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Executive Summary

With the abundant development of smart technology, more unimaginable ways of 
living have become the reality. Much of this technology is concentrated in privatized 
platforms due to the technology’s high development cost: Amazon’s drone delivery, 
Google Fiber Network, Tesla’s automated driving solution and many others. A clear 
gap exists however, between the conventional work of the municipality’s planners 
and the creators of smart technology. This report aims to bridge those discrepancies 
through implementation concepts of various cutting edge smart technologies within 
the urban setting. 

In smart cities, planners are capable of coordinating innovators and developers to 
improve the urban lifestyle. This partnership between municipal planners, developers 
and technology firms is necessary in smart city planning. This report is the manifesta-
tion of that partnership. From the Manhattan urban planner’s point of view, we have 
prepared three pre-existing or soon to be realized smart technologies and adopted 
them to the 501 West 17th Street site. All of these ideas have a ripple effect to the 
greater Chelsea area as the site is connected via the public transit, pedestrian street 
and bike lanes.

It will also look at various researched best practices including technology to engage 
citizens, delivery city services, enhance urban systems. Lastly it will provide descrip-
tions of the proposed improvements that will satisfy the above criteria. As a solution, 
our concept includes three overarching strategies that will be broken down into more 
complex technological systems that can be used at both an architectural and urban 
scale. These includes retail, agricultural, and public space.
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Site Background Research and ideation smart solutions based on the stakeholder’s 
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Assisted in ideating and contextualizing smart solutions in the built environment and 
public space with a human centric design approach, and contributed towards 3d visu-
alizations and structuring of the report.

Provided a technological perspective to the ideas explored with focus on the feasibili-
ty as well as potential in the future for scalability.
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BACKGROUND

This report will provide an analysis and comprehensive understanding of the 
project site both at its immediate scale (site at 501 West 17th Street) as well as 
the greater regional area of Manhattan itself. Primary areas of focus include: ma-
jor circulation paths and potential linkages that may be created, assessment of 
existing amenities and proximity to nearest locations, as well as general zoning 
and demographic overview. 

The map below illustrates major paths of circulation for pedestrians, transit 
commuters, and cyclists. Additionally, locations for bus stops along routes and 
locations for bicycle rentals have been included in order to assess multi-modal 
opportunities. 

The selected site is surrounded by three transit routes and includes within its 
immediate boundary multiple bus stops. Also, at its north west corner, there is a 
location for bicycle rentals through CityBike and bisecting the south east side of 
the site is an elevated pedestrian path known as the High Line. 

Lastly, along the harbor west of the site, a two lane bike path runs parallel to the 
street and is not easily accessible from the site. 

QUICK FACTS

Immediate Area

Address:  501 WEST 17   
  STREET 10011

Borough: MANHATTAN

Lot Area:  76425 SF

Lot Frontage:  380’

Lot Depth:  184’

Land Use:  Parking    
  Facilities

Zoning:  C6-4

Special   
Purpose Special West 
District:  Chelsea District

Zoning Map:  8b

Department of City Planning, Zoning Database 
(updated monthly) Accessed 3/1/2017.

Greater Area

Manhattan Borough with a 
secondary focus of the West 
Chelsea District.

Total 
Population: 1,629,507

Average
Household
Income:  $130,602

Management, business, and 
financial operations occupations
220,643         25.5%                       
 
Professional and related occu-
pations
289,370         33.4%
 
Sales and related occupations
102,258         11.8%

Department of City Planning, Zoning Database 

(updated monthly) Accessed 3/1/2017.

major bike path

bus route

major pedestrian path

rental bike location

bus stop location

Major Paths &  Accessory Nodes
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SMART RETAIL

One aspect of Smart Retail is the more 
convenient purchasing experience through 
the automated cashier service. This creates a 
simpler and linear purchasing experience for 
the customers, meaning that the customer’s 
journey in the store will become much more 
simplified and shorter in time. 

If the building developer and the store owner 
can discuss the store location and layout, the 
smart retail could more easily accommodate 
the surrounding pedestrian traffic. With the 
help of an urban planner, adequate usage 
of these smart retails can solve urban issues 
by drawing attraction and redirecting foot 
traffic.

In Store Circulation Complexity
To fit in as much as goods in the store, the 
store layout becomes more complicated. 
Also, the cashier makes customers to make 
an additional stop. This makes the in-store 
moving pattern convoluted. When the shelf 
layout is simplified and the purchase pro-
cedure is cut down to the minimum, the 
moving pattern becomes more linear.

Convoluted Circulation Diagram Linear Circulation Diagram
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ANALYSIS OF GREATER 
AREA

We have identified at a larger 
scale the opportunity for closed 
loop circulation network. The 
blue line represents the existing 
High line and the green line 
represents the Hudson River 
Greenway that includes a two 
way bike lane and pedestrian 
path.

The proposed site, highlighted 
in red, is one site that nearly 
reaches both pathways men-
tioned above. 

From this, we can hope to create 
a physical connection linking the 
two pathways together.

In addition to this, the graphic 
also illustrates exiting amenities 
within this scope. These include:

Retail

Restaurant 

Grocery

Transit

Recreation

Amenities within walking 
distance from the site are shown 
within this radius of a quarter 
mile.



SMART RETAIL CASE STUDY

One of the incentives to develop 
smart technology is to enhance pro-
ductivity of businesses. One of these 
efforts is the smart retail technology. 
Smart retail allows both end of the 
business spectrum to benefit: the 
business manager and the customer. 

The sensor technology in the shelves 
detect all information of the exist-
ing inventory, automating inventory 
management. This truly revolution-
izes how businesses are managed. 
However, what are the benefits that 
customers can gain from this high 
tech stores? Amazon Inc. introduces 
an idea of eliminating the conven-
tional payment procedure. We define 
smart retail as stores with an auto-
mated payment system. With the 
proprietary application launched on 
the individual smartphone, the visitor 
can pick up a product and leave the 
store without having to wait in line 
for a cashier.  Amazon Go is a store 
where there are no lines, no check-
out, just grab the items you want and 

then walk out. All it requires is the 
phone app to register yourself while 
entering. Everything else is taken care 
of by the impressive infrastructure.  

Currently the one and only store is 
under beta testing in Seattle and 
only Amazon employees are able 
to use its facilities. Even though the 
technology behind the store is not 
known there are some things that 
can be inferred by the patent ap-
plication as well as the functionality 
shown. The store itself requires the 
use of smartphone application to 
enter and can be used as one of the 
means to track the people inside. 
Tracking goods is done through a 
combination of methods. Cameras 
that cover all locations and shelves 
track and identify who is picking up 
what. Load or IR sensors (motion 
detection) on the shelves themselves 
enable the infrastructure to know if 
an object has been picked, or has 
been returned. There is a possibility 
that the products themselves have 
very cheap RFID tags that enable this 
mechanism.

SMART RETAIL MECHANISM

This graphic shows the different tech-
nologies and how they interact with 
each other to get a successful smart 
retail store working. Every person 
entering will have to sign in using 
a unique application which will be 
linked to their account and payment 
methods. This will allow us to build 
profiles on customers and provide 
better service by applying deep 
learning algorithms on purchasing 
patterns and spending habits. 

The computationally difficult part of 
running such a store is in the differ-
entiating the user and product. This 
requires a mélange of sensors and 
technologies to run smoothly as well 
a large infrastructure to be set up. 

Case in point being when two indi-
viduals are looking at the same line 
of products, we need to track who 
has picked up what, this can’t be 
done by just RFID as it doesn’t have 
the resolution. A camera via feature 
tracking could tell us exactly which 
hand picked up a product at a given 
time and what that product is, the 
shelf load or IR sensors will let us 
know if the camera is unable to de-
tect the product. The sensors on the 
shelf will allow us to know whether a 
user puts back a product after chang-
ing their mind. There was a recent 
study that showed the ability to map 
rooms using echolocation and micro-
phones[1]. Recognizing and pairing 
specific sounds with specific users 
will allow for greater confidence in 
the ability to track customers.
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CONTEXTUALIZING 
SMART RETAIL

The smart retail will be on the High 
Line Level being connected with a 
dock that connects the High Line 
and the building. Two openings on 
both sides of the building will allow 
separate Access and Exit points. The 
entrance to the atrium of the building 
will connect to the corridor which is 
surrounded by the building’s retail 
floor. This Corridor will link to the 
ramp that continues over the Hudson 
River Greenway. This way, the smart 

retail stores with a linear layout will 
guide the visitors to fluidly purchase 
their items and head toward the Hud-
son river.

The High Line and the Hudson River 
Greenway both serves as the land-
mark walkways of Manhattan.
Despite each structure’s distinct 
attractiveness, the two lines have no 
direct connections. 

To access the Greenway from the High 
Line, pedestrians have to get off the 
High Line and cross the 11th Avenue. 
Making an access point and thus 
creating a networked urban walkway 
will encourage the workers, residenc-
es, and tourists in the West Chelsea 
to enjoy the Manhattan’s greatest 
natural attraction: the Hudson river 
alongside the parks and Greenway.

SITE SPECIFIC LAYOUT

The smart retail with a linear format has been applied to the 
building. This way, the purchasing experience naturally directs 
the customers toward the Hudson river. 

Pedestrian who returns to the High Line will also easily find their 
way out.

As can be seen, customers do not stop at a cashier to make pay-
ments. This enhances the circulation rate within the retail area. 
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AGRICULTURE CENTER

The future of food security is an ever growing topic in the 
language of sustainable discourse. How will the future 
farmers of the world sustain a growing population and 
provide the nourishment necessary for survival? This 
question has been answered in a variety of ways but before 
you can reach a solution, you must first understand the 
problem. 

The Food and Agriculture Organization of the United 
Nations (FAO) raises many concerns involving the future 
of farming. By the year 2050, FAO has illustrated that the 
world population is expected to reach more than 9 billion 
people and the farmers of today will not be able to keep 
up. With existing agricultural issues--diminished natural 
resources, compromised ecosystems, biodiversity loss, and 
climate change--the world’s population will be experienc-
ing a crisis.[1] 

To make matters worse, interest in farming as a future 
career path has been on the decline. The USDA Census of 
Agriculture has stated that the number of new farmers has 
declined, current farmers are getting older, and fewer peo-
ple are using farming as a primary source of income.

[1] - Food and Agriculture Organization of the United Nations. (22/09/2015). FAO 
and Post 2015. Accessed 2/26/2017. Retrieved from: http://www.fao.org/resources/
info-graphics/infographics-details/en/c/266124/

[1] - Food and Agriculture Organization of the United Nations. (22/09/2015). FAO and Post 2015. Accessed 2/26/2017. Retrieved from: http://www.fao.org/resources/
infographics/infographics-details/en/c/266124/

FAO’s post-2015 
Development Themes

Food security and the right to food

Nutrition

Poverty eradication

Social protection

Resilience

Ecosystems, biodiversity, genetic 
resources

Climate change

Sustainable agriculture

Energy

Water

Forests and mountains

Fisheries, aquaculture, oceans, seas

Land and soils

Tenure rights

Their Solutions?
FAO plans to focus it agenda working on 14 different themes. Items included that are of specific interest include: 1) 
Food security and the right to food, 2) Nutrition, 3) Ecosystems, biodiversity, genetic resources, 4) Climate change, 
5) Sustainable agriculture, 6) Water, and 7) Land and soils. FAO recognizes that food is a basic human right but many 
suffer from food scarcity and malnutrition or even micronutrient deficiencies. Many are over weight and are classi-
fied as obese. Rice, wheat, maize, and potato make up 60% of the world’s dietary energy although there are 30,000 
types of edible plants. Climate change, the sustainability of agricultural practices and the increase of those living in 
water-stressed countries continue to be of concern and much of the planet’s land is degraded. FAO intends to achieve 
food security and sustainability through their “ABC” plan. This includes nourishment improvements for active lifestyles, 
sustainably using natural resources and maintaining biodiversity, and increasing critical rural developments.[1] What 
this lacks, however, is the large opportunities available within urban centers for much needed agricultural develop-
ment. 
[1] - Food and Agriculture Organization of the United Nations. (22/09/2015). FAO and Post 2015. Accessed 2/26/2017. Retrieved from: http://www.fao.org/resources/
infographics/infographics-details/en/c/266124/

D

Developing urban 
agricultural resource 

centers for food production.

[1] - Food and Agriculture Organization of the United Nations. (22/09/2015). FAO and Post 2015. Accessed 
2/26/2017. Retrieved from: http://www.fao.org/resources/infographics/infographics-details/en/c/266124/
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The technology and infrastructure 
required for vertical urban farming 
is yet to be explored fully and there 
are current greenhouse infrastructure 
providers who have scaled. Open Ag-
riculture Initiative by MIT Media Labs 
addresses the issue presented and 
raises awareness amongst schools 
and small communities. 

They use controlled-environment 
agriculture technology platforms 
with robotic systems that control and 
monitor climate, energy and plant 
growth inside special chambers. 
There are three types of platforms 
that are being explored, the first is 
called the “Personal Food Computer” 
which is tabletop-sized and meant 
for hobbyists and to raise awareness. 
The second is “Food Server” which 
is the size of a shipping container 
meant for researchers , cafeterias, 
and restaurants, and finally they 

have the “Food Data center” which is 
meant  to be warehouse sized capa-
ble of industrial production[3].

This field is still in its early stages and 
has not finalized a design for Food 
Servers or Food Data centers, making 
it very hard to predict the difficul-
ty or costs associated with such an 
endeavor. The sensors for looking 
into soil quality, water retention and 
climate control are fairly established 
or are in the process of being de-
veloped. There are labs that have 
researched on chip sensors for mea-
suring the pH of water and chemicals 
in soil. These labs in conjunction, 
developed carbon dioxide and 
oxygen sensors. All of these sensors 
give us enough feedback to form a 
controlled environment for grow-
ing. The problem behind controlling 
water flow and nutrient adding is 
already complicated. Scaling it will 

make it even more complicated. 
Also, the economies of scale princi-
ple hasn’t hit most of the necessary 
components. The blueprints given by 
MIT Media Labs are meant to be im-
proved upon and adapted for every 
situation.
 
Open Agriculture Initiative are propo-
nents of various climate recipes and 
building a phoneme library. Different 
recipes can lead to different pheno-
type expressions in closely related or 
identical plants. This open library will 
be key for urban centers globally to 
produce various different crops and 
also set up new initiatives.

[2] - Despommier, D. (2010). The vertical farm: 
controlled environment agriculture carried out in 
tall buildings would create greater food safety and 
security for large urban populations. Journal für 
Verbraucherschutz und Lebensmittelsicherheit, 6(2), 
233-236. doi:10.1007/s00003-010-0654-3

[3] - Food Computers. (n.d.). Retrieved February 28, 
2017, from http://openag.media.mit.edu/hardware/

VERTICAL FARMING 

With the growing population 
of the world there is a great-
er stress on the agriculture 
industry to provide enough 
food. There is also the fact 
that farming is ecologically 
very damaging as massive 
amounts of forests have to 
be cut to make space and 
also uses the most amount of 
freshwater[2].  

Urban vertical farming also 
cuts down on costs as the 
produce grown doesn’t have 
to be shipped and stored. It 
can easily be sold locally. 

Also, they don’t contain 
pesticides and use approxi-
mately 70% less water than 
outdoor farming[2].  You can 
go through more cycles in a 
given year than you would 
with outdoor farming.

Shimizu, M. (2017). POLY Inspiring wonder through nature and technology. PolyBot Diagram. [Photograph] Accessed 3/1/2017. Retrieved from: http://mariashimizu.com/
portfolio/poly/
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MICRO TRANSPORT HUB

We define Micro transport hub as the 
center of the transportation in the 
block level. The site at 501 West 17th 
Street receives pedestrian traffic from 
the local residents, visitors to the 
high line and the Hudson River Gre-
enway. Accommodating to this de-
mographic’s transportation demand 
in the specific area is what micro 
transportation hub can excel at.

These micro level transportation 
will often link to the macro or long 
distance traveling point in the urban 
environment. Using the bus or bicycle 
to conveniently reach a subway sta-
tion is an example. Giving this array 
of options to travel either short dis-
tance or long distance is what urban 
transportation should aim for. Thus, 
this should start from a well designed 
micro transportation hub.

Moreover, New York City is one of the 
most difficult places in the US to own 
and drive a car. Manhattan in particu-
lar, is under zoning laws that deregu-
late the parking space requirements. 

The site at 501 West 17th Street is 
under the building code C6-4 which 
has the least parking space require-
ments in its category. It is more likely 
that the site’s developer will minimize 
parking area to maximize the utility 
of space. Thus, Its future residenc-
es will depend more on alternative 
transportation mode over cars.  

As the metro is out of walking 
distance from the site, the bus and 
bicycle are the only direct non-vehic-
ular transportation mode easily ac-
cessible to the residences. Compared 
to driving, riding the bus or bicycle 
has distinct perceived disadvantages 
that discourage people from using 
them regularly. Obstacles of using 
the micro transportation modes are 
as following.

Bicycle: difficulty of storage, risk of 
theft, weather, accessibility issues in 
terms of infrastructure etc.

Bus: uncertainty of service reliability, 
difficulty of waiting, negative societal 
connotation and stigma, network 
coverage etc.

Solving these issues will make the 
alternative modes more desirable. 
The correct adoption of the adequate 
smart city technology can greatly 
reduce these obstacles.

Bus transit plaza
Moovit’s survey show that the 
dominant frustration that bus 
users experience is the uncer-
tainty of arrival time. This frus-
tration will obviously be exacer-
bated if the waiting condition is 
not delightful. Waiting in uncer-
tainty under a bad weather con-
dition is what everyone wants to 
avoid. Indoor or sheltered public 
spaces can easily accommodate 
to this difficulty by incorporating 
simply smart city technology.

Currently, two bus stops are 
located adjacent to the site: on 
the north side and west side of 
the site. The building’s zoning 
code of C6-4 enables developer 
to increase the FAR above the 
limit on the behalf of provid-
ing portion of its site for public 
space. If the urban planner and 
the developer agrees on includ-
ing a ground floor public plaza,  
utilizing this public space for a 
relaxing transit hub will change 
the waiting experience of bus 
users. 

Bus information system will 
be projected in the LED panel 
in the plaza and provide exact 
live-time information on arrival 
time of each buses. It will also 
tell which exit of the building 
the rider should go in order 
to ride the correct bus. This all 
sounds very similar to a regular 
transit hub. Incorporating simple 
features into a public space will 
greatly enhance the experience 
of waiting for bus in a well kept 
in door plaza. This will especially 
make commuting by bus more 
desirable to the residences of 
the building.
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SMART BICYCLE TOWER

In order to improve the cycling ex-
perience as a whole, while promot-
ing a multi-modal way of life, there 
are three major concerns that need 
to be addressed. A cyclist will always 
consider the environment and the 
safety of their personal bicycle. 
Rather than being forced to endure 
the elements and risk exposing your 
bicycle to damaging weathering ef-
fects that can prove to be costly and 
time consuming to maintain, finding 
a sufficient shelter is preferred. 

Additionally, living in a highly dense 
area can have its fair share of incon-
veniences for cyclists such as having 
to carry a bicycle up many floors just 
to have peace of mind. This leads 
to the next point of security. Bicycle 
theft is not uncommon in urban ar-
eas. Leaving bicycles out in the open 
with only a chain to protect you can 
be unsettling. For these reasons, 
underground bicycle storage units 
can be quite attractive. 

Case Study

A smart solution to the bike storage 
& theft dilemma can be found in 
Japan and Korea. Automated Bicycle 
Parking Towers can be found in 
common destination for bicyclists. In 
building sites with basement struc-
ture for vehicle parking, a portion of 
the underground space can be used 
to contain a cylindrical bicycle stor-
age facility. This saves construction 
cost while efficiently utilizes unused 
underground space. 

When the user registers and enters 
payment into the kiosk, the ele-
vator will open and automatically 
transport the bicycle safely into the 
underground storage facility. Based 
on the facility installed in Seoul, 
each unit can store up to 224 bicy-
cles.  Multiple units can be installed 
according to the demand in the 
area. Usually the fee is calculated by 
the duration of storage and service 
can be checked through one’s smart 
phone.

Contextualization

Effectively adopting this smart solution into 
the 501 West 17th Street site’s situation 
requires the cooperation of the developer, 
transit agencies and the urban planner. The 
bicycle tower’s service should be provided 
for two purpose: resident’s usage and visitor’s 
usage. According to the NYC Department of 
Transportation, 25% of New Yorkers ride their 
bike at least once in a year. This suggests that 
the bicycle tower should be able service at 
least 25% of the residents. 

Also, in-depth studying on the visitors to the 
nearby areas such as the Hudson River Parks 
and the Highline, will suggest a number of 
cyclists it should be prepared to service. For 
residents, storage facility fee shouldn’t be 
charged while it may charge a time-based fee 
to visitors. Also, utilizing the surface of the fa-
cility with LED advertising panels will alleviate 
the maintenance burden. 

16 17



ENGAGEMENT:
 SMART PEOPLE

We believe that Smart Citizens make 
Smart Cities. The smart city ap-
proach should not be seen merely 
as the inclusion of smart technolo-
gies into our cities, but how it can 
influence citizens to make smarter 
decisions. The success of any smart 
city technology depends on how 
they improve the lives of citizens, and 
influence the way they engage with 
the city without losing values that are 
innately human. 

Smart Cities should strive for com-
munities that are inclusive, diverse 
and democratic, and can affect its 
citizens to be creative, innovative and 
entrepreneurial. This is the approach 
we took while we shortlisted our 
ideas for smart solutions for this 
community and region in Manhattan. 
By putting the people at the center 
of our solutions, we wanted to affect 
three primary activities that can 
greatly influence their lifestyle – con-
sumption, sustenance, and convey-
ance.  This approach translated into 
the Smart Retail, Smart Farming and 
Micro Transit Hubs. 

The smart approach to urban plan-
ning for smart cities is to link smart 
solutions together to work collective-
ly for the citizens. In this proposal, 
we strive to achieve this by linking 
our solutions together to serve the 
residents of the building and the 
commuters that use the urban space 
around the site. For example, while 
smart retail brings convenience and 
efficiency into the shopping experi-
ence, it also achieves the objective to 
connect two main pedestrian link-
ages in the site’s vicinity. By placing 
the smart retail as the ‘pull’ to tie 
the two links, it serves to induce the 
linkage indirectly through an activity 
rather than just a physical pedestrian 
bridge. 

Smart Farming not only reduces 
the embodied energy costs within 
the food we consume in cities, but 
brings the production to ‘home’. 
By outsourcing and crowdsourcing 
the production of food in cities, we 
create a direct connection to the 
food that we consume. These can not 
only induce shifts in lifestyle choices 
but also reduce cost of living. People 
can benefit from smart urban policies 
based on incentives to link local pro-

duction of food to rental rates and 
utility costs.
Micro Transit Hubs aim to make low 
cost and sustainable travel within the 
city hassle-free and desirable. The 
cost on the people can be further 
reduced by connecting bike parking, 
usage payments, transit fees and ur-
ban utility payments. Citizens can be 
incentivized to segregate solid waste 
at source and deposit them into 
specialized bins from where they can 
receive a coupon/ bonus/ discounts/ 
recharges on their transit cards and 
other utility payments based on the 
weight. 

Conclusion

In essence, the goal here is to see 
citizens get involved in co-design-
ing and co-producing services in 
cities. This level of involvement from 
citizens elevates public participation 
to higher levels than what is envis-
aged within the smart city framework 
today. Therefore, putting citizens at 
the center, and seeing technologies 
as the means and tools to achieve 
‘smartness’ is imperative in designing 
successful smart cities that work for 
everyone. 
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FUTURE

The Highline and the Hudson River 
Greenway are currently two separate 
pedestrian walkways. There is poten-
tial for these two pedestrian walkways 
to be connected together to provide a 
seasmless flow. One such location was 
the site under study. 

The design intervention incorporat-
ed in this project proposal of linking 
the walkways through a ‘smart retail’ 
option may be replicated at the other 
two locations where this linkage is 
possible. In order to link to the High-
line to the harbour, a green pier is 
proposed along with the design pro-
posal to complete the link of intercon-
nected public open green spaces. 
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