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The ALIKE project unites seven partners in their
expertise in bringing autonomous ridepooling to
Hamburg's streets
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ALIKE introduces 2 AD-Vehicles in a testbed to Hamburg streets

VW ID.Buzz AD HOLON Mover

* Up to 10 prototype vehicles e Up to 10 prototype vehicles
* Up to 4 passengers, SDS von Mobileye e Up to 15 passengers, SDS von Mobileye
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On-demand
transport may be a
bit more complex
than other modes
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| will take my bike!

| would like to take DRT!

Approved trip

Fallback
alternative or
drop trip
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On-demand
transport may be a
bit more complex
than other modes
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| will take my bike!

Decision usually taken between

iterations in MATSIim!

| would like to take DRT!

Approved trip
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9:41, . wil & =

Flughafen
Hamburg

CLASSIC EXPRESS

ca. 5 min until pick up ®

Drop off 9:46am-10:01am 0% “ \\l*.,

ca. 15 min until pick up 6.28€
Drop off 9:56am-10:11am

No vehicle available
ca. 20 min until pick up

6,28 € ‘ Unfortunately we could not find a matching
Drop off 10:0an-10:14am vehicle at the moment. Of course we will not

charge you with any fee.

Coupon  Edit -1,62 €
25 % off (HINUNDWEG123)

A Passengers: 2

4,87 €

Order now
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mmmmmm MOIA

Request > > > > > > Delivery

No offer No offer Failed Lost at Lost at

found selected Approval pickup delivery
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No offer Lost at Lost at
selected pickup delivery
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\\X‘ > >

No vehicle available
Unfortunately we could not find a matching
vehicle at the moment. Of course we will not
charge you with any fee.

L at

very
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The prebooking extension can handle ,,no shows"“

No offer Lost at
selected delivery
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There is a need to model passenger side rejections

“

Lost at

delivery
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mobiTopp

e Agent- and activity-based travel
demand modeling framework

* Open source, written in Java, Consistent behavior of Individual private and
cu rrently re_englneered in Kothn people and households shared vehicles with

. . _ throughout one week inter-dependencies
Split into:

 “Longterm” module
(population synthesis etc.)
* “short term” module

(chronological simulation)
* Models with more than 3 million

agents
* Feasible simulation runtimes with _ : :
o : Integration of numerous Changes in the choice
100% pOpUIatlon influences on mobility activities’ locations due
behavior to e.g., increase of
(discrete choice models) working from home

INTERNAL - 3rd PARTY COLLABORATION
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(intermodal trips)
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mobiTopp
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[ available modes

fixed destination for work
or education

[ flexible/variable destination JI

mode choice

available modes

travel mode

execute trip and activity

[ allocated vehicles ] [ updated activity schedule J

| y
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lllustrative communication

Currently _every_agent sends a
request

For the future, we aim for finding
“interested candidates” that actually
consider DRT

Agents need to be able to choose a
fallback mode (from a reduced
choice set?)

From real world MOIA data we can
already estimate selection models
based on shown offers

INTERNAL - 3rd PARTY COLLABORATION

mobiTopp

mode choice for agent A

.

request DRT Offer

MATSim

<

DRT Offer / System Reject

selected mode

Optional(acceptOffer)

‘I’H

Figure 1: Example communication between mobiTopp and MATSim
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Trip based coupling

e Technically, for each trip,

1. theagentis cloned as a MATSim agent

2. Aplanis created with a single leg connecting origin and destination
3. MATSIim’s trip router is executed on the clone

4. The agentis inserted into the mobsim immediately

* mobiTopp and MATSIim are currently coupled at minute resolution

INTERNAL - 3rd PARTY COLLABORATION
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Test Scenario

Small test scenario in Hamburg
~13k agents

~278k trips over one week

bicycle, pt, car, car pass., walk, drt

Two vehicles, five stops

87k rides without live coupling

uuuuuuuuuuuuuuuuuuuuuuuuuuuu

. . . . © MapTiler © O StreetM tribut
16k rides with live coupling s

Figure 2: Visualization of the example scenario with five stop locations be-
tween which agents request rides.
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Test Scenario

600

The setup allows us to distinguish
between user and system
rejections

400
cause

no_insertion_found

= offer_rejected

200

Number of Rejections

Time

Figure 3: System-side and customer-side rejections over the course of the

week.
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Outlook

* Full behavioral model yet to be defined
 The same approach could be extended to virtually any mode
* Live PT-Routing based on occupancy and delays
* Live car-routing based on current congestion levels (may need pre-iterated traffic levels)

* Etc...

* Performance is a bottleneck, the synchronization between mobiTopp and MATSim is currently under
investigation

* Change from trip-based MATSim clones to fully sync’ed agents (propagate delays and and ensure time-space
consistency)

INTERNAL - 3rd PARTY COLLABORATION
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ithub.com/moia-oss/matsim-aws

b matsim-aws Public s EditPins « &> Watch 0 (1] README 2[5 GPL-3. license

MATSim - AWS

¥ main -~ ¥ 2Branches O 0 Tags Q Gotofile Add file ~ <> Code ~

AWS (amazon web services) setup for MATSim simulations.

o

nkuehnel simplify cdk setup from within a single script (#3) = TR weeks ago {1 6 Commits Provides generic infrastructure as code templates to setup MATSim simulations to run as AWS batch jobs.

docker-build initial aws setup commit 3 weeks ago Includes:

S3 buckets for input (including executable jars) and output
matsim-aws-setup introduce-env-file (#2) 3 weeks ago IAM identity roles with the appropriate access rights
ECR repository to hold docker/podman images for execution
VPC setup

_gitignore initial aws setup commit 3 weeks ago Batch setup to start individual jobs including starting and shutting down appropriately sized machines

scenarios/equil initial aws setup commit 3 weeks ago

(optionally) a job notification lambda function that notifies the user about the end of a job via a predefined
1_deployAWSInfrastructure.sh simplify cdk setup from within a single script (#3) 3 weeks ago slack workspace and channel

2_deployMatsimimage.sh simplify cdk setup from within a single script (#3) 3 weeks ago Requirements

3_updateJar.sh simplify cdk setup from within a single script (#3) 3 weeks ago e aven

- . our own AWS account
LICENSE Initial commit last month ety Y
AWS cdk installed for deploying the AWS resources

README.md simplify cdk setup from within a single script (#3) 3 weeks ago podman/docker for building the job image
AWS cli installed for pushing the docker image to ECR

environment.env introduce-env-file (#2) 3 weeks ago a packaged executable jar (i.e., shaded via maven)

]
]
]
0O
(s
0
0
0O
0
0O

Steps

[0 README [ GPL-3.0 license v =

Setup Environment

.
MATSIm = AWS Fill in the environment variables in the environment.env file. You will need at least the AWS account number and

your desired region. This environment will act as a single source of truth throughout the setup.

INTERNAL - 3rd PARTY COLLABORATION
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