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Proprioception: 
The unconscious perception of movement and spacial 
orientation arising from stimuli within the body. 



Kinesthetic intelligence: 
Thinking in movements, includes the ability to use 
movements for either self-expression or precision 
to achieve a goal. 



What if your clothing could communicate 
specific movement cues in real time? 

Binary Marionette is a wearable device 
that directs a user’s body to accomplish 
movement goals dictated by another 
person for education and entertainment



Dictate Move

The Artifact requires two people: 
an operator, and a user. The 
operator inputs joint movement 
commands into a computer 
interface. The commands are 

interpreted by the software and 
sent to the user. Movement data 
is communicated directly to the 
skin via haptic signals that invite 
specific movements by the user.

Concept



We chose the arm as a starting 
point for the binary nature of the 
elbow joint. Various concepts 
were developed for a short jacket 
with embedded electronics 
paired with a long sleeve shirt 
underneath.

Concept
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Prototypes: Electronic
We proved our concept by calling 
and texting two smarphones tied to 
the body. We found that the vibration 
generated a movement cue.

Our second functional prototype was a 
set of 8 vibration motors, attached to an 
arm with Velcro straps and controlled by 
an Arduino.

Our third prototype was built into a 
system of Velcro straps with movable 
motors, that connected to a long sleeve 
compression shirt.

Our final prototype was built into a 
short jacket and used sliding buckles 
to adjust to the user. It was powered 
by an x-OSC board.



Prototypes: Interface
The interface was first realized as 
a command interface within the 
Arduino IDE.

Using P5 software we developed 
a GUI with buttons that 
controlled a on-screen figure and 
the body control suit in concert.

The interface was refined to 
include a 3D-rotatable figure, 
and expanded to include both 
arms.



Prototypes: Slides

Custom slides were developed to 
house the vibration motors and 
slide along the bands.

The final slide was optimized for 
motor contact and user comfort. 
It’s smaller size also minimized 
visibility through the garment.



Prototypes: Garment

Patterns were developed initially as 
a collection of straps for maximum 
adjustability and sizability. and 
eventually as a jacket to house all 
of the electronics.



user testing

The sensation
“buzzing like a bee” (3 people)
“like a spa/massage” (3 people)
“relaxing” (2 people)
“not intrusive” (5 people)
“uncomfortable” (3 people)
“tickle” (2 people)

the experience
“control” (2 people)
“space suit” (2 people)
“movement initiation” 
“confusing with 1+ function” (4 people)

potential uses
“physical therapy/medical applications”
“teach movement”
“vision/proprioceptive assistive tech”



Product

The functional prototype is made 
from stretch neoprene bonded to 
jersey for mobility and comfort. 

Vibration motors are held in 
place with custom sliding 
buckles on elastic bands sewn 
into the garment. 

The vibration motors are wired 
to an x-OSC I/O board, which 
receives signals from the interface 
over its own wifi network.

The garment is pictured inside-
out at right to display electronics.



Application:Application: instant learning

Imagine…

Your first time snowboarding… the bite of 
the cold snow and ice every time you fell…

What if your boots Taught you how to 
turn, balance and Master the Slopes?



Application:
Imagine… 

Your significant other is on an extended 
deployment. You have sent every emoji, but 
nothing seems to quite capture what you 
want to express.

What if you could send your a hug or a 
gesture of connection across the world?

Application: Distance



Application:Application: instant help

Imagine… 

Your car has broken down on the side of a 
remote road

What if a mechanic could instantly start 
repairing your car by controlling your 
hands. Getting you on your way quickly.



Prototypes: final



Application:
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