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Welcome to the Senseable City Lab 

– a cutting–edge multidisciplinary 

research group that studies the 

interface between cities, people, and 

technologies and investigates how 

the ubiquity of digital devices and the 

various telecommunication networks 

that augment our cities, are impacting 

urban living. With an overall goal 

of anticipating future trends, we 

bring together researchers from 

over a dozen academic disciplines 

to work on groundbreaking 

ideas and innovative real–world 

demonstrations. 

Each academic year, the Senseable 

City Lab invites students at 

the Massachusetts Institute of 

Technology to participate in the 

Digital City Design Workshop. 

The workshop seeks to provide 

pragmatic, technological solutions 

that address a key concern of urban 

living. The Senseable City Guide series 

showcases this research which is 

undertaken in partnership with cities 

from across the world. 

SENSEABLE CITY GUIDE
WORLD MAP
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In 2017, The Economist ranked 
Melbourne as the world’s most 
liveable city for the seventh year 
in a row. As Melbourne holds on 
to this coveted top spot, more and 
more people are moving to the 
Victorian capital. With over 4.5 
million inhabitants today, the city’s 
population is expected to grow to 
8 million by 2051, surpassing the 
current population of the entire 
State of Victoria. This population 
boom is placing a strain on the city’s 
roads and infrastructure, costing the 
city $4.6 billion a year in congestion 
(projected to increase to over $10 
billion by 2030). Recognizing that 
transportation and congestion is a 
key challenge in Melbourne, and one 
likely to exasperate in the future, the 
Victorian government is set to tackle 
this issue.

Along with population growth, 
Melbourne is also experiencing 
employment and economic growth. 
While population growth is occurring 
primarily in the outer suburbs, the 
employment growth is concentrated 
in the inner city. This is presenting 
a spatial mismatch, which has 
prompted the Victorian government 
to invest in several mixed-use urban 
renewal projects promoting co-living 
and -working neighborhoods. One 
such development is Fishermans 
Bend, led by the State of Victoria, 
and is Australia’s largest project: 
the development is expected to be 
home to 80,000 residents and 60,000 
jobs. Fishermans Bend is also poised 
to (re)connect Melbourne’s Central 
Business District to the bay—a 
forgotten city limit.

For the Senseable City Lab’s 2017 
Digital City Design workshop we 
decided to partner with the State of 
Victoria and focus our design efforts 

by Newsha Ghaeli

on promoting Fishermans Bend as 
Australia’s leading technology and 
innovation hub, while at the same 
time addressing one of the city’s 
key challenges: transportation 
and mobility. Presented here are 
transformational possibilities 
of autonomous vehicle (AV) 
technologies for transportation 
purposes around the precinct. 
Students explored the impact of 
these technologies in conjunction 
with other digital platforms, 
promoting new experiences and 
services in Fishermans Bend and 
beyond.

During their research trip in 
Melbourne, the team met with 
several state officials, learning about 
their vision for the Fishermans Bend 
precinct and urban and employment 
growth in general. The students 
also had the opportunity to visit 
the rest of the city and investigate 
what makes Melbourne unique: from 
its historic tram lines and eclectic 
northern suburbs to its cafe culture 
and beach houses. The result is a 
range of projects that are uniquely 
Melbournian, as seen through the 
lens of the students, that span a 
myriad of AV technologies and 
applications while rooted in fostering 
innovation and cultural growth in 
Fishermans Bend. 

For some, such as DeeDee Kim and 
Alex Kobald, that lens was public 
transportation and the investigation 
of how these new modes of mobility 
will interact with our urban 
environment and the social activities 
they cultivate. Meanwhile Brian Ho 
studied the interface between the 
person and public vehicle through 
an urban-digital armature. Haijing 
Liu and Zhekun Xiong used AV 
technology to augment favorite 

Australian past times: going to the 
beach and drinking coffee. Laura Krull 
investigated what will happen with 
all the left-over parking space once 
autonomous vehicles are circulating 
the precinct, proposing a series of 
temporal spaces leveraged by the 
industries moving into Fishermans 
Bend. Finally, Rebecca Hui and 
Andrew Xia focused on small-scale 
interventions: Rebecca developed an 
autonomous vertical plotter charged 
with bringing the eclectic style of 
the northern suburbs to the barren, 
post-industrial precinct architecture, 
and Andrew deployed a network of 
autonomous, on-demand garbage 
and recycling units.

I hope you enjoy reading through 
these projects as much as the 
students enjoyed developing them. 
The aim here was not only to put 
forward creative proposals for 
Fishermans Bend, but to propose new 
design scenarios for autonomous 
vehicles and challenge the way we 
respond to the future of mobility and 
increased urbanization.

Melbourne
Introduction
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First innovation district 
without private cars.

PROJECT 
DESCRIPTION

Melbourne has consistently been 
ranked one of the world’s top most 
livable cities in the past seven years. 
The city’s popularity has resulted in 
a large population growth into the 
city from both inside of Australia 
as well as immigrants from around 
the world. By 2050, the population 
of Melbourne is projected to almost 
double, or by around 4 million 
people. In an effort to plan for this 
population growth, the State of 
Victoria, in partnership with the 
City of Melbourne and the City of 
Port Phillip, has planned to develop 
the Fishermans Bend region into an 
innovation and residential district. 
At 480 hectares (approximately 1186 
acres), Fishermans Bend is one of the 
largest urban renewal efforts in the 
world with ambitious plans such as 
increasing the number of residents 
from 200 to 80,000. 

With a population increase 
that drastic, it will be extremely 
significant to plan for the large 
increase in the amount of privately 
owned vehicles and traffic that 
will inevitably occur without some 
intervention to challenge the auto-
centric society that Melbourne is 
today. Autonomous transit could be 
the answer to both aiding Melbourne 
to push technological boundaries as 
a city but also in the specific intent to 
make Fishermans Bend into a thriving 
innovation district. Imagine the 
first innovation district in the world 
where not a single resident owns a 
private car and commuting between 
the 5 precincts as well as to the 
central business district in downtown 
Melbourne is swift and completely 
autonomous.

The tram system in Melbourne is 
the largest network in the world at 
250 km of track. The tram system 
is widely used across the city and 
around 200 millions trips occur every 
year.  Melbourne even has a free 
tram zone area that enables users to 
ride for free within the CBD and is a 
distinctive part of the city’s identity. 
The State of Victoria is considering 
extending certain tram lines into 
Fishermans Bend but should add a 
more extensive tram network  that 
would enable autonomous trams to 
become the primary form of transit 
for this area.  An autonomous tram 
system would be comprised of 
smaller trams that would extend 
into the farthest corners of the 5 
precincts. These trams could not 
only travel within Fishermans Bend 
transporting people from their homes 
to their offices or meetings across 
the site but also be connected with 

the greater Melbourne tram network 
seamlessly. The trams could vary in 
size from private trams or shared 
trams.  Additionally, these trams 
would be called on-demand similar 
to modern-day car riding and sharing 
apps such as Uber and Lyft.  Although 
some tram stations could be used for 
highly popular areas of Fishermans 
Bend,  the trams could also have the 
ability to be called anywhere along 
the tram track allowing for point-
to-point traveling.  The state should 

invest in autonomous technology 
now for the countless long-term 
benefits. First, although there will 
be up-front costs, in the long term 
autonomy will be cheaper since 
there will be no need to pay drivers’  
salaries and the only cost would be 
maintenance. Second, since the trams 
would travel point-to-point there 
would be no set schedule and since 
there are no drivers the trams could 
travel at all times throughout the 
day and night. Finally, since trams 
are a mode of shared transport they 
will be more energy efficient than 
private autonomous cars. Using 
autonomous technology will be 
significant for the Fishermans Bend 
area if this is a service they could 
provide for their residents. It would 
provide an incentive, especially to 
new residents, to move into this area. 
The number of parking spots needed 
would decrease drastically so that 

the city could build more residential 
or office spaces in parcels that are 
currently occupied by parking decks. 
Companies and cities alike are in a 
technological race to be the first to 
design for autonomous travel and 
the Fishermans Bend district would 
skyrocket Melbourne to the front of 
the finish line. 

Right: Fishermans Bend in relation to Melbourne’s 
Central Business District (CBD). 

0.5 miles = 
10 min

Fishermans 
Bend

hobsons bay

0.5 mile

Melbourne 
CBD
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When a user needs to commute 
into the CBD or to another part of 
the Fishermans Bend district they 
will need to call a tram through a 
phone application.  The functionality 
of the app will be similar to that 
of existing ride-share apps such as 
UberPool or Lyft Line. The personal 
interaction between the user and 
the trams could change depending 
on the use of the ride. For example, 
a smoother ride handled by a 
machine will enable more uses while 
riding the tram such as working on 
laptops, reading, and even holding 

meetings. The current tram design 
does not allow for much activity 
other than activity on the phone or 
potentially reading. Point-to-point 
traveling will enable rides with fewer 
interruptions that don’t have to stop 
at every station to let people off. The 
Victorian government can explore 
options for various scales of trams. 
For example, perhaps they could form 
public-private partnerships where 
companies could opt in to fund 
trams for their employees, or offer 
an exclusive private service such as 
Uber Black. The tram cars should also 

PERSONAL
INTERACTIONS

be flexible so that they can match the 
demand during different times of day.  
Perhaps on certain routes that are 
highly used, the trams could connect 
to form a longer tram more typical 
of the size that is currently used. 
Autonomous trams will allow for new 
methods of interactions between 
riders and transit.

Employment Precinct

I’m going to: 

Lorimer

Wirraway

Sandridge

Montague

SET DROPOFF LOCATION >

DROPOFF LOCATION

40 Cook Street 

Public Private Partnerships 

Companies could sponsor their own trams for their own 
use. For example, if Google knows many of its employees 
live in Fishermans Bend, they could send a tram to pick 
them up. They could also hold private meetings in their 
own trams. 

Private Rides

Citizens could also order their own private rides which 
would enable them to use the tram however they want. 
Perhaps a family that doesn’t see each other much 
because they are busy would order a private ride such 
as Uber Black and share a meal on their daily commute. 

New Uses

Autonomy allows for new use cases that currently 
don’t exist. Perhaps a party tram could provide a safe 
alternative to reduce drinking and driving. 

Flexible Transit

Trams could be individual or couple to make a longer 
train depending on demand and time of day.
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Tram stations can be placed in high-

demand areas such as the CBD. The 

tram can also make stops anywhere 

along the track for point-to-point  

traveling. 

At the urban scale the autonomous 
tram network will have many 
implications for the urban 
infrastructure and environment. 
The Victorian government is 
considering extending the tram 
lines into Fishermans Bend. The map 
below shows the 5 precincts that 
the government has determined in 
the site. A version of the new tram 
network in Fishermans Bend is 
proposed in navy blue. At the very 
least, the government should push 
for a tram network that covers the 
whole area of Fishermans Bend 
which is 2.5 times the size of the 
CBD. The map below shows what the 
basic infrastructure could look like 
at a minimum, but more lines could 
be proposed by the government 

to make the urban fabric of the 
site smaller.  While point-to-point 
traveling means more flexibility to 
urban infrastructure, certain popular 
routes may still require a tram station 
due to high demand. For example, 
traveling from Fishermans Bend to 
the CBD during commuting hours 
will be highly popular, so during 
those hours the trams could connect 
together to form a longer tram and 
pick passengers up along the most 
used routes. Since scheduling of tram 
will no longer be necessary, sensors 
that can track how many users are in 
need of a tram need to be installed in 
the stations so that more trams can 
be “called” to those stations. If the 
station senses there are more people 
waiting, then more trams can be sent 

to pick those people up. This will be 
particularly useful during peak times 
such as in the morning or evening 
commute times. The trams could be 
color coded  by lights or numbered so 
that users know which tram to get on 
to get to their specific precinct on the 
way back. 

URBAN 
INTERACTIONS

Below: The 5 precincts in Fishermans Bend and a 
basic proposed tram network for the site.  

Fishermans Bend
Precincts

Wirraway

Sandridge

Lorimer

Employment Precinct

Proposed Tracks

Melbourne 
CBD

Montague

Existing Tracks
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Fishermans Bend

Melbourne 
CBD

Fishermans Bend

Melbourne 
CBD

Fishermans Bend

Melbourne 
CBD

Point-to-Point Scenarios

Traveling within Fishermans Bend 

1) The user indicates with the app that they are in need of a ride. 
Like most ride-share apps, they pick their current location and 
destination. 2) The tram car arrives and picks up the user. 3) The 
tram   picks up passengers along the way going to the same 
destination and drops them off at their final destination.

Traveling from Fishermans Bend to the CBD

1) The user lives near a widely-used route in Fishermans 
Bend but works in the Melbourne CBD. 2) The user indicates 
through the app which station closest to their home to be 
picked up at and where they are headed. 3) Other commuters 
are also waiting at this station, since it is located near a dense 
residential area. 4) Trams arrive at the station and users get on 
the tram that will take them to their designated destination. 
The indication of distinct “lines” should be explored by the 
Victorian government but trams could be color coded by 
lighting up or numbers. 

Traveling from CBD to Fishermans Bend 

1) Commuters gather at stations in the CBD closest to their 
office. 2) They indicate through the app their destination 
within Fishermans Bend. 3) Trams that are color coded with 
lights by precinct come to the station to pick passengers up. 4) 
Passengers get on their respective trams that would drop them 
off to the stop closest to their destination. 

Collins St

RMIT

Collins St

Collins St

Spring St

Spring St

Sandridge

Employment 
Precinct 

Lorimer
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Ground level power supply 
charges the trams without 
the need for overhead lines

GPS for 
tracking 

through app  

Lidar and radar 
sensors for obstacle 

recognition

Stereo cameras for 
obstacle recognition 
and data collection

Vehicle 2 vehicle, 
vehicle 2 infrastructure 

communication

Tram tracks

The autonomous trams will 
require the typical sensors that 
autonomous vehicles require : GPS, 
LIDAR, RADAR, WiFi, cameras, as 
well as V2V communication and V2I 
communication. The trams must 
not only be able to communicate 
with each other but also the users 
and the  infrastructure as well. The 
tram will need to be equipped with 
app technology that will be able 
to tell the users where the tram 
is as well as recognize when it is 
being called by a user. The Victorian 

government should be able to use 
the data collected by the trams to 
see what routes are most popular 
by commuters and use this data 
to optimize the system. If certain 
aspects of the plan are inefficient, 
they will be able to substantiate 
their claims with data that the trams 
can collect. For example, if more 
tram tracks need to be added, they 
can clearly see which areas may be 
in need by the trips taken by users. 
Autonomous trams will also be more 
energy efficient than autonomous 

vehicles by moving more people 
at once and also being charged by 
electricity without having to stop. 
The trams could be powered by using 
ground level power supply such as 
Alimentatino par le Sol (APS) that is 
currently used in some cities already 
such as Bordeaux and Sydney. The 
portion under the tram is the only 
portion that is electrically live so that 
it is safe for pedestrians to cross. 
Additionally, it eliminates overhead 
wires that promotes the overall 
beauty and experience of the city. 
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DEEDEE KIM

DeeDee is a Master of City Planning 
student at MIT. She is originally 
from Atlanta, Georgia and has a 
background in graphic and web 
design. She is interested in the 
intersection of urban design and big 
data and how that will impact the 
experience of the city in the future. 
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PROJECT
DESCRIPTION

The New Wave is an autonomous 

vehicle mobility system that 

transforms the human interface for 

urban technology, inspires new types 

of livable streetscapes and activates 

Fishermans Bend as an innovation 

district in Melbourne. The proposal 

consists of three core components: 

a sidewalk sensing and information 

platform that enables hailing through 

human gestures, a formalized public-

private mobility and logistics system, 

and a coordinating connective logic 

for traffic flow and idling. Deployed 

in sequence, the New Wave begins 

as a cost-effective interim solution 

but scales up into a complete 

reconfiguration of Melbourne’s urban 

form. 

The project draws inspiration from 

the existing typology of street 

sections in Melbourne, which are 

defined by intersecting systems 

of transportation in the city. The 

narrow and busy laneways, a key 

contributor to the city’s livability, 

respond to the chaos of crowded 

pedestrian movements; structured 

public plazas form around major 

tram stations and tram lines in the 

CBD; corner restaurants and sidewalk 

cafes emerge at intersections of 

the street grid and public transit in 

the inner suburbs. The New Waves 

builds on these present relationships 

and imagines how new mobility 

and logistics systems — focused 

on autonomous vehicles — might 

instigate new kinds of street sections 

and reshape both Fishermans Bend 

and Melbourne.

While plans for Fishermans 

Bend already include new tram 

connections, appropriate levels 

of infrastructure would come at 

high cost over long periods of time. 

Furthermore, uncertainty regarding 

future patterns of development in 

Fishermans Bend could undercut the 

significant investment made in fixed 

transportation systems, if planned 

tram lines and eventual growth or 

investment do not align. Possible 

cheaper alternative solutions 

utilizing private ridesourcing systems 

would limit broader accessibility, and 

leave responsibility for public transit 

in corporate hands. The New Wave 

offers a third way — a public-private 

ownership model that democratizes 

access to autonomous vehicle transit 

service. 

The New Wave begins on the 

sidewalk, with a kiosk that can be 

used to hail autonomous vehicles. As 

an installation, the system embeds a 

new physical interface directly in the 

public right-of-way and formalizes an 

interaction between pedestrians and 

autonomous vehicles. Because each 

kiosk is open to use by the general 

public, the New Wave promotes 

broad access and acceptance of 

autonomous vehicle technology 

and services. This public-facing 

interaction also begins to reshape 

other elements of the street section: 

areas formerly reserved for parking 

and idling can be recaptured as 

public space, while the first-floor 

frontage of adjacent buildings 

can open up to the street and 

public. A shift in perception around 

autonomous vehicles can then be 

subsequently accompanied by their 

integration into Melbourne’s public 

transit network, leading to new form 

factors and organizational structures.

Under the New Wave, the kiosk 

infrastructure and control system 

is owned and operate by municipal 

transit authorities in Melbourne, 

or across the state of Victoria. The 

autonomous vehicles themselves, 

however, can be part of both public 

and private fleets — or even belong 

to individual owners. A revenue-

sharing model allows owners of 

autonomous vehicles to “lend” those 

vehicles for specific periods of time; 

owners receive profit from resulting 

How might one simple gesture 
activate an entire city?

Right: Transit in Melbourne, visualized as traffic 
volume, as well as bus and tram ridership. 

transit fares, after deductions that 

cover the cost of system maintenance 

and operation. Accommodating 

a range of autonomous vehicle 

providers allows the New Wave to 

offer multiple levels of service and 

match existing paradigms around 

current ridesourcing services.

Through creation of a network of 

point-to-point transit, where physical 

kiosks can serve as trip origins, the 

New Wave also enables a secondary 

network of logistics delivery. By 

providing dropoff and collection 

points for an automated courier 

service — designed to support 

the daily intensity of business in 

an innovation district — the New 

Wave can play a second public 

infrastructure role. Simple changes to 

routing and coordination protocols 

allows packages to be carried on the 

same trips as passengers, efficiently 

aligning mobility and logistics, 

coordination and organization.
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The New Wave allows for gesture-

based interaction between 

passengers and a dedicated fleet 

of autonomous vehicles that 

carry them. While the system 

accommodates a full range of 

interfaces, including individual 

smartphones, the primary mode for 

interaction is the kiosk: a sidewalk 

installation that senses hailing 

actions from users, provides visual 

feedback and coordinates with the 

matched autonomous vehicle. The 

fundamental use case begins with a 

person (or multiple persons) seeking 

to hail an autonomous vehicle for 

point-to-point transportation.

The potential passengers begin their 

interaction with the New Wave on 

the street. Instead of navigating 

through a series of complex screens 

on a small smartphone display, the 

passengers simply step outside and 

PERSONAL 
INTERACTIONS

wave — raising their arms at the 

kiosk. This physical action generates 

data, collected in the form of a 

continuous video input. A computer 

vision algorithm, trained to recognize 

the appropriate gesture, detects the 

wave and identifies the passenger. 

The kiosk then provides feedback 

to confirm the hail. While this 

could certainly take the form of a 

notification sent to the passenger’s 

Left: Each kiosk allows interaction at a range of 
physical distances. 

Above: Hailing becomes a process begun with an 
intuitive gesture. 
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smartphone, a more intuitive manner 

of feedback and communication is 

employed within physical space. The 

kiosk features an array of overhead 

illumination; actuation of the 

illumination system signals success 

of the hailing action to the passenger.

Following confirmation, the kiosk 

communicates with the fleet of 

autonomous vehicles, calling the 

closest available option. While the 

system could provide information 

about the estimated wait time, 

an ideal situation would be to 

standardize wait times across 

the system — utilizing predictive 

modeling and historical patterns 

to create idling loops that can 

accommodate all regular traffic. 

For this to succeed, the entire New 

Wave must be carefully calibrated (in 

terms of fleet and individual vehicle 

density, size and distribution) to keep 

average wait times between hailing 

and vehicle arrival to an acceptable 

tolerance. This time interval would 

then determine the form of the 

kiosk itself. High-traffic areas with 

high frequency of vehicles could be 

discrete signposts, as passengers 

would only wait for a few minutes. 

Lower-traffic areas with longer wait 

times might be more developed, 

providing shade, cover and 

potentially even enclosure.

As the corresponding vehicle arrives, 

passengers would be notified 

through both illumination and the 

digital screen interface located on 

the kiosk itself. This system would 

coordinate between multiple 

vehicle-passenger pairs, serving as 

a ground-level traffic controller at 

the most busy pick-up locations. 

Vehicles themselves might provide 

visual indication of their intended 

passengers, as well.

The last interaction would cover 

payment. Depending on the fare 

structure, passengers might simply 

be billed to credit cards held on file. 

Alternatively, in a fixed-cost public 

transit system the kiosk could receive 

payment through NFC or similar 

wireless technologies. Payment could 

also happen within the context of the 

car itself.

While on the surface, many functions 

of the New Wave can be replicated 

with existing technologies, its values 

come from re-integrating point-to-

point ridesourcing systems with 

physical public space. Formalizing 

the interaction between passengers 

and a fleet of vehicles helps to both 

reduce anxiety around autonomous 

vehicle systems, and puts new 

emphasis on their contribution to 

public transportation (with a physical 

manifestation on par with a tram 

or bus stop). At the same time, the 

installed kiosks are a cheap, scalable 

alternative to expensive investment 

in new transportation infrastructure. 

Kiosk deployment could even be 

packaged with the installation of 

new fiber or conduit — providing 

further incentive for development of 

Fishermans Bend as an innovation 

district.

Facing: Kiosks interface between humans and 
vehicles, coordinating transport and logistics.

Left: User interface examples, at kiosk display. 

Next page: Kiosks can be configured and 
modularized to match demand. 
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EVERYWHERE LOW DENSITY OR SHORT WAITS HIGH DENSITY OR LONG WAITS
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Left: System evolution, from Fishermans Bend to 
greater Melbourne. 

Facing page: The New Wave reconfigures the 
experience of the street section. 

Following page: The New Wave accomodates a 
variety of formal conditions in the city. 

Although the New Wave exists as 

a series of individual kiosks — and 

the technologies and personal 

interactions that govern them — 

the project is intended as an urban 

system that shapes Melbourne as a 

city. The New Wave is itself inspired 

by the unique relationship in 

Melbourne between public transport 

and the built environment. Tram, bus 

and train lines (and stations) intersect 

with the street grid in ways that 

generate conditions of “livability,” 

inspiring the laneways, public plazas 

and sidewalk cafes that define the 

city. The New Wave leverages this 

relationship and extends it to new 

territories. In Fishermans Bend, forms 

a new set of typologies of “livability” 

built around a transit system entirely 

reliant on autonomous vehicles, 

making impacts across scales.

The New Wave changes the human 

experience of the street.  Because 

the physical kiosks are modular 

and scale-based on expected wait 

times, the system provides the exact 

“right” amount of functionality and 

interest based on demand. In areas of 

high demand density and therefore 

short waits, the system becomes as 

simple as a seat with a corresponding 

light pole. In areas of low demand 

density and longer waits, the system 

becomes a complex of connected 

kiosks — together forming arcades, 

seating areas, and other elements 

that begin to integrate into the built 

environment and also create places 

of human interest and delight.

Taken as a system, the New Wave 

thus remakes the empty streets 

and sidewalks of post-industrial 

Fishermans Bend with an 

architecture of engagement. Active 

management of this system by the 

city could take the form of allowing 

residents to vote on preferred 

locations — a democratic way to 

make place. Individual kiosks could 

URBAN 
INTERACTIONS

be located through popular demand, 

making the entire transit network 

responsive to actual needs and 

dynamic over time. As Fishermans 

Bend grows from a handful of 

startups to an entire innovation 

district, the New Wave as both 

mobility and logistics service can 

adapt to emerging and evolving 

spatial patterns, related to trends in 

employment and business. 

The physical elements of the 

system also make changes to 

the environment. Particularly in 

Fishermans Bend — a post-industrial 

area lacking in street trees, adjacent 

to the major pollution-producing 

facilities and susceptible to seasonal 

heat waves — the system can serve 

to provide shade, improve air quality 

and reduce the heat island effect.

The New Wave is a more flexible 

and cost-effective alternative 

to major investment in public 

transport infrastructure. The project 

is, however, designed to achieve 

the same benefits as expanded 

transit systems. Using autonomous 

vehicles to create a localized fleet 

of transportation vehicles, with 

appropriately coordinated kiosks 

and idle loops, helps connect 

Fishermans Bend to the CBD and 

Melbourne at large. This new form 

of public transport helps to support 

and sustain an innovation district 

by ferrying necessary workers 

and to and from their offices and 

residences, with minimal delay. 

At the same time, the system also 

challenges existing culture around 

cars. As more residents experience 

cars as a manifestation of intelligent 

autonomous vehicles, they begin 

to move away from a model of 

individual ownership — something 

which has impact across Melbourne 

by freeing up parking and lanes for 

other purposes.

Kiosks for the New Wave would be 

installed in phases: first, exclusively 

in Fishermans Bend; second, in the 

CBD; finally, throughout greater 

Melbourne. Over a longer time scale, 

what begins in Fishermans Bend 

as a localized autonomous vehicle 

transport network can gradually be 

expanded to the rest of the city — 

bringing with it a new wave of urban 

transportation.
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PICKUP ALONG POPULAR ROUTE DROPOFF AT POPULAR DESTINATION

LOGISTICS PICKUP AT LANEWAYLOGISTIC DELIVERY AT CORNER
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TECHNOLOGY
DESCRIPTION

This page: Exploded axonometric view of kiosk, 
with internal sensor and other technologies. 

Facing: Computer vision proof-of-concept, using 
a Kinect to achieve simple skeleton tracking. 

DISPLAY - CAPACITIVE TOUCHSCREEN

STRUCTURE

CAMERA - MULTISPECTRAL SENSOR

SHADE CANOPY - LED ILLUMINATION

PHOTOVOLTAIC ARRAY

SEATS - FSR / STRAIN GAUGE

DROPBOX - MECHANICAL ACTUATION

At its core, the New Wave relies on 

computer vision and other forms 

of optical sensing. Computer vision 

is used to perform detection, 

identification and registration of 

“hails” of autonomous vehicles. 

Various other technologies enable 

human interactions specific to raid 

hailing: NFC for payment, projected 

capacitive touch for screens 

and force-sensitive resistors for 

occupancy detection. Additionally, 

auxiliary sensors onboard each kiosk 

provide additional environmental 

information to inform the overall 

system.

Computer vision in this context uses 

pre-trained algorithms to provide 

a variety of specific tasks related 

to data processing of image input. 

While previous computer vision 

techniques relied on custom sets of 

visual “features,” newer techniques 

rely on a more black-box process 

utilizing convolutional neural nets 

— computerized models of actual 

animal vision perception. In the 

case of CNNs, the raw images is 

fed to a range of input “neurons,” 

each perceiving a small range of 

the overall image. These so-called 

receptive fields are hierarchically 

added, so that they eventually result 

in a set of more distinct segments 

of the original image. CNNs learn 

to weight each individual input so 

as to make a prediction. In the case 

of the New Wave, CNNs would be 

used to recognize human gestures 

and features. A properly trained 

model would utilize large amounts 

of training data (i.e. pre-classified 

images), but then be able to quickly 

identify in real-time.

Within the New Wave, the application 

of this algorithm would happen 

“at the edge” — within the kiosk 

itself. This eliminates the need for 

the kiosk to communicate with 

a central processing system, and 

also serves to alleviate inevitable 

concerns around privacy. Further 

customization of the system could 

incorporate multispectral imaging to 

preserve anonymity by eliminating 

the typical human-perceptible range 

of frequencies and wavelengths.

A successful passenger hail 

established a secondary interaction 

loop, where the passenger is 

prompted to sit at an appropriate 

location and await their vehicle. 

Human interaction — beyond 

recognition — occurs closer to 

the terminal, where users might 

interact with the touch screen. In 

general, however, the system is fully 

automated, as is appropriate for 

autonomous vehicles.  

On principle, minimal identifying 

information should be collected or 

preserved. At no point are captured 

images shared with a central system, 

or stored on a specific kiosk for a 

time greater than the analysis period. 

The sum total of data is similar to 

what is produced today by public 

transit systems: pick-ups, drop-offs 

and time-series ridership numbers. 

Although data about specific rides 

would be produced, this would likely 

be held private and used only for 

optimization of the model. While 

valuable, this data would ultimately 

be owned by the local or state 

government, and still belong to 

those who generate it: those living in 

the city. Greater value is generated 

through improvement of the system. 

As more persons use the system, 

its algorithms for recognition and 

routing improve.
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the heat island effect.
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CYCLE BIN
by  Andrew Xia

M3

SENSEABLE CITY LAB, MIT
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Cycle is an autonomous recycling 
system within Fishermans Bend 
to promote recycling and reuse of 
materials

PROJECT
DESCRIPTION

Camera detects & sorts waste

Large Opening for 

unsorted waste

Alternate Opening for 

user sorted waste

Infographic informing

Users how to sort trash

Autonomous motion for 

on-demand waste collection

NFC Sensor for Phone tap

Solar Panels Power the bin

Background

Melbourne, Australia –consistently 
ranked one of the most livable cities 
in the world. With the proposed 
development of the Fishermans Bend 
precinct, a currently underutilized 
industrial area of the city near the 
Melbourne Central Business District, 
the city has a prime opportunity 
to further cement itself as an 
innovative and pleasant city to live 
in. With a vision of supporting 80,000 
residents and 80,000 21st century 
jobs, the Fishermans Bend hopes to 
be an innovation district and model 
development for future smart cities.

One of the core goals for the 
Fishermans Bend precinct is 
sustainability. According to the 
September 2016 Fishermans Bend 
Vision, the government hopes that 
“recycling will be maximized and 
waste to landfill reduced. Waste 
management systems will divert 
organic waste from landfills. 
Opportunities for advanced resource 
recovery (such as energy from waste) 
will be investigated, as will local, 
place-based waste solutions.”

Sustainability is important for the 
21st century city, especially with 
current climate change trajectories. 
One area that a city can focus on in 
promoting sustainability is through 
waste management, an especially 
problematic area for the land down 
under. Australians produce on 
average 2.1 tons of trash per capita, 
while the United States produces 
approximately 700kg of trash per 
capita. However, not only should a 
city focus on being more efficient in 
its resource management, the city 
should also bring more visibility 
and awareness to recycling and 
sustainability. In a recent New York 

Times survey, while over 60% of the 
American population believe that 
global warming will harm people in 
the United States, less than 20% of 
the population believe that they will 
be affected personally. While people 
may care about climate change, 
without convenient ways to act, 
citizens will not break out of their 
wasteful habits. Thus, it is imperative 
to design a system to promote and 
encourage waste management.

Cycle

To tackle this problem, we propose 
Cycle, a recycling system integrated 
within Fishermans Bend to promote 
recycling and reuse of supplies. 

Many of our disposable materials 
–be it cutlery, water bottles, or 
shipping supplies –can be recycled. 
For example, the coffee cup that you 
ordered this morning probably went 
to the trash can after you finished 
the coffee. One of the reasons why 
you didn’t use a reusable cup was 
because you were taking the coffee 

to go –it wouldn’t be convenient for 
you to return the cup even if you 
wanted to recycle it.  

One key visions of Fishermans Bend 
is the ten minute city, in which 
residents will have access to work, 
leisure, education, and public 
facilities within a ten minute radius 
of their place of residence. With 
a very localized environment, the 

coffee cup you used in the morning 
could be returned to recycling trash 
cans around the precinct. Because 
the precinct is targeting a local 
neighborhood with short commute 
times, returning the recycled coffee 
cup back to the store would become 
logistically feasible and practical 
with the advent of an autonomous 
transport system.

Another problem is that waste is not 
separated properly. When multiple 
bins are set up –a recycling bin, a 
trash, and a compost bin –people 
routinely throw away trash into 
the compost bin, thus making 
the compost bin unrecyclable. In 
addition, using a single stream 
recycling bin also places tremendous 
stress on the recycling separation 

The core concept behind Cycle is a 
smart recycling can that can filter 
different types of recyclable material 
and autonomously move to the user 
to provide convenience and promote 
recycling. When a user has finished 

using their recyclable object (for 
example, a coffee cup), they can 
input the cup into the Cycle Bin. The 
solar powered Cycle Bin will accept 
the coffee cup, and sort and place 
the coffee cup in a compartment 
containing all coffee cups from 
the same restaurant. The Cycle Bin 
will also contain a motor, so it can 
autonomously move to a user in the 
city based on demand. The user can 

 

also tap his phone on the bin reader 
to register his act of recycling, which 
can help the city gather data on 
recycling behavior and also help the 
user accrue recycling points. 

Breakdown of Features

Raising awareness and education is 
a key component of the project. By 
allowing the user to keep track of the 
amount of material he has recycled 
(or also not recycled), the user can 
have a better idea of how much 
trash he generates and can avoid 
generating. When throwing away 
non-recyclable trash, we could also 
adapt a Pay As You Throw system, 

in which users are charged by the 
pound of how much trash they throw 
away, thus incentivizing users to 
minimize their waste. This system 
would generally be targeted towards 
middle and upper class districts due 
to the potential abuse of the system. 

In addition to raising awareness, a 
lot data can also be collected from 
this system. We can know which 
demographics of users are most likely 
to recycle, which areas of the city 
have more recycling, and how we can 
improve the adaptation of recycling 
throughout the city.  

The mobility of the Cycle Bin will 

provide a convenience and flexibility 
of the city. For example, at large 
public events such as concerts 
or festivals, Cycle Bins can be 
autonomously deployed and moved 
around the city to adapt to the waste 
generation demand across the city. 

Once the bins have filled up, sensors 
on the bin can communicate and 
alert a central system manager, 
requesting a pickup of the supplies. 
Because the Cycle Bin has internally 
sorted its inputs, cups, plates, and 
other supplies can be returned to 
their owners in an organized fashion.

Above: A schematic of the Cycle Bin, with details 
of how of the features to be included.
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User Interaction

A key feature of the Cycle Bin will be 
its user interface, designed to engage 
members of the community to use 
its recycling feature, and educate 
members of the community on better 
recycling practices. 

One main user interaction with 
the Cycle Bin will be through the 
smartphone, in which every time the 
user submits an item to be recycled, 
he can simply tap his phone, and a 
NFC sensor on the bin will record the 
user’s activity.  

This activity will then be recorded 
and registered to the user’s account, 
which adds to his accumulated 
recycling count. We can integrate the 
Cycle Bin with pre-existing recycling 
incentive programs in Melbourne, 

such as the GreenMoney app and 
the high rise recycling initiatives. 
The GreenMoney program is a locally 
developed program in Melbourne 
that records recycling activities of 
users. By hitting certain goals or 
benchmarks in quantity of material 
recycling, users will get discounts and 
promotions at local neighborhood 
businesses through the GreenMoney 
app. This system is financially 
sustainable because the money 
saved in recycling, avoiding the 
user of costly and environmentally-
unsustainable landfills, is far greater 
than the incentives and bonuses 
given out by the GreenMoney 
app. Users will be motivated to 
use the GreenMoney app as it will 
automatically register recycled 
materials, and provide essentially 

effort-free money to the user.

In fact, a further step for integrating 
the recycling mechanism would be 
to automatically include discounts 
for users when purchasing recyclable 
supplies. One major reason why 
users do not fully utilize incentive 
programs like GreenMoney is that 
they are inconvenient. Opening a 
separate app and finding which 
discounts are applicable at each 
specific store is a hassle for every 
user, no matter how dedicated 
to recycling. Thus, our modified 
version of the GreenMoney app 
within Fishermans Bend can link to 
the user’s credit card or payment 
system, and automatically deduct 
the cost of a purchase. The user 
will also passively interact with 
our Cycle system during credit card 

purchases, as each purchase will 
register the amount of recyclable 
and non-recyclable materials that the 
purchase has involved. 

For example, our friend Alice enters 
her favorite fast food restaurant. 
Because she recycled the cutlery 
and Tupperware that contained her 
food from her last take out purchase, 
her account on GreenMoney has 
credit stored inside. Now, when Alice 
purchases a take-out food item, she 
automatically receives a deduction 
in price. Alice is happy because she 
saved money in her purchase, and 
the fast food restaurant is also happy 
because through the Cycle Bin, the 
store is able to recycle materials and 
save costs.  

Social Incentives

In addition to money as an incentive 
and education tool for recycling, 
there are aspects and topics that can 
be used to further incentivize people 
to recycle. A UCLA research project 

studied how to incentivize people 
to decrease their power bills. Some 
people received emails that detailed 
their electricity consumption, 
while some others received emails 
on how their power consumption 
were affecting the environment 
or how their over consumption of 
energy in certain appliances were 
affecting the health of the people 
around them. The most effective 
message to decrease energy usage 
by people was by showing the health 
implications (cancer, asthma, etc) 
that environmental changes could 
cause. Thus, it is clear that in addition 
to money as a means to encourage 
people to recycle, we can also pursue 
alternative mediums to change the 
people’s waste management habits.

One further method of incentivizing 
recycling is through competition 
among friends on social media. 
FitBit’s wristwatches track the 
amount of steps one takes a day, 
and it has a leaderboard among 

your friend groups, thus motivating 
people to walk more. Similarly, the 
GreenMoney app could have a social 
counter showing statistics such 
as the amount of material one has 
recycled, or the percentage of waste 
that one has managed to recycle. 
The data has been readily collected 
when one purchases materials at a 
store, and also registered when one 
recycles materials at an Cycle Bin. We 
can pursue a standalone social media 
app or incorporate these features 
to a well-established social media 
platform such as Twitter, Facebook, 
Snapchat, or Instagram.  When you 
see that your friends have recycled 
more, or that they have earned more 
points and discounts from their 
better waste habits, you will also be 
encouraged to change your habits. 

PERSONAL
INTERACTIONS

Purchase Consumption Recycling Incentives
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Due to the global nature of waste 
management and recycling within 
a district, the Cycle Bin will have 
large effects on the urban context 
of Fishermans Bend. To successfully 
collect comprehensive data on how 
waste is moved around the city, 
and to actually successfully move 
waste around the city in an efficient, 
autonomous, and pleasant manner, 
we will need the while precinct of 
Fishermans Bend to be incorporated 
in the Cycle project. 

Small Business

Small businesses will benefit 
tremendously from the integration of 
Cycle Bins and the data stream into 
their business model. 

In terms of the data collection, 
each product offered by the small 
business will be documented with 
the amount of recyclable and 
non-recyclable supplies that the 
product involves. When a customer 
purchases a product, the credit 
card that the customer uses will 
be linked to his Cycle account, 
registering the supplies that he has 
consumed. For example, buying a 
burger at a restaurant may include 
napkins, cutlery, a paper bag, or other 
supplies. This documentation process 
may be cumbersome initially, but the 
cost will be amortized over time and 
not add any extra inconvenience to 
interactions in the sales process. 

In terms of waste management, the 
Cycle Bin will offer more convenience 
and possibility for small businesses 
to engage in better recycling 
practices. Currently, one major issue 
in the alleyways of Melbourne is that 
small business simply do not have 
the space or time to sort their waste 
supplies efficiently. Coffee shops may 
end up dumping their excess coffee 
and food into trash cans, instead of 

composting and recycling the food 
supplies, simply because there isn’t 
enough space for separation of waste 
within their small stores. 

By incorporating an Cycle Bin into 
a small business, businesses can 
sort their waste supplies more 
properly. The Cycle Bin can either 
automatically sort waste supplies 
into multiple streams, separating 
paper, glass, metal, and food 
supplies into their own separate 
compartments. 

When an Cycle Bin has been filled, 
it will autonomously move the 
waste to a local recycling hub. 
Small businesses do not have to 
worry about moving their waste 
outside of the store, as our bins will 

be capable of dumping trash and 
recyclable materials autonomously 
and automatically. Sensors within the 
bin will notify the bin to dump the 
trash only when it is full, reducing the 
overhead costs of waste collection 
on a fixed schedule when the local 
business’s trash can may not be full. 

Across the City

In addition to Cycle Bins across 
residential and commercial facilities 
offering a lot of convenience to 
the members of those respective 
communities, the Cycle waste 
management system will also 
offer further convenience and 
pleasantness across the city. 

Cycle Bins will be located in parks and 
street corners in locations that are 
convenient for people to use. Data 
collected from the Cycle Bins can also 

URBAN
INTERACTIONS

feed back into the system and help 
determine the optimal location of bin 
placements to increase the amount 
of supplies recycled and minimize the 
distance travelled by the Cycle Bins to 
the central local hub. 

Trash cans and recycling bins have 
traditionally been located across 
cities, so people will not need to 
change their habits or expect drastic 
changes to the city landscape. 
Installing the Cycle Bins will also 
be a seamless process since the 
market and demand for trash cans 
already exists –we are installing a 
more technologically advanced and 
environmentally friendly bin. 

With a cleaner and smarter bin 
located across the city, people within 

Fishermans Bend will also have a 
more pleasant experience with their 
waste disposal. Instead of having to 
interact with a dirty, smelly trash can, 
users can throw away waste by using 
a futuristic Cycle Bin. 

On Demand

In addition to having Cycle Bins 
spread across the city, there will 
also be certain times when large 
amounts of trash will be generated 
at infrequent interval at certain 
concentrated locations -there 
could be a festival, or a party within 
Fishermans Bend. Thus, having 
the ability for an Cycle Bin to be 
requested and autonomously sent to 
the location of need will help the city 
maintain its cleanliness. 

Small Business

On Demand

Parkside / Across the City

Imagine an on-demand trash can 
-wouldn’t that be convenient?
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High Rise

High rise residential buildings 
represent an interesting challenge 
to waste management. Because of 
the nature of people living in high 
floors, chutes are necessary to help 
the downflow of waste. However, 
because real estate is very expensive 
in buildings, many high rise buildings 
cannot afford installing multiple 
chutes for multi-stream recycling, 
even though studies have shown 
that multi-stream recycling is more 
efficient in the long run.

However, with the Cycle Bin which 
is capable of sorting waste into 
multiple streams, we can have a large 
Cycle Bin at the base of every chute 
installed in a high rise. There will 
be a NFC sensor at each level of the 
apartment complex by the chute to 
register when a resident has recycled 
material. The bin at the base of the 
building will also have sensors to 
determine when the bin has reached 
capacity. When the bin has reached 
capacity, the bin will autonomously 
move to a local central waste hub to 
be further processed. 

Hub and Spoke Model

A few examples have been listed 
above on how local Cycle Bins will 
help the community engage in 
better waste management practices. 
However, how will this system as a 
whole work? 

Our waste collection model involves a 
local hub and spoke model. The edge 
nodes in this graph are the local Cycle 
Bins that serve small businesses, high 
rises, or parks within the Fishermans 
Bend district. Each Cycle Bin, when 
full, will autonomously move their 
waste supplies to a local hub, which 
is a miniature waste treatment 
facility. This facility is capable of 
compressing and preserving waste 
and recycling materials. Once the 
miniature waste treatment facility 
is full, it will be transported by large 
dump trucks to waste treatment 
facilities that are already integrated 
with the city of Melbourne.

The hub and spoke model is a perfect 
trade-off between convenience 
and pleasantness. To encourage 
recycling, Fishermans Bend needs 
many Cycle Bins spread across 

the city at convenient locations. 
However, if the bins are too large, 
then large dump trucks will need to 
access many intimate and cultured 
areas of the city. This would cause 
a lot of unpleasant experiences for 
the residents of Fishermans Bend. 
By having the bins autonomously 
move to a central local hub that is 
nearby, the Cycle Bins can maintain 
availability, such that people can 
reasonable expect the bins to always 
have capacity for further recycling. In 
addition, the autonomous movement 
of the bins to a central local hub is 
a more pleasant experience than 
having a large dump truck come pick 
up trash. 

The waste hub will be located near 
the M1 highway. Large dump trucks, 
albeit unpleasant, still represent 
the most efficient way to transport 
large bulks of waste to treatment 
facilities. Having the M1 highway in 
Fishermans Bend is actually ideal for 
this hub and spoke model. By locating 
our waste hub near a large road, we 
can minimize the distance traveled 
by dump trucks within the precinct, 
thus also minimizing the disturbance 
caused by waste collection. 

Bin Arrives, waste deposited

Trash Entered into Bin

Supplies Recycled

Paper Plastic Glass

Bin Empties its waste in local hub

Metals

User Requests Bin

Plastic Recycling
Plant

Paper Recycling
Plant

Returned to
Small businesses

Glass Recycling
Plant

Metals Recycling
Plant

Single Stream
Processing

Waste Truck collects multistream waste

Overflow Single
Stream

Closed Circuit

Bin automously returns to requested location

Cameras & Weight sensors sort supplies

Aromatic sensor detect smell, camera sensors detect volume, to trigger collection

Above is a schematic of how waste materials would flow through the Cycle Bin, from the bin to the hub to 
the waste / recycling treatment plant.

To avoid large dump trucks driving through the city, Cycle Bins can autonomously release the trash at a 
Cycle hub, located near an exit off the M1 highway. . The dump truck would then pick up the waste at the 
hub, providing the perfect balance between efficiency and pleasantness for the community.
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Data Generation

In addition to data generated by 
the user’s smartphone tap, we will 
also have sensors within the Cycle 
Bin that can provide additional data 
to the municipality and recycling 
agencies. As the Cycle Bin will sort 
materials to create a multi stream 
recycling bin (which has been shown 
in studies to be more cost effective 
and more efficient in recycling), we 
will have individual sensors for each 
stream in the recycling bin to count 
the types of the material recycled, 
and the quantity of each material 
recycled. An aromatic sensor can also 
detect the state of the Cycle Bin’s 
smell, and thus notify the collection 
agency to initiate a garbage/recycling 

pickup with the time is ripe. 

The aromatic data and multi 
stream quantity data can be used 
by government agencies to do an 
analysis on the location of waste 
produced, the efficiency of waste, 
and also provide members of the 
community with insight on how to 
further improve waste efficiency. 

Similar initiatives have been 
introduced across the city of 
Melbourne. For example, in local 
alleyways, waste compactors have 
been installed to reduce the volume 
of waste, and thus reduce the 
frequency of pickups by garbage 
trucks. With fewer garbage trucks 
running, there is a positive emotional 

Request Bin

impact on the community, and also 
an environmental benefit in running 
fewer trucks. Another initiative 
undertaken by the city of Melbourne 
is installing multi-stream recycling 
facilities across alleyways. Through 
educational programs and increased 
visibility in the labels for certain 
types of waste, local businesses can 
more efficiently sort their materials. 
Materials such as organic food waste 
that otherwise would have gone into 
landfills can now be separated and 
composted. The goal of the Cycle Bin 
is to enter this realm and provide a 
more convenient recycling facility 
beyond simply targeting small 
businesses in Fishermans bend. 

TECHNOLOGY
DESCRIPTION

Design

The goal of an Cycle Bin is to improve 
recycling awareness and also assist in 
recycling efficiency. There will be two 
inputs to the Cycle Bin –one in which 
the user submits all of her unsorted 
waste into a bin, and another in 
which the user will manually and 
externally separate her waste and 
input her waste in discrete, separate 
intervals. 

In the former case, once trash has 
been inputted into the Cycle Bin, 
the goal of the system is to sort the 
user’s waste into multiple streams 
such that the paper ends up in the 
paper compartment, the metals end 
up in the metals compartment, and 

so forth. Each material compartment 
is connected to the trash input 
through a channel, and the waste 
will be moved along the channel, and 
sent into the correct channel via a 
sensor that can separate the waste 
accordingly. The specific sensors and 
functionality of each sensor will be 
described below. 

In the latter case, the Cycle Bin will 
not need to sort her waste, as it has 
already been pre-sorted by the user. 
This action can be motivated through 
actions such as policy planning and 
marketing (encouraging people to 
sort their waste), or even through 
monetization (such that a user gains 
more financial cashback within the 
GreenMoney app if she sorts the 

trash herself). Once a sorted material 
has been entered into a separate 
entrance input, the waste can move 
through the channel and entered 
directly into the corresponding 
compartment.  

Above: weight sensor prototype. An 
arduino hooked up to a HX711 load 
cell amplifier was then hooked up to 
a 5kg weight cell, demonstrating the 
simplity and success of using these 
simple sensors.
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Weight Sensor

NFC Sensor Solar Cell Magnet

Above is a schematic of the Cycle Network within Fishermans Bend. Cycle Bins, smartphones, and nodes can all communicate 
with each other through the wifi or cellular network located in Fishermans Bend. A database with multiple backups will help 
coordinate sending bins to users, and coordinate the movement of waste across the city.  

Camera Aromatic Sensor

Cloud Infrastructure

In addition to the physical 
infrastructure associated with 
the Cycle Bin, we will also design 
a cloud infrastructure to allow for 
communication with the Cycle Bins. 
Assuming that Fishermans Bend will 
have good wifi coverage, we can rely 
on a wireless internet connection for 
the Cycle system. The purpose of this 
communication is transmitting trash 
data from the Cycle Bin to the central 

server and database, requesting an 
Cycle Bin across the city, and for Cycle 
Bins to communicate their positions 
with each other.

We can define an API for our central 
database, such that the database will 
contain tables detailing information 
such as the sensor information, 
GPS location of trash cans, and user 
profiles.

In terms of the database design, we 
will want a system that has high 
availability, and with the distributed 
nature of the trash cans around 
the city, we can use a peer-to-peer 
distributed hash table (DHT) design 
such as Chord to balance the load. 
See a quick demo of a client-server 
interaction, along with the code for 

the arduino weight cell demo, at 
github.com/qandrew/11.320..

There will be three components that 
connect to the server. The bin should 
be able to send sensor data, send 
user data, and send/receive location 
request data to the server. The hub 
should be able to send sensor data, 
and send/receive bin location data 
to coordinate the movement of the 
trash bins across the city. The user, 
on the phone end, should be able to 
request a bin, and also access their 
personal data collected from their 
interactions with the trash can.

Sensors

The Cycle Bin will incorporate many 
sensors to ensure the successful 
functionality of the recycling and 
waste collection bin. From the user’s 
perspective, a NFC sensor will be 
used to scan the user’s phone when 
a user is throwing trash or recyclable 
supplies away. 

Within the Cycle Bin, in order to 
provide a feasible and accurate 
sorting mechanism, we will use 
sensors similar to what is used in 
a single stream recycling plant. To 
split metals and ferrous materials 
from non-metals, we can use a 
magnet to separate the materials. 
To split paper from plastics and 

other supplies, we can use a camera 
and computer vision algorithms to 
determine whether an input waste 
is paper or not. If the materials are 
not separable, then we will allocate 
the remaining supplies into a single-
stream compartment. 

Once all the materials have been 
separated into its respective 
multi-stream compartments 
within the Cycle Bin, we will also 
need sensors to determine when 
the Cycle Bin has become full and 
should autonomously move to the 
Cycle node. We can use a weight 
sensor within each compartment 
to determine when a compartment 
is full, comparing the weight to a 
predetermined threshold. A camera 

situated at the top of a compartment 
will detect when the volume of a 
compartment has been filled. If 
this is the case, the Cycle Bin will 
initially attempt to compress the 
compartment, so that the bin will 
once again be able to take in more 
waste. Aromatic sensors will also be 
installed in the Cycle Bin such that if 
certain chemicals such as cadaverine 
or putrescine have exceeded a 
threshold. 

When sensors detect that a 
compartment is full, the Cycle Bin will 
either drive itself back to the Cycle 
node, or it will decide that all future 
inputs of the respective material 
will be sorted into the overflow, 
single-stream compartment. For 

example, if the metals compartment 
has been detected to be full, but 
none of the other compartments are 
full, then all further metals will end 
up in the overflow, single-stream 
compartment. 
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ANDREW XIA

Andrew Xia is a senior majoring in 

mathematics and computer science 

at the Massachusetts Institute of 

Technology. Having grown up in 

major cities across the world, his 

interest in cities has stemmed from 

a very young age. He hopes to use 

his skillset in computer science to 

develop better technologies for cities.

RePark: Reusing Parking Spaces
by Laura Krull

M4

SENSEABLE CITY LAB, MIT
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Proposal

RePark is a proposal for a physical 
and digital intervention to re-use 
underutilized curbspace that will be a 
byproduct of autonomous vehicles. It 
provides a platform for individuals to 
suggest new uses for parking spaces 
that are underutilized, and allows 
citizens to vote on their preferred 
use. By crowdsourcing ideas for reuse 
and the ultimate choice in design, it 
gives public space truly back to the 
public.  

Transportation technology has 
historically had a significant 
impact on urban form and the built 
environment, first with streetcars 
changing city streets and then with 
the automobile. AVs are expected 
to also have a significant impact 
on travel behavior and urban form. 
That’s why it’s crucial that Melbourne 
is proactive in how it redevelops 
Fishermans Bend, taking into 
account potential changes in travel 
behavior and its impact on the built 
environment.

PROJECT 
DESCRIPTION

Challenge

Adjusting to by-products of AVs and 
redesigning curbspace in the interim

As Donald Shoup notes in his book 
The High Cost of Free Parking, 
vehicles spend 95% of their time 
parked. Mobility as a service and 
shared mobility is changing this. 
Transportation Network Companies 
(TNCs) like Uber and Lyft have created 
a new dynamic use of curbspace 
where curbspace is used for pickups 
and drop offs rather than traditional 

short-term parking. Therefore, there 
is less of a need for mid to long 
term usage of on-street curbspace. 
This frees up more space for other 
uses, such as pickups and drop 
offs of passengers, or a new use all 
together. As we move toward Level 
5 autonomy, vehicles will be even 
more flexible and can continuously 
pick up and drop off passengers 
without needing to park directly next 
to a destination and instead drive 
themselves to more remote areas to 
wait to be hailed. To prepare for this 
byproduct, Fishermans Bend needs 
to be strategic about how it plans for 
parking. The City should encourage 
surface and on-street parking where 
feasible and any above ground 
garages should only be built if they 
can be repurposed or are designed 
with another purpose in mind. The 
City should be strategic about how 
to regulates parking requirements 
for new developments and new 
employers. Requiring transportation 
demand management (TDM) plans 
can help facilitate institutions 

proactively thinking about mobility 
in the future and decreasing current 
need for parking spaces.

Objective

How can we involve citizen input in 
how autonomous vehicles change our 
built environment?

Autonomous vehicles offer an 
opportunity for cities to rethink the 
design of streets. Cars have driven 
the design of streets and dominated 
the streetscapes; we see this in scale 
of streets; large billboards, signs 
that are sized for consumers that are 
traveling 35+ miles per hour. AVs don’t 
need this type of a built environment. 
For Fishermans Bend, this is an 
opportunity to think now about 
creating infrastructure that is flexible 
and can be initially designed, or later 
redesigned at the human scale. AVs 
will not immediately change the built 
environment, but will gradually have 
an impact, and Fishermans Bend 
needs to create its infrastructure 
network accordingly. 

The Vision
Autonomous vehicle discourse 

has focused on technology, safety 
and legality. Less focus has been 

on the built environment and 
implication for how streetscapes 

can and will change. There has 
been a large gap in thinking and 
policy focused on how the built 
environment will need to adapt 
during the incremental changes 

from autonomous vehicle 
implementation. Few researchers 

and planners have asked what 
city street will look like with 

only small levels of deployment. 
RePark focuses on this interim 
period in order to give cities a 

tool for designing streetscapes 
leading up to full deployment. 

Fishermans Bend offers a unique 
testbed for this technology given 

the large office and residential 
developments planned for 
the area, and Melbourne’s 

proactive parking management 
policies. Decisions made 

today will significantly shape 
Fishermans Bend’s autonomous 

transportation future.

“Dynamic ridesharing 
can lead to reduced 
demand for parking”  
Zhang, W., Guhathakurta, S., Fang,  J., 
Zhang, G. Exploring the Impact of Shared 
Autonomous Vehicles on Urban Parking 
Demand: An Agent-Based  Simulation 
Approach

“Autonomous vehicles are 
widely anticipated to be the 
most significant change to the 
travel experience since the 
invention of the car itself”  
City of Melbourne Emerging Transport Technologies: 
Assessing Impacts and Implications for the City of Melbourne
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17,500 
private spaces

1,000
commercial spaces

2,000
residential spaces

0.55 sq km
total area for parking

28,000
additional parking spaces

Changing Parking Demands in 
Melbourne

The City of Melbourne’s 2016 report 
‘Emerging Transport Technologies: 
Assessing Impacts and Implications 
for the City of Melbourne”  outlines 
reduced car parking demand as 
an impact, highlighting how “the 
reduction in car ownership linked to 
the emergence of shared mobility 
platforms and autonomous vehicles 
is widely anticipated to reduce 
demand for car parking. This includes 
both short term curbside and off 
street, as well as residential and 
commuter parking. ”

Recommendations from the report 
include adapting curbside parking 

to include remote sensing, open 
APIs and dynamic pricing, and 
investigating mechanisms for new 
developments to include retrofit 
compatible car parking to meet the 
parking needs of today, with the 
likely reduction in future need.

Additionally, City of Melbourne 
research found that technology, 
cultural and economic trends suggest 
that it is likely that demand for car 
sharing in the City of Melbourne will 
increase significantly in the next five 
to ten years. This will also change the 
parking landscape in the short term, 
making RePark an important tool 
even before autonomous vehicles 
begin being deployed and utilized.

Parking Strategies

The City of Melbourne has been 
progressive in its parking strategies, 
utilizing sensors in parking bays to 
measure utilization and facilitate 
more effective parking enforcement 
in the Central Business District (CBD) 
and introducing parking maximums 
rather than minimums for new 
developments (City of Melbourne, 
Parking Overlay). The City is already 
recommending doubling on-street 
parking for car-sharing.

Existing parking regulations for 
Fishermans Bend require 1 parking 
space per dwelling unit and 3.5 
spaces per 100sq meters of office 
development. These regulations Impacts of various disruptive technologies in Melbourne over time

Source:  Institute for Sensible Transport (2016)

would require around 28,000 
additional parking spaces given an 
estimated 60,000 new jobs and 80,000 
new residents in Fishermans Bend 
Plan.  This would require 30% of the 
built environment to be devoted to 
surface parking.

Impact on Development

The infrastructure developed  in 
Fishermans Bend today will be 
used with AVs in 10-15 years. Adding 
parking sensors and limiting off-
street parking can allow for easier 
reuse and preparation for AVs. 
Development strategies should focus 
on ways to provide for current needs 
while offering adaptations that can 
be reused in the future.

EXISTING PARKING PARKING AT FULL BUILD OUT
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IDENTIFYING UNDER UTILIZED SPOTS

Using a similar methodology for 
parking utilization as San Francisco 
used for SFPark and Seattle did for 
their performance based  pricing 
for parking, Fishermans Bend 
can use 65% as a threshold to 
reuse. Performance based pricing 
decreases the price of spaces when 
utilization drops below 65%.RePark 
is intervening where market forces 
aren’t creating an efficient utilization 
of space, so the City should use 
thresholds where the goal is to nudge 
behavior.  

85% block level utilization of parking 
is a threshold studied and created by 
Donald Shoup to allow for one free 
parking space per block to minimize 
vehicles cruising for parking. This 
would still apply, but just for vehicles 
loading or unloading passengers or 
goods. 

As with most performance based 
pricing systems, parking utilization  
is rates are broken up into four 
time periods: 8AM-12PM, 12PM-3PM, 
3PM-6PM and 6PM-8PM. A time of 
day approach to parking utilization 
identifies parking demand patterns 
by geographic areas and applies 
variable parking prices.

Breaking utilization into four time 
periods can allow the city to see 
patterns and identify different types 
of use that happen throughout the 
day and make sure that areas put 
on the market for re-use aren’t key 
spots for other uses.  A space or block 
would need to be underutilized in all 
time periods for it to be repurposed

ACCEPT PROPOSALS

Once a space or block is identified 

as underutilized, RePark accepts 
proposals from citizens for up to 
two weeks. Proposals are within the 
typology parameters outlined in the 
next section.

CROWDSOURCE WINNERS

Following a similar model to ride-
sharing apps like Chariot, which 
operates in San Francisco and Austin, 
RePark would pick the proposal that 
received the most votes. Anyone who 
downloads the app would be able to 
vote. Thresholds would be created 
based on resident and employment 
populations. Setting these vote 
minimums encourages users to 
engage more of the public in voting 
on the reuse. 

REUSING THE SPACE: TYPOLOGIES

The typologies are based on public 
engagement feedback in the 
Fishermans Bend Recast Vision from 
September 2016 and research into 
innovation districts. 

The public engagement report 
identified interactive work, 
landscaping for informal gathering, 
outdoor teaching space and 
performance space as the top 
responses to “what activities do you 
think would help activate a 
busy attractive safe space 
for pedestrians?”

The Project for Public 
Space identified eight key 
principles for placemaking 
in innovation districts. 
RePark aims to target one in 
particular: sociability: bring 
people together through 
places and programming. 
Weak ties connect people 
and firms loosely across 

fields and provide access to new 
information, contacts and business 
leads outside of existing networks. 
“Third Places” like cafes and 
exhibition spaces can help create 
these social opportunities. Kendall 
Square, an urban innovation district 
in Boston saw almost 30% more 
unexpected interactions with others 
working in their innovation district 
than Oklahoma City’s innovation 
district, a sprawling innovation 
district with less urban amenities.

RePark can help Fishermans Bend 
grow into an innovation district 
by creating typologies that help 
facilitate idea generation.

AGGREGATING DATA

RePark also offers Fishermans 
Bend an opportunity to aggregate 
preferences about the reuse of 
space and to then use this data to 
inform land use and development 
decisions further down the road.  
When autonomous vehicles reach 
full implementation, more curbspace 
can be redesigned and redeveloped 
permanently. Taking citizen ideas 
for design, preferences for what 
they’d like to see adds easy-to-use 

Innovation Districts require more than businesses, 
but also a built environment that helps facilitate 
idea generation

METHODOLOGY

IDENTIFY

 

under utilized curbspace

 

ACCEPT
proposals from citizens

CROWDSOURCE
winners from public votes

REUSE
space

AGGREGATE
data for types reused most 
to inform land use policy

public input into how governments 
redesign curbside space. This creates 
an iterative process, where decisions 
of how to temporarily use space can 
further down the line inform how 
permanent space is redesigned. 

While there are lots of principles 
about placemaking in innovation 
districts and qualitative data there is 
not a lot of quantitative time series 
data. RePark can give Fishermans 
Bend a chance to collect this data 
and better understand the ecosystem 
needed for innovation districts. 
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Accepting Bids
Available Soon
Reserved
Not Available

2 spaces

Accepting Bids
Available Soon
Reserved
Not Available

Do you want to  submit a bid for this 
space?

Three spaces near you are now 
accepting bids! See other under 
utilized locations in Fishermans Bend.

rePark

Pick Your New Typology

Exhibition Space Seating/Fun Space

Existing

Proposed

Would you like to make any customizations? Congrats! Your proposal 
“Funky Office Space” is now 
approved by the City of 
Melbourne. Your space will be 
available May 1 through May 
31st.

rePark
Name your bid:

Include a short description (people like to 
know about your idea!)

Exhibition Space Seating/Fun Space

18 people liked your proposal 
“Outdoor Funky Office Space”.  
Share the link below to keep 
the votes coming!

rePark

1 2 3 4 5 6 7 8

PERSONAL 
INTERACTIONS

When a space or block 
drops below 65% 

utilization rate it will 
show up as available.

The app will track your 
location, and can let 

you know when there 
are spaces near you 

available.

In the map you can 
sumbit a bid for an 

available space, or click 
on other spaces to see 
what their current use 

is or when they are next 
available.

Once you’ve selected 
a space to reserve, 

you can pick from the 
different typology 

categories.

After selecting your 
typology, you name 

your proposal and add 
a short description. The 
description helps voters 

understand the idea 
being proposed.

There’s an option for 
customizing the space, 

including picking 
different street furniture 

and  amenities.

The proposal is then 
live and other users can 
begin voting. Proposals 
must meet a threshold 

of number of votes 
in the 2 week voting 

period.

The proposal receiving 
the most votes is 

then passed on to the 
City for approval. The 
redesigned space is a 

semi-permanent space 
set for 1-3 months.
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The Proposals

I wish this was a 
space where I could 

showcase art...

Existing streetscape in Fishermans Bend and potential 
personal interaction with Repark.
Photo Credit: Haijing Liu

Photo Credit: http://inhabitat.com

Photo Credit: parkingday.org

Photo Credit:  Metro Duo - LA by Metro

URBAN 
INTERACTIONS Work Space

Exhibition Space

Gathering/Social Space
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The Winner

Profile User: Jared Painter

Occupation: Artist
Resident: Fishermans Bend since 2020

Jared is a local artist. He moved to Fishermans 
Bend 3 years ago when rents were low and he 
was lucky enough to move in to a studio where 
he can also paint. He normally has a booth at a 

local farmers market but he’s hoping to get space at a gallery. Most galleries are out 
of his price range at the moment, but he needs to show his paintings in order to get 
more visibility. A friend told him about RePark and recently his bid received the most 
votes and was approved. He was able to create a gathering space where he can show 
small art pieces while bringing together other community members.  He likes RePark 
because it also gives him flexibility and a semi-permanent space, and helps him 
engage with other residents and workers in his neighborhood.

Source: Rua Itapura

Photo Credit:  Rua Itapura

Leveraging Existing Technology

In 2011, the City of Melbourne 
installed parking sensors in the 
Central Business District, on more 
the 5,300 spaces. The City uses DCA’s 
PinForce Sentinel, an inground sensor 
that links to a mobile app for parking 
officers to use for infringement. The 
system integrates seamlessly with 
a reporting system, to show parking 
availability and with a parking 
payment system. The technology has 
over 99.95% infringement accuracy.

RePark would take a similar 
approach, installing DCA’s PinForce 
Sentinel sensors inground. Using 
wireless parking space detectors, 
devises will be installed every 3 
meters in order to see the utilization 
of the block, rather than each 
space. Devises will be installed that 
frequently because the average size 
of a SmartCar (one of the smaller, 
most compact vehicles) is about 110 
inches. This will allow the sensors to 
be more accurate in how they can 
monitor utilization as the size of 
vehicles changes.

 The sensors will transmit the 
data to a cloud based system that 
then is linked to RePark to track 
utilization. RePark will need to 
work with the backend data to 
show spaces as offline once they’ve 
been reserved through RePark. The 
advantage of using the PinForce 
system is that technology can be 
maximized and the sensors also 
allow for infringement and payment 
integration in the future. Additionally, 
other parks of the city using PinForce 

Sentinel sensors can then easily be 
linked to Repark.

Allowing for Expanded and New 
Use of Sensors

Simply by putting in the sensor 
infrastructure, Fishermans Bend 
can expand the use of the simple 
sensors. They can easily mimic 
Melbourne’s CBD parking payment 
and enforcement system, to 
combine payment and enforcement 
into one system. Additionally, it 
allows Fishermans Bend to create a 
reservation system or other forms 
of parking management at a later 
date. Thinking holistically about the 
technology and using the sensors for 
many applications will fully leverage 
the technology. 

The utilization data should be 
included in the City of Melbourne’s 
open data portal to allow citizens to 
understand patterns and see any new 

ideas for how curspace can be better 
utilized. 

Allowing for Flexible Use

Autonomous vehicles will also 
change the need for a designated 
parking space at the size they are 
now. One-size-fits-all parking spaces 
do not utilized space efficiently; one 
SmartCar may only take up half of a 
space but that space goes unutilized. 
By placing sensors regularly along 
the curb they can measure vehicle 
usage of the block rather than 
parking space utilization. This allows 
the system to say that 10 meters 
along a curb is underutilized and 
can be reused rather than just one 
parking space. This can help create a 
whole system that is more efficient 
and better utilized.

TECHNOLOGY 
DESCRIPTION

Insert Caption
Photo Credit:  
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LAURA KRULL

Laura is a Master in City Planning 
student at MIT in her first year.  
She holds a BA in Economics from 
Cornell University. Originally from 
Portland, Oregon she was born with 
an interest in transit and can tell 
you all the reasons why Portland 
transit system isn’t as glorious as 
you once believed. She is focusing 
her studies on transportation, more 
specifically in how governments 
can utilize available data to increase 
data-driven decision making around 
transportation policy. She has worked 
in transportation consulting, land 
use planning and ad-hoc graphic 
design. Having spent a year and a 
half working in Copenhagen she still 
dreams of one day having such a 
robust multi-modal transportation 
system in the U.S. When not studying, 
she enjoys rock climbing, playing 
basketball and a good flat white 
when she’s lucky enough to be in 
Australia!

Melbourne Coffee on Wheels
by  Zhekun (Chester) Xiong

M5

SENSEABLE CITY LAB, MIT
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PROJECT 
DESCRIPTION

Melbourne is a city caffeinated with 
desire for coffee. Around 1112 coffee 
shops or coffee-related businesses 
are dispersed around the city, but 
most of them are concentrated in the 
CBD area where economic growth 
and creativity happen. Fishermans 
Bend, as the next innovation hub of 
the metropolitan area, however, is 
craving for the highest-level coffee 
culture. 

Why are coffee shops important to 
innovation districts?

In Silicon Valley, the tight correlation 
between personal interactions, 
performance, and innovation is 
an article of faith. Coffee shops, as 
an indispensable element in the 
innovation district, play a crucial role 
in the industry. A pharmaceutical 
company in Silicon valley built a 
big coffee station, which could 
accommodate 120 employees and 
subsequently brought a sales rise by 
20% (200 million dollars).  

MIT Professor Pentland’s research 
deployed badges that track how 
people talk, and three key elements 
of successful communication: 
exploration, engagement, and energy. 
Exploration means interactions 
with people in many other social 
groups. According to a research 
on interactions and productivity, 
a 10% increase in interactions 
with coworkers on other teams is 
correlated with a salesperson’s 10% 
sales growth. 

A coffee shop is not merely a business 
type, it’s a social space that facilitates 
conversations, and more importantly, 

provides a space for a shared 
network. It is designed to spark not 
just collaboration, but the innovation 
you see when people collide. 

Melbourne, as a fast-growing city 
with urban renewal happening, 
is undergoing a significant 
change, facing both cultural and 
technological challenges. The 
Fishermans Bend District, as the 
biggest urban renewal project 
underway in Australia at the moment, 
aims to develop as an innovation 
district and Precinct of Excellence 
by attracting 80,000 new residents 
and providing employment for up 
to 60,000 people, especially young 
professionals and entrepreneurs. 

However, how to attract people 
with livable urban environment 
and social activities in this urban 
renewal project?  

Back in the history of medieval period 
in Europe, the concept of “neutral 
space” and the appearance of the 
“salon” in Paris created places for 
great coffee, but also, atmospheres 
encouraging and facilitating idea 
exchange among groups through 
social interactions. The formation 
of the public sphere relied on the 
existence of public spaces that were 
institutionalized “neutral grounds” 
where no one could restrict the use of 
the space. Besides, it helped to create 
informality and the suspension 
of hierarchical social distinction 
within the space. And the café is a 
spatialization of the fact that social 
life, especially in cities, cannot be 
neatly divided into binaries. 

With innovation districts springing 
up nowadays, we can see that coffee 
culture is highly integrated in those 
areas in the cities.

For example, when City of Boston 
and Seaport Square developers 
were collaborating on a new civic 
work space for the city’s innovation 
community, they identified cafes 
and restaurants as the anchor of 
activities, which now draw people in 
and keep the conversations humming 
at City Hall. In Silicon Valley in 
Francisco, startup culture is famous 
for its all-nighters, with bleary-eye 
programmers fueled by caffeine 
for months on end in order to spark 
inspirational ideas.

Melbourne, one of the 8 world’s 
great coffee cities, is famous for its 
coffee culture. Besides, it serves as 
an important catalyst in attracting 
people to Melbourne, especially in 
the innovation districts where young 
professionals and entrepreneurs 
gather. However, good coffee, and 
experience of having a coffee are 
confined to certain neighborhoods 
and districts. Brands and new shops 
take time to build up, especially in 
newly developing areas, and the 
coffee culture can not be quickly 
spread into those areas.

At the same time, State of Victoria 
in Australia is leading the way on 
autonomous vehicle trials. According 
to the report finished last year 
by Australian Driverless Vehicle 
Initiative, Australians seem to be 
positive about this new technology 
with 70% of the opinion that AV 
is safer and will provide greater 

mobility. But opportunities are 
always come with challenges.

How to create better interaction 
between people and AV technology 
in order to engage people more in 
the innovation district? 

A few street activities are already 
happening in trucks, which help 
facilitate a more flexible and 
interactive city life. And AV’s 
interactions on the personal 
and urban levels further explore 
potentials in advanced digital world. 
Its flexibility and shareability provide 
further possibilities for creating 
“neutral spaces” in the city, for 
example, innovated coffee shops.

Melbourne Coffee on Wheels is 
an innovative coffee shop on an 
autonomous vehicle connected to 
your personal digital platform, that 
can bring you not only good coffee 
in the blink of an eye, but also serves 
as an idea-exchanging space with 
movable, flexible, and customized 
coffee experiences.

Right: The innovative coffee shop system of Coffee 
on Wheels.

Next Page: A map showing the location of the 
1112 coffee shops or coffee-related businesses in 
Melbourne.
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coffee shops or coffee-related businesses
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Ordering coffee will be easy and 
interactive through the use of a 
phone application.

Fresh Coffee thanks to GPS

Coffee on Wheels could save your 
time by preparing your coffee while 
you are on your way to the mobile 
coffee shop, and make sure you get 
your coffee hot the moment you get 
there (or within a 3-min range). Such 
perfect timing is made possible by  
location collection through the GPS 
sensor on the phone, which provides 
the data to the robotic coffee maker.

Intelligent Ordering System

Users can choose from three 
different ways of ordering. Using 
QUICK ORDER, you may choose from 
any default types of coffee. Or you 
can make a CUSTOMIZED ORDER, 
based on your preferences which you 
record in the app. Or you may use 
INTERACTIVE ORDER to interact with 
the robotic coffee maker that has 
the most advanced Deep Learning 
intelligence built into the system. 
By authorizing its access to some of 
your personal data from your social 

network profiles, it will customize 
your daily coffee according to your 
taste, your preference, or even your 
mood today!

However, where can you find your 
coffee? Coffee on Wheels uses 
advanced technology to optimize its 
location.

10 minute to REACT

Based on the optimization algorithm 
of all the requests from the 
customers, Coffee on Wheels will 
locate itself based on the minimum 
distance required for all coffee 

ORDER ORDER

QUICK ORDER CUSTOMIZED ORDER INTERACTIVE ORDER

        Coffee                          Steamed Milk                    Water   

Chocolate Syrup                   Milk Foam               Whipped Cream      

PERSONAL
INTERACTIONS

Opposite: The application interfaces for the three 
ordering modes.

Left: Coffee on Wheels updating location based on 
the crowd-sourced data

drinkers. The location is controlled by 
a 10-minute rule: the car will be ready 
and in place within 10 minute since 
all the requests are collected, and 
the walking distance must be within 
10 minute from all requested coffee 
drinkers. 

3 hours to RELOCATE

The best experience of Coffee on 
Wheels is to explore a different place, 
a surprise, every time you need a 
coffee during the day. 

The location of any Coffee on Wheels 
will be redirected based on a 3-hour 
time frame. For example, when you 
drink a coffee in Cook & Salmon at 9 
a.m. on the way to work, you may find 
the closest shop in Lorimer & Hall at 
noon, and in Westgate Park at 3 p.m. 
during your afternoon coffee break.  

The algorithm will make sure the 
re-locations of the AV stays within 
an accessible walking range. It is 
not only a good chance to stretch a 
bit, but also a chance to meet new 
friends every time you drink a coffee!

The experience of having coffee is 
always a way of relaxing and getting 
away from work. Therefore, Coffee 
on Wheels is not merely a delivery 
system, it is an ultimate coffee time 
experience.

Everywhere becomes a coffee shop!

SC
G

  M
ELB

O
U

R
N

E  /  M
5  /  C

O
FFEE O

N
 W

H
EELS

77

SC
G

  M
ELB

O
U

R
N

E  /  M
5  /  C

O
FFEE O

N
 W

H
EELS

76



Coffee on Wheels employs a wide 
range of spatial, technical, and 
programmatic strategies to enhance 
users’ personal interactions with AV. 

Spatial Strategies

PORTABLE STEPS would descend 
automatically from the three side 
shells of the AV when necessary, 
providing public space for coffee 
drinkers.  

The PORTABLE CANOPY hidden inside 
the roof would roll out when strong 
sunlight or rainfall was detected, 
protecting the resting space below.  

Technical Strategies

ROBOTIC COFFEE MAKER could 
personalize each coffee according to 
data collected from the users. 

The PORTABLE STAND from the roof 
would provide not only a space to 
place your coffee when talking, but is 
also an interactive system through its 
integrated touch screen. 

WI-FI and SENSORS are applicable 
within a 10 meter range, improving 
the interactive interface with users. 

The PROJECTOR is useful in public 
events such as startup rallies. 

PERSONAL
INTERACTIONS

Programmatic Strategies

COFFEE SOLO is an exclusive 
experience. Users can reserve and 
book the Coffee on Wheels for a 
specific time slot for meetings or  
fundraising parties.  

COFFEE POOL is the normal way of 
sharing the coffee experience with 
others. It does not cost any extra 
money, unlike the other modes. 

COFFEE RIDE is a mode that makes 
use of the AV’s mobility. While 
drinking coffee, you also get a chance 
to explore the city in a relaxing mode.

DRINK

POOL

PORTABLE
STEPS

PORTABLE
CANOPY

TOUCH
SCREEN

WIFI SENSOR PROJECTORROBOTIC
COFFEE MAKER

RIDESOLO

Opposite: Application interface when choosing 
programmatic strategy.

This page: Coffee on Wheels Interventions/
Functions Schematic Diagram
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portable stand

building interior back lane

building interior

sidewalk

building interiorsidewalk

sidewalk bus stop

vehicle lane

bus lane

touch screen

projection screen

LCD screen

LCD screen

LCD screen
LCD screen

LCD screenprojector

fast lane

park

park

leisure hub

casual zone

meeting zone

salone zone

bus route

stage

auditorium

robotic coffee maker

projector coffee/cocktail stand

portable stand

building interior back lane

building interior

sidewalk

building interiorsidewalk

sidewalk bus stop

vehicle lane

bus lane

touch screen

projection screen

LCD screen

LCD screen

LCD screen
LCD screen

LCD screenprojector

fast lane

park

park

leisure hub

casual zone

meeting zone

salone zone

bus route

stage

auditorium

robotic coffee maker

projector coffee/cocktail stand

Mode 1: SALON

This is a mode when Coffee on 
Wheels is parked in a back lane, or an 
empty space in a building, turning 
the negative space of the city into a 
semi-private SALON. 

A PLACE for MEETING: Coffee on 
Wheels could hold semi-private 

meeting among partners during 
the coffee time. The enclosed space 
provides a nice space for quiet 
discussion. 

A PLACE for PRIVATE EVENTS: Coffee 
on Wheels could also be hired to hold 
a private party, like a fundraising 

URBAN
INTERACTIONS

Mode 2: STREET

This mode explores the paradigm 
of a traditional STREET with a cafe 
by parking Coffee on Wheels on the 
sidewalk. 

A PLACE of ENCOUNTER between 
friends and strangers, as shown in 
a lively Parisian coffee, with people 

salon at night. 

The projector on the car could make 
use of any empty wall to create a 
party atmosphere. A back lane is thus 
appropriated as an extension of the 
salon zone. 

sitting next to each other facing the 
street. The portable steps of the car 
try to duplicate this spatial paradigm.

A PLACE to IGNITE: as shown 
in successful incubators like 
Y-Combinator, a long table is an ideal 
space to ignite creative ideas. Inside 

the car, a row of portable stands 
hanging on the roof also provide such 
a space, with a desirable balance 
between privacy and sharing. 

The car is divided into three zones: 
fast lane to get coffee, meeting zone 
inside, and casual zone on the steps.
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park

park

leisure hub

projection screen

LCD screen

LCD screen

LCD screen
LCD screen

LCD screenprojector

stage

auditorium

Mode 3: STEP

When Coffee on Wheels goes into 
a safer space like an urban park, it 
opens up all its STEPS, creating a 
leisure hub for people to gather, like 
the famous Spanish Steps in Rome. 

It is also an ideal place for startups 
to catch up with potential investors 
during coffee time. The touch screen 
on the portable stand makes it easy 
to share your project anytime.

Mode 4: STAGE

A STAGE is an ultimate version of 
publicity of Coffee on Wheels, made 
for events like a Startup Rally or 
Startup Open School in this future 
innovation hub of the city. 

Several cars work together, creating 
a STAGE with a projection screen, a 
projector, and an auditorium. The 
space may recall a classic Greek 
amphitheater.

URBAN
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TECHNOLOGY
DESCRIPTION

Above: Side/Front view of Coffee on Wheels

Below: Customizing the autonomous vehicle 
around a single, universal core platform

Variable Platform Architecture is 
an innovation that can allow for a 
diverse fleet of highly customized 
electric vehicles to be built around a 
single, universal core architecture. 

Different combinations of spaces 
can be generated by extension, 
connection within or among different 
variable platforms. This is not just a 
single car, it is something on which 
we could achieve different forms 
according to individual needs to 
enhance human interaction and 
activities.

It uses on-board charger, electric 
drive module, lithium-ion battery etc. 
to build the platform. If we want to 
enlarge the space on AV or to provide 
a long-lasting Coffee on wheels with 
Wifi and other electronic services, 
we could insert extra batteries in the 
variable platform architecture. 

A couple of the technical devices 
mentioned above, including the 
robotic coffee maker, portable 
canopy, portable steps, portable 
stand and other aspects will be 
powered by the on-board charger 
system.

The design of the basic dimensions 
of the Coffee on Wheels, as shown 
in the side/front view, is customized 
for human-scale interaction, while 
reserving possibilities of expansion 
for larger-scale public events. Also, it 
must adopt to basic regulations to be 
allowed onto the road. 

The sensors on the AV will not only 
decide the mode of urban interaction, 
but also collect data through service, 
which could be used as indicators 
for pinpointing public space and 
businesses during the development 
process which is happening right 
now. It will be highly useful for 
developers and business owners in 
Fishermans Bend.

This Coffee on Wheels could serve 
as an intermediary mobile coffee 
shop especially in areas where new 
development takes time to happen.  
For residents and employees, it’s 
a new and fast way to expand 
Melbourne’s lively coffee culture. 

Insert Battery

Automatic Lift

Side Platform

Connection of Platforms

This page: Location and data collection from 
Coffee on Wheels 
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COFFEE for INNOVATION 

The flexible modes of Coffee on Wheels aim to maximize its interaction with 
people and the city. 

Sensors on the car will decide the most appropriate mode with different de-
grees of publicity, according to specific urban context, such as traffic, crowds, 
open space, building facade, greenery, water, and etc.

By bringing mobile coffee culture to Fishermans Bend, the ultimate goal of 
Coffee on Wheels is to work as a system to create desirable public space and 
amenities, and to ignite creativity among startups, investors and other innova-
tors in the future innovation hub of Melbourne. 
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ZHEKUN XIONG

Zhekun Xiong is now a Master in City 
Planning candidate in Department of 
Urban Studies and Planning at MIT. 
He is interested in spatial analysis 
and visualization of social network 
data, and how big data indicates 
physical urban system. He has also 
been experimenting on data-led 
solution to promote civic engage-
ment and social responsibility in 
planning and design process. Zhekun 
received his Bachelor of Architecture 
and Master of Architecture degrees 
from Tsinghua University, where he 
conducted research on solutions to 
problems concerning population 
growth, environmental crisis etc. by 
urban and architectural design. He 
also has won plenty of architectural 
awards, including the 3rd Prize in UIA 
student competition and Honorable 
Mention in D3 Housing Tomorrow. 

Melbourne Living Blocks
by  Haijing Liu
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LIVING BLOCK
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DINING BLOCK

LIVING BLOCK

BATH BLOCK

BEDROOM BLOCK
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KITCHEN BLOCK

BEDROOM BLOCK

BATH BLOCK
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A high-rise hotel/service apartment with service core

Hotel suites/service apartments distributed across site  following users’ demand with a service warehouse

Melbourne is one of the fastest 
growing cities in the world. In the 
year 2050, the population will double 
its size. Much of the growth will likely 
be happening in Fishermans Bend, 
which is the biggest redevelopment 
zone in the world, aiming to be a first-
class innovation district that attracts 
talent and accelerates economic 
growth in Melbourne. With this 
population growth, accommodation 
also becomes a planning issue for 
the state of Victoria. User-led models 
could facilitate greater community 
collaboration and innovative 
approaches to deliver affordable and 
diverse housing choices. Rather than 
having a top-down zoning regulation 
to designate certain residential areas 
or hotel zones at the very beginning 
of the design stage, the use of mobile 

living pods may help provide crowd-
sourced information for the planning 
bureau and provide accommodation 
choices in the development stage of 
Fishermans Bend.

The idea of Mpod is to implement 
temporary accommodation options 
for young professionals working in 
Fishermans Bend or visitors coming 
to Fishermans Bend for business or 
tourism. They can rent the Mpods 
for as short as one day, or as long 
as six months. Unlike traditional 
apartments, rooms of apartments 
become different block units, which 
can be composed together according 
to users’ demand. The location of 
Mpod is also flexible. Beaches, parks 
and vacant lots around Fishermans 
Bend with different price tags, will be 
the habitat of choices for the users. 

Benefits of using Mpod in Fishermans 
Bend will come from two aspects. 
The first is to provide temporary 
accommodation options during the 
development stage as a transition 
for the decades-long development 
time frame for Fishermans Bend. 
The second is to provide crowd-
sourced data for future planning. The 
following paragraphs in this section 
will explain why these benefits 
are crucial to the development of 
Fishermans Bend.

As stated in their vision, one of the 
goals for Fishermans Bend taskforce 
is to provide diverse and affordable 
housing choices. However, real 
estate developers are concerned 
about the typology and the location 
of residence in this area, as it is 
currently flat with giant warehouses 

PROJECT
DESCRIPTION

and factories with no residential 
buildings. It is also doubtful if people 
are willing to move to Fishermans 
Bend in the future as it is the least 
desirable places in Melbourne right 
now. Studies of living behaviors of 
Melbourne people also contradicts 
the idea of building residential 
developments in Fishermans Bend. 
Currently, there are 91% of Melbourne 
people live in the suburban areas. 
Simply put, Melbourne residents may 
enjoy living in the suburbs and refuse 
to move into the city center.  This 
project provides temporary housing 
options for young professionals, 
who have jobs in Fishermans Bend 
and have the potential to live in 
Fishermans Bend. Data about their 
desired home size and place collected 
through this project will provide a 

basic understanding of the demand 
of housing market, as well as location 
choices.

Similarly, for hotel developers, 
they will also be hesitant to invest 
here since demand may be quite 
moderate at the beginning of the 
redevelopment stage. Even if they 
build one hotel in this area, since 
there are no hotels currently built 
on the site, the location of the 
construction could be hard to decide. 
As it is a huge site, building the hotel 
in just one spot will not provide 
enough accessibility to the rest of 
the site, so it will make sense if the 
hotel rooms can be distributed evenly 
across Fishermans Bend.

The project will provide a short-term 
accommodation choice for these 

travelers and young professionals 
as Fishermans going through the 
development stage.

People can use the living pod as a 
more affordable choice of living for 
a short period ranging from one day 
to six months. In this period, one will 
rent a pod specifically as theirs for a 
short period. This mode will give more 
flexibility and affordability for young 
professionals or entrepreneurs.

The other group of users will be 
travelers or party go-ers. They can 
rent these pods for a few days and 
pick a place to stay overnight. They 
can stay in a park for one night, 
and wake up on the beach another 
morning. The movable living pod 
will give them the mobility of their 
accommodation choices. 

Living Pods by water
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Basic blocks Possible configuration

3M

2M 2M

3M

3M
3M

3M3M 3M

3M

6M

4M

Kitchen Block

Bathroom Block

Dining Block

Bedroom Block

Playroom Block

Living Block

3 M 3 M3 M2.4 M 2.4 M

3 M

1 M
1 M

1 M

1 M

1 M

When you open the phone 
application, the first thing is to define 
your time frame for using this pod. 
Renting times range from one day to 
6 months. 

The second step is configuration. You 
can order your pods with settings 
that suit your need and affordability.  
You will be able to choose how many 
block units you need in the app.

The next step is to locate your place 
of living. You can choose from parks, 
beaches and underutilized parking 
lots or vacant lots. And also, when 
you have multiple pods, you could 
arrange their relative locations and 

PERSONAL 
INTERACTIONS

combination with your phone app.

For the sake of cost, block units will 
be stored in some distant warehouses 
with low land prices. The pod carriers, 
equipped with autonomous vehicle 
technologies, will carry these block 
units and deposit them at different 
places across the city. When users 
leave the pods during the day, they 
can also use the app to send the 
service units, such as bathroom or 
kitchen back to the warehouse for 
cleaning, since it will be a hassle 
for housekeepers traveling across 
Fishermans Bend to provide cleaning 
services.
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PERSONAL 
INTERACTIONS

START
DEFINE 
A TIME 
FRAME

CHOOSE 
BLOCK(S)

CONFIGURE YOUR 
POD(S)

PICK A DESTINATION
CHOOSE THE 

PARKING 
CONFIGURATION

ADD DEL MOVE

5 spaces available, $6/hr

1 spaces available, $40/hr

8 spaces available, $4/hr

2 spaces available, $30/hr

1 spaces available, $35/hr

4 spaces available, $10/hr

3 M
3 M

3 M
2.4 M

2.4 M

3 M

1 M1 M

1 M

1 M

1 M

Data will be analyzed and 
collected during the process of 
implementation. The most popular 
destination for Mpods will be 
aggregated to provide location 
choices for residential developers 
and hotel developers respectively. Of 
course, beaches and parks will be top 
choices, but additionally other vacant 
lots may give more information 
about neighborhood construction. 
Apartment configuration will also be 
another part of data collection. The 
system will collect data about the 
top-choice block units composition 
to decide the apartment types 
while designing the residential 
developments.
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CLUSTER OPTION 1
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BEDROOM BLOCKS

LIVING ROO

DINING ROOM BLOCKS

GYM BLOCKS

BATHROOM BLOCKS

SENDING UNITS TO THE DESTINATION

SENDING SERVICE UNITS TO 

WAREHOUSE FOR SANITIZINGTHE WAREHOUSE

THE VACANT LOT

The autonomous carriers with a 
platform to connect and carry the 
pod are equipped with technologies 
for autonomous vehicles, such as 
LIDAR and v2v technology.  The 
central machine will send signals to 
the carriers telling them which block 
units to fetch by the bar code.

When the carrier goes to the block 
unit, it will tunnel down the bottom 
of the block unit to the accurate 
relative location. And then it will lift 
its platform and attach it to the pod. 

After ensuring that everything is 
locked up, it will meet up with other 
autonomous carriers which are going 
to similar destinations. 

On the street, these carriers will be 
traveling at the same speed and 
form a fleet of pods to ensure the 
efficiency of traffic on the road. 

When they are approaching the site, 
they will dispatch and drive to the 
exact location their user designated 
and unload the pod. After unloading 
the block units, the carrier will drive 
away in queues just as they came 
from the warehouse.

In the morning, when the user leaves 
the pod, the user will send a signal to 
the central computer, which will send 
out the autonomous carriers to fetch 
back the bathroom units that need 
cleaning and send the bathroom back 
when it the sanitization is finished.

Module blocks have “plug-ins” 
in different directions allowing 
them to connect to each other in 
various ways and directions. These 
connections also serve as a passage 

or door between the modules when 
they are connected.  When traveling 
on the road, these connections 
are shut down, only when they 
connected, users could manipulate 
their opening and closing through 
apps or physical switch on-off. 

TECHNOLOGY
DESCRIPTION   M
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CLUSTER OPTIONS 2
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SENSEABLE CITY LAB, MIT

Art Crawler
by  Rebecca Hui

M7
HAIJING LIU

Haijing Liu is an MCP student in city 
design and development. She worked 
as an architectural and interior 
designer in Gensler Shanghai office 
before coming to MIT. At MIT, she is 
involved in several research projects 
mainly focusing on housing and new 
types of real estate market in China. 
She is interested in discovering how 
new technology and big data will 
transform the city’s infrastructure 
and urban lives. 
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“Companies follow Creatives, not 
vice versa. Creatives are drawn to 
inclusive and diverse spaces”

Let’s Redefine Innovation

Creative cities begin by attracting 
creative people. Too often people 
assume that setting up industry 
attracts creative people. As Richard 
Florida puts it, “Creative centers are 
not thriving for traditional economic 
reasons as access to resources or 
transportation. They are succeeding 
because creative people want to 
live there. The companies follow the 
people -- or, in many cases are started 
by them. Creative Centers provide 
the integrated ecosystem where all 
forms of creativity can take root and 
flourish” 1 .

The Art Crawler

Adopting the Victorian terrace house 
as a form factor, the Art Crawler 
is Fishermans Bend’s friendly 
neighborhood plotter. This project is 
an attempt to re-examine a new form 
of innovation through participatory 
art-making. The large warehouses 
throughout Fishermans Bend provide 
ample opportunity to become 
canvases. A crawler comes by, and 

An Innovation District

The State of Victoria is interested 
in redeveloping Fishermans Bend, a 
former dockland area into a vibrant 
employment precinct that provides 
up to 80,000 jobs a year, with a focus 
on high-skilled labor in design, 
technology, and manufacturing. As 
a sparse and under utilized space, 
Fishermans Bend provides exciting 
opportunities to start anew. Our 
prompts asked to revitalize this 
district into an innovation district, 
integrating autonomous vehicle 
systems to set a creative and 
technological DNA to Fishermans 
Bend.

Melbourne Flavors

Even though Fishermans Bend 
starts in a new state, there are many 
beautiful, poetic elements Melbourne 
offers, and it would be important to 
integrate local, micro innovations 
into a district that is distinctively full 
of Melbourne flavors. Melbourne’s 
suburbs - Brunswick, Fitzroy, and 
North Melbourne, have had a 
history of ethnic enclaves that have 
contributed to its famous food scene.

However, walking through the 
neighborhood one no longer finds 
the immigrant who inspired the food, 
but instead a more  high-end fusion 
version of the food.

Artists & Gentrification

Artists are at the heart of innovation, 
and bring life, expression, and 
character to a city. The history of 
graffiti has always been contested; it 
simultaneously gives life to a space, 
but can also be seen as defiance. 
Artists and creatives, while giving life 
to the city, have often been sidelined 
especially in the wake of rising real 
estate costs.   
 
The Victorian terrace houses dot 
the sky line of Melbourne’s suburbs. 
However, most of them are empty. 
Many which have been emptied out 
and have become highly speculative 
for real estate value.  

1. Florida, Richard L., and Richard L. Florida. The rise of the creative class: and how its transforming work, leisure, community and everyday life. New York, NY: Basic Books, 2002.

PROJECT 
DESCRIPTION

gives life to the canvas through a pre-
determined schedule, and through 
hackable, live operations.

An artist is placed inside the crawler, 
jetties by, and the canvas on the wall 
begins moving. The project is not 
designed merely to be artistic, but 
to also bring create a unifying social 
phenomena for the neighborhood.
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Arts & Recreation Food & Beverage Retail Trade Education & Training

Melbourne City

Creative Industries in Melbourne missing in Docklands

Fishermans Bend

Fishermans Bend as a space suffers 
from several undesirable qualities: 
an immense scale, choked off due 
to the river, train tracks, and a 
daunting highway. Simultaneously, 
Fishermans Bend is not only 
disconnected by these physical 
barriers, but is also choked off from 
the vibrant character and unique 
feeling of Melbourne city: One full 
of art and architecture spanning 
architectures across several 
periods. 

Opportunities

However, there exists some 
opportunities to be explored: Roads 
are at large widths with very low 
density. Fishermans Bend has a 
beautiful waterfront with much flora 
and fauna. GM Holden Site takes up 
1/3 of the site, large hangers and 
warehouses provide redevelopment 
opportunities. Westgate Park has 
plenty of greenery but not utilized as 
a social space. It also has high skills 
and technology center jobs 

Overwhelming Scale of Buildings

Wide Road Widths

Choked off from Melbourne CBD by Yarra River and Rails

Choked off by Highway

Homogenous Feeling

Manufacturing Business Services Wholesale Trade Construction

Port Melbourne

18% 16% 15% 10%

Top 4 Industries (Percentage of Total Industries in Block)

Arts & Recreation Food & Beverage Retail Trade Education & Training

Melbourne City

Creative Industries in Melbourne missing in Docklands

Arts & Recreation Food & Beverage Retail Trade Education & Training

Melbourne City

Creative Industries in Melbourne missing in Docklands

Arts & Recreation Food & Beverage Retail Trade Education & Training

Melbourne City

Creative Industries in Melbourne missing in Docklands

Top 4 Industries in Fishermans Bend

Manufacturing Business Services Wholesale Trade Construction

Port Melbourne

18% 16% 15% 10%

Top 4 Industries (Percentage of Total Industries in Block)

Manufacturing Business Services Wholesale Trade Construction

Port Melbourne

18% 16% 15% 10%

Top 4 Industries (Percentage of Total Industries in Block)

Manufacturing Business Services Wholesale Trade Construction

Port Melbourne

18% 16% 15% 10%

Top 4 Industries (Percentage of Total Industries in Block)

Manufacturing Business Services Wholesale Trade Construction

Port Melbourne

18% 16% 15% 10%

Top 4 Industries (Percentage of Total Industries in Block)

Industries not in Fishermans Bend

Manufacturing Business Services Wholesale Trade Construction

Port Melbourne

18% 16% 15% 10%

Top 4 Industries (Percentage of Total Industries in Block)

Manufacturing Business Services Wholesale Trade Construction

Port Melbourne

18% 16% 15% 10%

Top 4 Industries (Percentage of Total Industries in Block)

Manufacturing Business Services Wholesale Trade Construction

Port Melbourne

18% 16% 15% 10%

Top 4 Industries (Percentage of Total Industries in Block)

Manufacturing Business Services Wholesale Trade Construction

Port Melbourne

18% 16% 15% 10%

Top 4 Industries (Percentage of Total Industries in Block)

Manufacturing Business Services Wholesale Trade Construction

Port Melbourne

18% 16% 15% 10%

Top 4 Industries (Percentage of Total Industries in Block)

Left: The four most prevalent industries in 
Fishermans Bend.

Right: Four industries largely missing from 
Fishermans Bend. 
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CAN’T WAIT FOR THE WALL TO GET 
CRAWLED! #ArtCrawl

Bring beers #ArtCrawl

FOOD TRUCKS AT SANDRIDGE  #ArtCrawl

yarra river walkway: 3:00PM

Wirraway: 4:00PM

Sandridge: 6:00pm

ART CRAWLER

SWARM

“We hate that wall. It’s SO FUGLY! #ArtCrawl
“It makes me existential” #ArtCrawl

CHANGE UGLY WALL

PICTURE THIS

ART CRAWLER

ART CRAWLER

SEE YOUR ART? GO OURSIDE

CRAWLER NEARBY

HACK NOW

UPLOAD

draw

During the week, people follow 
along a hashtag for the week, for a 
place that they want to transform. 
Christmas? Diwali? Just in a random 
mood? Go Out and Vote Day? It can 
be a gallery, curated as a sequence 
of images that takes you through 
Fishermans Bend.  At the end of each 
week, artwork is voted upon and the 
crawl begins on Sunday. There are 
different themes every week depend-
ing on theme and occasion. People 
can vote for their favorite art and it 
would display on the screen.

Art Crawl Sundays allow people 
to follow along the Art Crawler 
and see it in action from place to 
place. Using a network system, 
other autonomous vehicles can 
also begin simultaneously paint.  
Network systems also allows 
other autonomous vehicles to 
Swarm (Autonomous food , beer, or 
coffee vehicles). Swarm allows the 
creation of temporal spaces

You can only control it if you are 
within 1 mile of the Art Crawler. 
When the crawler is 1 mile away, a 
notification pops up, “You can hack 
the crawler!”. This allows people to 
suggest changes from inside. But in 
order to see the art, one must exit, 
encouraging local neighborhood 
interactions. 

Employment Precinct

Lorimer

Montague

Docklands

CBD Core

Yarra River

Port Phillip Bay

PERSONAL 
INTERACTIONS

NEIGHBORHOOD AS GALLERY

ICE CREAM TRUCK 2.0

ART CRAWL SUNDAYS
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Employment Precinct

Lorimer

Sandridge

Docklands

CBD Core

Yarra River

Port Phillip Bay

URBAN 
INTERACTIONS

YARRA RIVER WATERFRONT

GENERAL MOTORS HOLDEN SITEWESTGATE PARK

Westgate Park is  one of the only 
public green spaces in Fishermans 
Bend. It is currently choked off by the 
highway and has a lot of potential to 
become a public space as weekend 
crowds gather there for recreation.

Yarra River Waterfront also presents 
a tremendous opportunity for a 
walkthrough with its shaded path, 
long bike path, and access to the 
water front. Allowing people to see 
the art from the Central Business 
District creates a sense of local 
identity. Fishermans Bend, from 
Melbourne proper, will become truly 
seen as a district for creativity.

The General Motors Holden Site is 
embedded deep within the heart 
of Fishermans Bend, and having 
the Art Crawler move there will 
reactivate a space that feels like a 
post apocalyptic zombie landscape. 
Warehouses also provide ample 
opportunity for artist residencies and 
breweries.
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HACKABLE “FUN HOUSE MIRROR”

On the crawler itself, there is a playful 
creative intent in which passerby can 
press fat buttons on aspects like color, 
on options such as: Stroke Type, Color, 
Intent. The experience is interactive, 
simple, and fun spectacle.

ART CRAWLER
ART CRAWLERART CRAWLER

LOCATIONAL MOVEMENT

Map the physical movement to the 
site, and to the physical area of the 
canvas. The platform is equipped with 
GPS and cameras. The plotter goes to 
the location and begins drawing on 
the wall, which takes about 3 hours 

ALIGN PLOTTER

Computer vision is used to detect the 
material of the surface and the area. 
There is then a QR code on the wall that 
creates visual alignment and enables the 
plotter to align with the wall.

RECONFIGURABLE PLATFORM

The wheels are a reconfigurable and 
multiaxis. The bottom panel can 
elongate and so can the rails in a 
telescopic form in order to conform to 
the size of the canvas.

VEHICLE

The vehicle is on a big battery panel 
to add stability with a low center 
of gravity.  It is a low range EV that 
recharges through charging stations 
throughout Fishermans Bend. 

PAINTING

Use camera to recognize where the 
painting starts and ends. Machine 
learning is also used to color correct 
and calibrate with shading.  A sonar is 
used to detect distances. 

THE PLOTTER

On a 2-axis CNC airbrush plotter with 
variable nozzle control that also gives 
variables on fine painting. There is a 
turn table where different types of 
paints can be selected from

DIFFUSION AND EFFUSION

A numatic pump controls for variable 
pressure. These two aspects play on 
distance and pressure to concentrate 
or diffuse strokes

TECHNOLOGY 
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INTERACTIVE DISPLAY, SINTEC SESSION

Using a polycarbonate screen, the 
display can be interacted with by 
passerby. Recording a sintec session 
through a Mac will record coordinates 
and orders of stroke, pressure of stroke, 
and also color. There can also be live 
performances, where strokes are 
recorded live and relayed to the plotter.

A MIND OF ITS OWN

The crawler also has a mind of its own. It charts 
its own course as pre-programmed from the 
artwork. 

Live Input Mode 

Real-Time Plotting
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LORIMER WATERFRONT
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GENERAL MOTORS HOLDEN SITE
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REBECCA HUI 

Rebecca has had a 7-year passion 
mapping invisible urban characters, 
having first followed cows in India 
in her mapping project titled “Life 
Through the Perspective of a Cow.” 
This project evolved into a three-year 
study on city-animal conflict that she 
undertook as a Fulbright Scholar and 
National Geographic Young Explorer. 
She also tracked dogs in Moscow 
that were riding the metro, and 
investigated China’s development 
influence in Africa. She is a MIT-TATA 
Fellow working as a consultant to the 
government of Maharashtra along-
side the World Bank on strategic 
planning and modeling of rural water 
supply systems.  She has founded 
and now runs her company Roots 
Studio (www.rootsstudio.co), which 
connects isolated artists to global 
markets through design licensing and 
digitization. 
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The Tindermobile
by  Alex Kobald

M8

SENSEable CITY LAB, MIT



PROJECT 
DESCRIPTION

Australia is the #1 Tinder 
user per capita in the 
world.

TINDER MOBILE

Australia in general, and Melbourne 
specifically, is characterized by 
an open social environment. 
Internationally Australians are known 
as outgoing and friendly people. The 

success of Tinder, the dating and 
social networking app, quantifies this 
perceived quality. Australia has been 
Tinder’s most engaged market since 

the app debuted. As of 2015, the app 
had 3.5 million users in the country, 
representing 15 percent of the total 
population. This level of engagement 
is the highest per-capita in the world 
resulting in Tinder using Australia 
as the testing bed for new versions 
of the app. Both Tinder Social and 

Tinder Premium opened and tested in 
Australia before international release. 

The success of this particular app 

demonstrates a social culture that 
embraces spontaneity, diversity and 
serendipity as drivers of a social 
environment. These qualities, as well 
as the primarily young demographic 
that is engaged with the app, are the 
exact qualities targeted by the State 
of Victoria as the population that will 
drive the “Precinct of Excellence” 
that will be the Fishermans Bend 
development.

In parallel with the changing social 
culture of Australia, the advance of 
Autonomous Vehicles has opened 
a new sphere of space for social 
interactions. The driver is no longer 
unique from the passengers in terms 
of social engagement and would 
no longer exist as a social inhibiter. 
The car has long struggled with this 

AVs offer a new kind of 
social space.

social arrangement. Limousines and 
taxi cabs serve as some examples 
as vehicles that have gone to great 
lengths to separate the driver 
physically from the passengers 
they carry. Modern options such as 
Ubers and hired town cars treat the 
social awkwardness as a temporary 
condition or attempt to place the 

driver on the same social plane as 
his or her passengers. Autonomous 
Vehicles offer a new public sphere 
that places all the occupants on the 
same social plane; a condition that is 

crucial for the conversations that will 
cultivate a creative environment.

Tindermobile seeks to merge the 
social culture of Australia with the 
emerging technologies of AV. The 
ambition is to match people in a 
temporary and neutral place that 

can lead to the sharing of ideas 
and concepts that will define a 
creative social environment for the 
district. The matters of concern of 
the project are the creation of a 

configurable interior space that can 
accommodate a range of person to 
person interactions and levels of 
intimacy , the creation of an app that 
will embody the serendipity and 
spontaneity of the Tinder experience 
and the creation of a platform that 
can adapt to degrees of personal and 
urban engagement.

Sign in to 
Facebook

Tinder Swipe Right
(like)

Match

Invite 1-3 
Friends

Chat

Moment

No Chat

Agree to meet

Match Chat Agree to meet

No Meet Up

No Date

Swipe Up
(super like)

Swipe Left
(nope)

Tinder Social 
(cards of groups 

of 1-4)

First Use

Open App

Swipe Right
(like)

Swipe Up
(super like)

Swipe Left
(nope)
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Percentage of single Australians using Tinder (Roy 
Morgan Research, 2017)

Tinder app flow chart



TRADITIONS OF SOCIAL VEHICLES

01. MAKE OUT POINT

The car has long been a symbol of 

independence  and sexuality in the 

world of dating. Whether it is the 

stereo typical scene of ‘make-out’ 

point or the cliche of the tunnel of 

love,  the car was embodied privacy 

and autonomy for the individual. In 

the context of a repressed sexual 

culture of the 1950’s the car was used 

a place to subvert sexual properness.

02. PICNIC
In the 1950s the picnic emerged as a 
romantic and family activity centered 
around the car. The traditional picnic 
basket grew in size in relation to the 
increased range provided by driving. 
Picnics were an opportunity to 
escape to the countryside.

03. DRIVE IN DINER

Meals were served on trays that 

hung off the windows of the car. 

Orders were placed at the window 

and brought out by “rockettes” and 

“car-hops” which became highly 

sexualized figures.

04. TAILGATING
From the 1950s to present day 
the car has served as a platform 
for tailgating, a defining element 
of college athletics in the United 
States. This use utilizes the parking 
lot of stadiums as a social platform 
to engage with the rest of the fans 
before and after the game.

05. PARTY BUS
These vehicles are pre outfitted for 
party’s with a bar, lounge seating, 
stripper poles, washrooms, etc... They 
are typically built on the form of a 
tour bus. They provide a platform for 

THE SEXUAL CAR

The automobile has a long standing 
sexualized character. As the car 
become the symbol for independence 
among the (predominantly) American 
youth of the 1950s on, the car also 
become a place of sexual subversion. 
Cliches that still penetrate our 
vernacular including, “make-out 
point”, “booze cruise”, “backseat 
loving” all have sexual connotations. 
Drive-in diners became known for 
their highly sexualized servers while 
the drive-in theater capitalized on the 
privacy of the individual automobiles 
to show x-rated films that could not 
be shown in mainstream theaters. 

These uses with sexualized 
connotations physically transformed 
the car. The 50’s and 60’s saw the 
front seat as a bench, allowing the 
passenger (usually female) to vary the 
distance between her and her partner 
representing physically the intimacy 
of their relationship at the moment. 
The coupe emerged as the car for two, 
allowing no other occupant then the 
passenger and driver. The backseat 
was developed as a wide unbroken 
cushion, essentially a small twin 
mattress, leading to the saying “if the 
car’s a rockin’, don’t come knockin’”. 
The car is historically a sexual object

HISTORY OF 
CAR USE

a subversive, public and traveling 
sexuality and are often used for 
bachelor/bachelorette parties and 
private events.

06. COMMUTER BUSES
Emerging in Silicon Valley is the use 
of commuter buses. These vehicles 
bring cash rich tech workers from 
San Francisco to Pao Alto. The buses 
are sponsored by the tech companies 
and provide coffee, TV’s and wifi for 
the commuters. They also provide 
a social space and arrangement for 
workers on their way to work.

These have been highly controversial 
as they make use of city bus stops 
and lanes and are related to the 
housing crisis in San Francisco.

07. DRIVE IN THEATER
Movies were projected on a large 
screen and piped to a local radio 
transmission. As property values 
went up the fact that the theater 
could only show movies at night 
made them unable to compete. As a 
last gasp, drive in theaters capitalized 
on the privacy of the car to show 
x-rated movies as showtimes. 
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PERSONAL 
INTERACTIONS

TINDERMOBILE  APP FLOWCHART

The Tinder app follows a streamlined 
linear flow where the largest 
branches occur at the user 
interaction (swipe right/left/up). 
Every decision that is made in the app 
demands this physical interaction, 
explaining the success of Tinder in 
associating these interactions with 

positive or negative connotation in 
our larger vocabulary.

 Two paths are set up, one for the 
individual under Tinder and the other 
under Tinder Social. The individual 
user is presented with individual 
cards that the user can approve of 
(swipe right), disapprove (swipe left) 
or highly approve (swipe up). Tinder 
social does the same however it 
presents you with groups of up to 4 

and upon swiping right, asks you to 
invite a friend to be part of the group 
date. If you as an individual hits it off 
with one of the group you can swipe 
right on that individual member and 
enter the single user scenario again.

The app is cyclical. It seeks to keep 
the user inside the digital interface 
(searching, matching and messaging) 
until the actual physical encounter.

Tindermobile offers a way to increase 

the time spent on site metrics of the 
app by extending the app into the 
physical interaction between the 
users (aka the date). The car again 
capitalizes on user interactions 
to make decisions and serves a 
curatorial role. After two matches 
agree to meet the car begins to 
populate a list of cards of different 
date activities. Each user swipes 
through the cards and when the 
two users independently agree on 

a date the car is dispatched. The 
second level of user interaction is 
in the configuration of the car. The 
car offers a customizable interior 
that transitions from two separate 
couches, to a single couch and 
ultimately to a small bed in relation 
to the level of comfort the users have 
with one another.

The lack of a driver ensures that 
the two users of theTindermobile 

are kept at the same level of 
engagement physically, and as such 
the car curates to ensure that both 
participants are equally involved in 
the decisions that shape the date.

Personal Interactions

TINDERMOBILE  APP FLOWCHART

The Tinder app follows a streamlined 
linear flow where the largest 
branches occur at the user 
interaction (swipe right/left/up). 
Every decision that is made in the app 
demands this physical interaction, 
explaining the success of Tinder in 
associating these interactions with 

positive or negative connotation in 
our larger vocabulary.

 Two paths are set up, one for the 
individual under Tinder and the other 
under Tinder Social. The individual 
user is presented with invididual 
cards that the user can approve of 
(swipe right), disapprove (swipe left) 
or highly approve (swipe up). Tinder 
social does the same however it 
presents you with groups of up to 4 

and upon swiping right, asks you to 
invite a friend to be part of the group 
date. If you as an individual hits it off 
with one of the group you can swipe 
right on that individual member and 
enter the single user scenario again.

The app is cyclical. It seeks to keep 
the user inside the digital interface 
(searching, matching and messaging) 
until the actual physical encounter.

Tindermobile offers a way to increase 
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the time spent on site metrics of the 
app by extending the app into the 
physical interaction between the 
users (aka the date). The car again 
capitalizes on user interactions 
to make decisions and serves a 
curatorial role. After two matches 
agree to meet the car begins to 
populate a list of cards of different 
date activites. Each user swipes 
through the cards and when the 
two users independantly agree on 

a date the car is dispatched. The 
second level of user interaction is 
in the configuration of the car. The 
car offers a customizable interior 
that transitions from two seperate 
couches, to a single couch and 
ultimately to a small bed in relation 
to the level of comfor the users have 
with one another.

The lack of a driver ensures that 
the two users of the tindermobile 

are kept at the same level of 
engagement physically, and as such 
the car curates to ensure that both 
participants are equally involved in 
the decisions that shape the date.
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Tinder app flowchart with Tindermobile 
expansion
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By removing the driver and by 
automating the car, the AV becomes 
a movable and transformable 
architecture. The vehicle extends the 
Tinder app into the physical domain 
and is able to engage and define 
social spaces in the light commercial 
landscape of the Fishermans Bend. 
These pop up urban environments 
create temporal physical spaces 
for spontaneous meetings 
and relationships to form. The 
Tindermobile offers a seamless 

means to engage and depart from 
these social scenes to more intimate, 
remote settings if necessary. The 
car in this world is a curator for 
social interactions, both social and 
intimate. The removal of the driver 
from the car is integral to this new 
role as it allows the users, in both 
social and intimate settings, to be 
on the same social level, removing 
inhibitions that emerge when an 
unknown third party is required 
for the vehicle’s operation. The car 

also offers a travelling social space 
that, given its multimedia suite of 
technology could be utilized for 
informal meetings between the 
young professionals targeted for 
Fishermans Bend. 

Tindermobile is a flexible social 
incubator, lending itself to social, 
professional and intimate encounters 
that embody spontaneity and 
serendipity, the same qualities that 
have defined Tinder’s remarkable 
success in the country.
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THE AV LANEWAY

Tindermobile offers multiple ways to 
engage or subvert the social norm. 
Leveraging the drive-in theater 
typology from the 1950s and 1960s, 
Tindermobile offers the drive-up 
theater. In the most conventional 
mode this interaction allows users on 
a date to project a film on the side of 
a building in the post-industrial fabric 
of Fishermans Bend. This interaction 
has levels of social engagement. 
Depending on the comfort of the 
people on the date they could choose 
to project in a public place, alerting 
the public to a private activity that 
they can partially participate in. 
Another option, depending on the 
comfort of the couple and the nature 
of the film chosen, is that the couple 
seeks a secluded abandoned area to 
watch the movie in or watches the 
film inside the comfort of the AV.

In the Tindersocial stream the drive-
up theater becomes an aggregation 
of vehicles projecting on the surfaces 
of the buildings. These vehicles 
can either be each focused on their 
own individual films or they can be 
oriented to watch a single projection 
with each vehicle acting as a private 
couch/alcove. This presents an urban 
condition that is reminiscent of the 
Melbourne laneways with variable 
projection in a narrow space defining 
a part of the city as being different. 
While the laneway as an architectural 
space is shaped by static elements; 
such as the width of the street, the 
types of shops set up in the space, 
colors and signs deployed on the 

URBAN 
INTERACTIONS

sides of the buildings, etc; the 
Tindermobile offers a way to make 
these elements variable. Dynamic 
projection, movement of the vehicle 
and the orientation of the door of the 

vehicle creates a constantly changing 
environment that can activate the 
alleys that proliferate the Fishermans 
Bend.
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Light Commercial site in Fishermans Bend north 
of Holden site. (Google Maps)

Street view of light commercial site in Fishermans 
Bend (Google Maps)

THEATER LANE

The Melbourne laneway is 
constructed with several factors. The 
width of the laneway, the variety of 
shops that populate the space, the 
advertising that they contain and the 
crowds of people all effect the quality 
of the space.

The AV platform allows some of the 
characteristics to be dynamic. The 
cars, combined with the variable 
projector focus allows the width 
of the laneway to be changed 
to accommodate the number of 
people there. The cars open and 
closed configurations allow them to 
become urban couches, equipped 
with sound systems and seating for 
up to 6 people. Finally the projectors 
allow the  vehicles to advertise their 
presence and activate the light 
industrial/commercial facades of 
Fishermans Bend.

Tindermobile laneway variables



AV DRIVE UP THEATER

The modern autonomous vehicle 
offers a platform that can adapt to 
the fabric of the city. One interaction 
with the city can be in the form of a 
drive-up theater. In a riff of the drive 
in theater from the 1950s and 1960s. 
While in its original form the theater 
was a static piece of infrastructure 
that served the car, the AV platform 
offers the potential to subvert hard 
infrastructure and instead project 
films on the sides of neighboring 
buildings. The large abandoned 
commercial buildings of Fishermans 
Bend offer many secluded places 
to engage in a private theater 
experience and subvert the more 
traditional theater as a place for 
social and physical interactions.

The platform of the Tindermobile 
allows for a range of urban 
engagements. Watching a private film 
from the inside of the car within the 
public sphere is reminiscent of the 
atmosphere of the old American drive 
in theater, where part of the appeal of 
the environment was the balance of 
privacy and exposure.  Projecting the 
films on the blank facades of the light 
commercial facades allows the space 
around the car to be engaged by a 
larger social group. This method of 
spontaneous gathering is a physical 
representation of the spontaneity 
that an app like Tinder permits. 

The space that the Tindermobile 
occupies is dynamically engaged by 
the projections and sounds allowing 
for urban scale film festivals, block 
parties or smaller group activities.

URBAN 
INTERACTIONS

Opposite: a historical image of the Solano Drive-In 
by Thomas Hawk, via Flickr/Creative Commons.

Left: different configurations of an AV drive up 
theatre in a laneway.

Within this urban setting the 
Tindermobile becomes a type of 
urban couch. A platform that on one 
hand is public, projecting the film 
and providing sound for the film, but 
is on the other hand private, both as a 
physical niche and in its potential to 
close and even drive away.
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TECHNOLOGY 
DESCRIPTION

Electrochromatic switchable 
glass

Media Center

Neodymium micro driver
(x8)

8” Subwoofer

15” Touchscreen display
(linked to app)

Laser projector with 
animorphic lens

TECHNOLOGY SUITE

The technology suite of the 
Tindermobile is built as a smart 
multimedia center with data 
connectivity. The multi media suite 
includes an 8.1 surround sound 
system with 8 neodymium speakers  
and an 8 inch subwoofer. This system 
combines quality sound and low 
power draw in a small form factor 
allowing it to fit in the interior of 
the Tindermobile. The projection 
system is a laser projector with an 
anamorphic lens. This allows a single 
projector to produce high quality 
images on both near surfaces and far 
surfaces and allows the projector to 
focus on curved surfaces, such as the 
curved glass door of the car. The final 
piece of technology is the switchable 
glass, allowing both an opaque and 
transparent configuration. This 
technology produces a variable 
exposure to the city and allows a 
surface that can alternatively be 
left clear to see the city through or 
opaque to be projected on (in the 
form of the door). 

The effect of these technologies is 
a pod that has a variable exposure 
to the city. In its most open form, 
with the glass set to clear, the door 
open and the projector mapped 
onto the façade of a building, the 
Tindermobile becomes a type of 
urban couch/niche. In its most private 
configuration the car becomes more 
of a private couch. The projection on 
the curved glass combined with the 
surround sound offers an immersive 
experience for watching a film while 
the projection of the image on the 
glass offers a dynamic, blurry clue 
to the city of an activity happening 
inside the car. While the car is not in 
use this projection system also opens 
the possibility of using the car as a 
mobile billboard in the city.
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CONFIGURATION

The physical interactions that Tinder 
pioneered are reappropriated in the 
context of the car. Entry to the car 
is a choice, as such the glass door 
presents the user with a choice to 
swipe right in order to enter the car.

The interior of Tindermobile offers a 
modular re-configurable system that 
adapts to the level of comfort of the 

occupants. The base configuration 
is two seperate couches. The two 
couches can be connected along 
the back of the car and then can 
be folded out into a twin bed with 
adjustable upper halves that can be 
set to an angle. The twin bed can also 
be sat in facing the door, allowing 
for the couch to serve as a sort of 
miniature theater seat when the 

TECHNOLOGY 
DESCRIPTION

projector is used on a neighboring 
facade on on the back of the glass 
door.
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Tindermobile (bed configuration)

Tindermobile (couch configuration)

Tindermobile (chair configuration)
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