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New Urban Systems

Smulabondintegration  Responsive Tachnology New Model: Mobxlity New Model: Food New Modal: Housing
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Social Ties Increase Productivity

Humon Dynamics Group, MIT Madia Lab
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Social Ties Increase Productivity

Humaon Dynamics Group, MIT Madio Lab
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Social Tie Engagement Density

Social Tie Density Increases GDP

Humon Dynamics Group, MIT Madio Lab
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Management Emeritus)
> Allen Curve: Proximity
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Social Tie Engagement Density

Social Tie Density Increases GDP

Humon Dynamics Group, MIT Madio Lab
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Thomas J. Allen

(MIT Professor of
Management Emeritus)
Allen Curve: Proxamity
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Thomas J. Allen
(MIT Professor of
Management Emeritus)
> Allen Curve: Proximity
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Firm Density Increases Wages
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Livability

Popula’non Density: Good & BOd Livability

Urban Modeling, Simulation, and
Decision Support

(Compact, Dense, Diverse, Walkable Districts
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Urban Modeling, Simulation, and
Decision Support

(Compact, Dense, Diverse, Walkable Districts
to promote creative interactions and
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DECISION SUPPOr

(Compact, Dense, Diverse, Walkable Districts
to promote creative interactions and
exchange of ideaqs)
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Wind Flows

Ira Winder, Mohammad Hadhrawi, Carson Smuts, Josh Fabian - Changing Places Group, MIT Media Lab




Wind Flows
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Media Lab

Tangible User Interface

CilyScope: ko Winded Joshwa Fabion, Grody San. Chontine Akayama - Changing Places Group, N

Modeling Human Interactions

Carson Smuts - Changing Places Group, MIT Media Lab

CityScope




Tangible User Interface

Modelmg Human In’rerachons
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Food for Cities

(addressing nutrition and the challenges of
water and energy scarcity with facade-
Infegrated aeroponics)
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CityScope
Carson Smuts - Changing Places Group, MIT Media Lab
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Food for Cities

(addressing nutrition and the challenges of
water and energy scarcity with facade-
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Food Secure Countries (2013)
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Food Insecure Countries (2013)
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Aeroponic Metrics = 18 heads/sf
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Soil = 3/sf Aeroponics = 18/sf (5X)
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Soil = 3/sf

Aeroponics = 18/sf (5X)
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Soil = 3/sf Aeroponics = 54/sf per floor (18X)
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Soil = 3/sf Aeroponics = 3240/sf @ 60 floors (1080X)




Aeroponics = 3240/sf @ 60 floors (1080X)

Soil = 3/sf
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Mobility-on-Demand

(creating alternatives to the
private automobile in compact districts)

Walking (Privileged Mode) Shared Bikes On Demand Bus / Tram
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Mobility-on-Demand

(creating alternatives to the
private automobile in compact districts)
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Spike is a socia
application.
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EU Bike Lane Regulations
Foldable Canopy -------w--wwwve Weight Limitatien: 60 KG Weight
' Speed Limitation: 20 KPH

Folding Steering Mechanism




application.

Foldable CAnopy -----------wmwee:

Carbon Fiber Exterior

Tilting Mechanism--
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Persuasive Electric Vehicle (PEV)

xyon Chin, Michoe! Un, Sandra Richter

EU Bike Lane Regulations
Weight Limitation: 60 KG Weight
Speed Limitation: 20 KPH

Folding Steering Mechanism

Integrated 250W motor
assist drive module

o’

Li-lon Battery Pack 36V 10ANQ

Package Delivery Mode

People Mover Mode
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Carbon Fiber Exterior

Tilting Mechanism

Persuaswe Electnc Vehicle (PEV)

voan Chin, Mich un g Richt

Weight Limitatien: 60 KG Weight
Speed Limitation: 20 KPH

Folding Steering Mechanism

nltegrated 250W motor
assist drive module

”

Li-lon Battery Pack 36V 10AN

Package Delivery Mode

Persuaswe Electnc Vehicle (PEV)

xyvon Chin, Mich un 1arg Richt

People Mover Mode

. PEV loading and offloading
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Persuasive Electric Vehicle (PEV)

&yan Chin, Michoel Lin, Sandra Richter
I

PEV loading and offloading

Persuasive Electric Vehicle (PEV)

Ryan Chin, Michoel! Uin, Sondra Richter




Persuasive Electric Vehicle (PEV)

xyvon Chin, Michoe!l Un., Sondra Richter

Sensor Networks

Urthan Nervous System




Autonomy — Vehicle Sharing
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Electrification

* Mobility on Demand Systems in Singapore
(NUS Campus)
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Singapore-MIT Alliance for Research and Technobgy .
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Hamburg Plans to Become Car-Free By 2034

Hyper-efficient Places of




Hyper-efficient Places of
Living & Work

(transformable homes and co-working to
Increase diversity in cities)




Hyper-efficient Places of
Living & Work

(transformable homes and co-working to
Increase diversity in cities)
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What if 200ft? could be 3x larger?
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What if 200ft? could be 3x larger?
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What if 200ft? could be 3x larger?
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Living Room

313ft?2 (29m?) Transformable CityHome

Zbode Systems

King Bed

313ft?2 (29m?) Transformable CityHome

Zbode Systems
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King Bed

313ft* (29m?) Transformable CityHome

Dining for 10
=

313ft? (29m?) Transformable CityHome
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313ft? (29m?) Transformable CityHome

Horizontal Translation Vertical Translation Vertical Translation




Horizontal Translation

T™hee bay Apartment

2bexte Tehmelogooy

Thee Bay Apartment

Vertical Translation

Vertical Translation
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Responsive Technology

(responding in real-time to human activity)
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(responding in real-time to human activity)

Place Lab

hinged panels to sensor bus
cabinet door switchas

countertop actmty camearas
refrigarator use sensors
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cabinat drawer sensors
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Place Lab

PR S

hinged panels o micro-controllers-
speakers.
alr quality sensors ——
IR iluminators
hinged pansls to sensor bus
cabinet door switches—

countertop actmty cameras™
refriQarator use sensors
MICTOWEYE USEe Sensors—
aven & range use sensors

cabinat drawer sensors

hot water use sensor -
cold water use sensor

hinged panals to sansor bus
cabinet door switchas

sansor natwork connections
Imermat connactions

temparabure sensors
Power integrated nto cabinetry -

- % MlTes

(MIT Environmental Sensors)

o5 l] Object motion
~ 2) Body movement
% - 3) Temperature
N 4) Light level
| 5) RFID reader
6) Haptic output
| 7) Location beacons
8) IR distance ranger
?) Electrical current
(Electrical device use)
10) Ulira violet light
11) Heart rate monitor




aven & range use senscrs
cabinat drawer sensors

Not Water Use 5ensor -
cold water Use sensor

hinged panals to sansor bus
cabinet door switchas

sansor natwork connactions
Intermat connactions

emparabure sensors —
Power integrated nto cabinetry —
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" MiTes
(MIT Environmental Sensors)

1) Object motion

2) Body movement

3) Temperature

4) Light level

5) RFID reader

é) Haptic output

7) Location beacons

8) IR distance ranger

9) Electrical current
(Electrical device use)

10) Ultra violet light

11) Heart rate monitor

Portable indirect
calornmeter
(EE Ground truth)

Heart rate

BodyBug

Actigraph

Motion MiTes
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8) IR distance ranger

9) Electrical current
(Electrical device use)

10) Ultra viclet light

11) Heart rate monitor

Portable indirect
calorimeter
(EE Ground truth)

Heart rate

BodyBug

Actigraph

Motion MiTes
3 axis
accelerometers

Exercise activities



Motion MiTes
3 axis
accelerometers

Exercise activities

Domestic activities




Domestic activities

Activity recognition results (52 activities)

Household activities

Gym activities

Type Type Type Intensity
Camying groceries |Vacuuming Running Treadmil 5Smph at 0%
grade
Doing dishes Walking around Running Treadmil émph at 0%
block grade
Gardening Washing windows Stars Ascend stairs |Not applicable
Foning Watching TV Stars Dascend Not applicable
Making the bed Weeading stars
Mopping Wiping/Dusting Cycling 80 rpm, light, moderatea,
hard
Playing Writing - e -
wdeogomes Cycllng »60 mm, |lgh’
'Scrubbing a Taking out frash Cycling 100 rpm, ight
surface Rowing 30 spm, light, moderate,
: - hard
Stacking groceries - -
Bicep curls Light, moderate, hard




Activity recognition results (52 activities)

Household activities Gym activities
Type Type Type Intensity
Carmrying groceries |Vacuuming Running Treadmil Smph at 0%
grade
Doing dishes walking around Running Treadmil émph at 0%
block grade
Gardening Washing windows Stars Ascend stairs |Not applicakle
roning Watching TV Stars Descend Not applicable
Making the bed Weading stars
Mopping Wiping/Dusting Cycling go rgm. light, moderate,
Playing Writing - e -
videogames Cycling 40 rpm, light
Scrubbing a Taking out trash Cycling 100 rpm, bght
surface Rowing 30 spm, light, moderate,
- - hard
Stacking groceries - -
Bicep curls Light, moderate, hard
Sweeping Bench weight lifting | Light, moderate, hard
Typing Sit-ups Not applicable
Crunches Not applicakle

52 activities: Sensor subsets and activity recegnition

Sensor Combination Subject Dependent | |Sensor Combination Subject Independent
Accuracy Accuracy
All sensors 879+20
|Hip + DWrist + DFoot
-1.8% All sensors 50652
[ + DFoot Hip + DWrist + DFoot
s 00
35% B 79%
Hip + DWrist DWrist + DThigh B1%
-4.9 %
DWrist + DThigh DWrist + DFoot -130%
2% - ;
DWrist + DFoot Hip + DWrist 156 %
27% Hip + DFoot 189%
Hip
84% DUpperArm 265%
DFoot
149 % DWrist 277 R
Dihigh S Hio 285%
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Mopping Wiping/Dusting Cycling 80 rpm, light, moderate
1 T 1 hard

is]

Playin wnting — -
Jeoqaames Cycling &0 rpm, hight
' 1
Scrubbing a Taking out frash
surface Rowing 30 spm, light, moderate
1 T 1 hard

Cycling 1C0 rpm, kght

Stacking groceries .
Bicep curls Light, moderate, hard

o [ ' Bench weight lifting |Light, moderate, hard
awWeeping - - -
Typing -\ .
Ping Sit-ups Not applicakle
Crunches Not applicakle
)2 QChivitie an L Ifang a 1Ty re 0 n
Sensor Combination Subject Dependent | |Sensor Combination Subjact Independent
; AcCcuracy
All sensors
Hip + DWrist + DFoot
| 18 % All sensors 50.6 + 5.2
Hip + DFoot | i ]
- Hip + DWrist + DFoot
4 5 ar
_ T —= r +
Hip + DWnst DWrist + DThigh 8.1%
-49 %
DWrist + DThigh Lwnst + DFoot -130°%
- 799 b 4 4
} - - + A ‘ Hir + DWrict c ar
DWrist + DFoot F S 90 %
Hip + DFcot -189 %
Hip
| | -3.49 | UpperArm 26.5%
DFoot | |
149 % OWrist -27.7 %

] - - )
DThigh [ | i |

DUpperArm '_'_-,Fﬁﬁt [ 4.8 %

} 4 5.4 ’ {

D'Wrist DTh gh 427 %
? &%
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Activity Recognition from
Jser-Annotated Acceleration Data™ &

Actrvity Recognition in the Home Using
Smple and UDIQURDUS Sensors”







Dynamic Tunable Lighting, Changing Places Group, MIT Media Lab

Personalized Sunlight, Changing Places Group, MIT Media Lab




Personalized Sunlight, Changing Places Group, MIT Media Lab

Design for people, not machines (add technology as needed)




