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Abstract 
KNI++ is a collection of experimental 
knit accessories which reflect or emit 
light to heighten driver awareness of 
commuters at night.   
 
Domains 
Knitwear, wearable technology, 
embedded technology, safety, 
commuter awareness, retroreflective, 
soft circuits, fashion, accessories, 
visual output  
 
Summary 
Kni++ is a unique knitwear collection 
invigorated by illumination. The 
inspiration for this collection stems 
from the women I commute home 
with every evening. Many train 
stations are dimly lit and often the 
people driving past are tired or 

distracted. The illumination these 
scarves offer will provide safety 
through light offering a safe 
commute home.   
 
Kni++ is an exploration of hand knit 
accessories which benefit 
pedestrians at night. It emerged from 
a fascination with accessories that 
glowed and a desire to produce a 
useful product. Through a 
combination of research and 
experimentation I found that 
commuter awareness by nighttime 
drivers can be dramatically 
enhanced through the use of 
retroreflective material or LEDs on 
accessories worn on pedestrian’s 
major joints (neck/shoulders, 
ankles/knees and wrists) creating a 
clear vision of biological motion.  



 
Although the initial intent of Kni++ 
was for the benefit of commuters it 
could definitely also benefit students, 
athletes and others who venture out 
in the dark on a regular basis.  
 
Precedents

 
LFlect is a project by UK designer, 
Elena Corchero. She uses reflective 
yarn, combined with wool from the 
Highlands of Scotland to create 
scarves, hats and belts. LFlect is 
similar to Kni++ in idea but not in 
execution. LFlect consists of 
accessories that are machine knit 
and not ideal for mimicking biological 
motion. LFlect’s accessories are 
tailored to bike riders and are very 
expensive to purchase.  
 
Another precedent was the original 
safety clothing available. The very 
bulky, fluorescent and reflective wear 
that is ideal only for construction 
workers, firefighters, traffic 
controllers, etc. These clothes gave 
me the idea to call 3M where most of 
the reflective material is made and 
ask what widths and types of 

reflective material they had to offer. 
These unattractive clothes sparked 
the idea/desire to produce Kni++. 
 

 
 
 
Process 
The idea for Kni++ originated as I 
commuted home from NYC on mass 
transit in the dark. As I left the train 
platform and began walking home I 
noticed motorists lack of awareness 
of my presence. “In the United 
States, pedestrian fatalities account 
for nearly 12% of all traffic fatalities. 
Nearly two thirds of pedestrian 
fatalities occur at night and 
insufficient pedestrian conspicuity is 
a major causal factor.”1 I began 
researching the use of retroreflective 
material and LEDs on hand knit 
accessories as a possible solution to 
this problem. I simultaneously 
researched biological motion.  
 

                                                
1 Nighttime Conspicuity From the 
Pedestrian’s Perspective 



My first prototype was a cowl knit 
with acrylic yarn and conductive yarn 
that would light up an array of LEDs 
when stretched. I deemed the 
visibility of this cowl was insufficient 
and the act of stretching to illuminate 
impractical.  
 
Next I knit a cowl combining chunky 
yarn and retroreflective thread. This 
dramatically enhanced the visibility 
of its user at night.  

 

After discovering through my 
research that creating a clear 
impression of “biological motion” can 
be conveyed by the placement of 
retroreflective materials on the 
pedestrian’s major joints (i.e. 
shoulders, ankles and wrists.) 1 I 
decided to continue my prototyping 
with leg warmers and bracelets. I knit 
the leg warmers and bracelets with 
yarn and retroreflective thread.  
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I also prototyped cowls and bracelets 
which included a soft circuit LED 
switch technology. First I knit the 
prototypes and crocheted the flowers 
necessary to assemble the 
accessories then I embedded the 
soft circuitry.  
 

 
 
One of the benefits of retroreflective 
materials over LEDs is that the 
pedestrian is not required to carry a 
power source.  
 

 
 
Retroreflective materials are “highly 
effective at redirecting light back 
towards the driver.” 1 

 

 
 

This has the advantage of alerting 
drivers when the pedestrians are a 
greater distance away from them. So 
while the soft circuits were 
aesthetically pleasing, the 
retroreflective accessories were 
more practical. Thus enabling drivers 
to identify a dark object on the side 
of the road much quicker. This 
mental assessment occurs 
automatically, unlike a reflective vest 
with can appear as static as a road 
sign. There is little benefit in 
retroreflective accessories which do 
not convey biomotion and 
immediately trigger images of a 
pedestrian.  
 
Evaluation 
After producing my initial prototypes I 
evaluated user acceptance of my 
retroreflective accessories by 
eliciting feedback from commuters 
who saw me wearing the cowls. 
Their responses were positive and 
the safety/fashion combination was 
well received. Many of the 
commuters I spoke with had been 
frightened by motorists who had not 
recognized them as a pedestrian. 
The creation of a fashionable 
retroreflective accessory which could 
make them more visible to motorists 
at night was of interest.  
 
One recurring theme that commuters 
mentioned was the fact that the 
cowls also could be used for warmth. 
The months in which it gets dark the 
earliest are the months in which 
cowls would be worn. This is a 
strength of Kni++.  
 
The retroreflective material that I 
used to knit my accessories is soft 
so this would not deter commuters 



from wearing it. In combination with 
yarn it is virtually undetectable on the 
skin. This was pleasing to potential 
users.  
 
One weakness may also be the 
broad appeal of my current selection 
of accessories. I will need to add a 
retroreflective hat to the mix in order 
to attract more male customers. 
 
Another weakness of this idea may 
be the ability to hand knit enough 
pieces to meet the demand. The 
concept of being able to customize 
each accessory may be unrealistic 
depending on the time involved. If 
the accessories become too cost 
prohibitive they will not be widely 
utilized. I will have to further 
research the production components 
of Kni++. 
 
Overall, the idea of the Kni++ 
collection as a means of recognizing 
biological motion at night was 
favored by both drivers and 
pedestrians. It remains a work in 
progress evolving as necessary to 
meet the needs of commuters.  
 
Future Directions 
The prototypes designed for Kni++ 
thus far are only the beginning of a 
venture melding safety and fashion. 
This is currently an underexplored 
venue which has tremendous growth 
potential. I hope to explore other 
retroreflective materials that can be 
used to elucidate biomotion at night.  
 
Drivers often do not realize their 
visual limitations at night until they 
encounter a darkly clad pedestrian. 
Likewise pedestrians are not 
cognizant of their invisibility to 

drivers at night. Research has shown 
that “sensitivity to biological motion is 
a stunning example of the 
resourcefulness of human vision.” 2 

In the future I hope to explore the 
use of retroreflective materials in 
hats, backpacks, patches and 
possibly woven into knits as 
patterns. The use of retroreflective 
materials as embroidery thread is 
also a possibility.  
 
Increasing awareness of drivers and 
pedestrians though education is 
another future goal.  
 
Pedestrians often do not appreciate 
the benefits of retroreflective 
clothing. Many commuters are not 
willing to sacrifice fashion for safety. 
I hope my Kni++ accessories 
combine both so no decision needs 
to be made.  
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The entire Kni++ collection lookbook 
is available at: 
www.k8knitz.com/knittlookbook.pdf 
 
 
The collection will be available by 
September 2011. 
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