based on Resident Data
RandomDraw:
TripTours

3 Q ﬂ 4 l
4 Hﬂ Q 4 TripTour for

each Resident
(Int(0,7))
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