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Introduction

Walking is an integral part of urban life. Traversing the streets, doing errands, and exploring are
all cornerstones of living in a city. However, this ubiquitous task becomes increasingly
dangerous as people age. Specifically, seniors (65+) are unable to process surroundings as fast as
young adults, having — on average — reaction times about 90 milliseconds slower." This
decreased reaction time results in delayed responses to events on the street including drivers
running red lights, speeding cars, and electric bikes on the sidewalk — all of which could cause
severe injury or even death if not reacted to in a timely manner. Moreover, people with
disabilities experience similar struggles while crossing, with some having slower walking times
due to limited mobility. While pedestrians without disabilities walk at a speed of 1.7 meters per
second (m/s), walker users average a speed of .63 m/s, cane users about .8 m/s, which puts them
higher at risk for collisions.? We set out to mitigate the problem of decreased reaction time and
limited mobility through creating a device that would help the elderly and disabled safely cross
the road.

Specifically, the goal of the project was to develop a device that alerts a person when they are at
risk of a car collision while crossing the road. In order to alert the pedestrian, the system uses a
camera to quickly check if the oncoming vehicle is close to the person, traveling at the velocity
necessary to inflict great bodily harm, and is on a collision course with the person. If a vehicle
that fits within those parameters is detected, a sign with lights in the shape of a car will turn on
and an audio cue from an attached speaker will be activated in order to notify the person
walking. This aims to give people — especially those most at risk — the opportunity to move out
of harm's way before it is too late.

We engaged in interviews and surveys to better understand how our technology could best fit the
needs of the community. This materialized in how we created our notification system — our data
informed the light and sound design — and highlighted potential placements for our technology.
We solicited this data by using our research question to guide our collection: how does assistive
road-crossing technology impact the experience of crossing the road for older and disabled
people?

" Hardwick, R. M., Forrence, A. D., Costello, M. G., Zackowski, K., & Haith, A. M. (2022b). Age-related increases
in reaction time result from slower preparation, not delayed initiation. Journal of Neurophysiology, 128(3), 582—592.
https://doi.org/10.1152/jn.00072.2022

2 Improving pedestrian safety at unsignalized crossings. (2006¢). In Transportation Research Board eBooks.
https://doi.org/10.17226/13962



Methods and Results

For our project, we aimed to understand both the general feelings held by vulnerable groups in
Harlem about their current street safety as it relates to street-crossing, but also to dig deeper and
understand the motivations and experiences behind these feelings. We encapsulated this goal
within our research question, “how does assistive road-crossing technology impact the
experience of crossing the road for older and disabled people?” We decided to use short surveys
to gauge participants' feelings of street safety, attempting to gather more broad and quantitative
data. To understand the deeper motivations behind survey trends, we used longer form
interviews.

Over the two site visits in which we collected our data, we visited PSS Manhattanville Senior
Center at 530 W. 133rd St. as well as 125th street between Amsterdam and Frederick Douglas
Boulevard. By holding interviews in front of the senior center, we aimed to find a high volume of
elderly Harlem residents, operating under the assumption that locals would be the most inclined
to be at these locations. We hoped to interact with a variety of at-risk individuals on 125th due to
the proximity of essential stores and services (grocery stores, medical centers, ect).

The formation of our interview questions was shaped by the motivation behind our research
question, which centered around how we can improve our engineering project. The goal of our
project is to alert a pedestrian about oncoming vehicles to reduce pedestrian-vehicle casualties on
the road. Especially within our interviews, we hoped to get kernels of information that could help
tailor our project to the needs of the community. To do this, we asked about their opinions on and
experiences with road crossing technology; general feelings of safety and issues they have seen
on the streets; as well as specific changes they would like to see made (see appendix A for
questions). We hoped our research protocol would help draw out preferences and specific areas
of concern, which could be addressed by our engineering project.

While collecting data, we considered pedestrians’ limited time. We created a brief, four-question
multiple-choice survey that could be completed in under two minutes. This survey had questions
similar to our interviews, including feelings of safety while crossing the road, acceptance of
position tracking cameras, the practicality of current technology, and opinions on the
implementation of additional sources of sensory stimuli to the road meant to notify pedestrians of
a potential collision (see appendix B for questions). The intention was to scope out what topics
would reap the most valuable information for our project, receive quantitative data regarding our
questions.



Data
For our modes of data collection, we selected interviews and surveys, as they provide both
qualitative and quantitative data.

Interview Description:

We collected a total of 24 interviews. Regarding crossing the road, 21 out of 24 interviewees
reported feelings of unsafety, all identifying varying causes. Of those 21, 16 interviewees
attributed the hazardous conditions of the streets to drivers speeding and ignoring road signals.
One interviewee detailed, “Look, I don’t feel safe — even when I got the light — because the
cars gonna come for me.” Furthermore, another interviewee stated that “people run red lights
[often], drivers are inconsiderate.” Another pedestrian emphasized the same point of discomfort,
saying, “some people don’t stop at the stoplight and just keep going.” However, 5 out of the 24
interviewees reported feeling comfortable crossing the road. Surprisingly, one of them attributed
it to the constant exposure to car accidents. They elaborated by saying that due to the sheer
amount of incidents they have either seen or heard of with someone almost getting hit by a car,
they feel “okay” crossing the roads.

24 out of 24 interviewees supported the use of cameras for street-crossing assistive technology.
23 respondents extended this approval to the presence of more cameras generally. When asked
about feelings regarding cameras, a respondent stated, “Yeah. Yeah. It’s safety — no problem.”
An interviewee specified, stating, “With the camera outside, we never know, because hey,
sometimes you need [cameras]. Because a lot of things happen in the street, especially to seniors,
you know.” Other interviewees added, saying "[cameras] deter crime so of course” and “yes,
more cameras.”

A topic with more varied responses was about the effectiveness of current street crossing
technology, with only 11 of the 24 agreeing that current technology was helpful. When asked
about the helpfulness of the accessible pedestrian signals (APS), an interviewee answered,
“Yeah, they're very helpful...because they let you know when you're not paying attention.”
Another perspective was, “I mean, they are helpful for some people. They don’t harm anyone.
You know, they are there for a reason.” Of the 8 interviewees that found current technology was
unhelpful, 3 described the technology as being “always broken” and as not “work[ing] most of
the time.”

In regard to comfort with additional sensory stimuli being added to the roads for the purpose of
assistive technology, 24 out of 24 interviewees were supportive of the idea. When questioned
about the best ways to notify street-crossers of incoming collisions, there were mixed
suggestions, with suggestions ranging from different types of noise (i.e.buzzing, beeping, saying
words) to different light patterns (flashing, blinking, stagnant). One interviewee stated, “Yeah,
because a light, you know...sometimes the light you may not see, but I think a noise is best,



small,” — agreeing with both mediums of notification we suggested. This interviewee went on to
add, “Maybe if it said something, because a beep — they might not — you know, people with
blurred vision might not realize it has anything to do with crossing the street.” These points were
beneficial — directly instructing our project through showing which modes of sensory were found
to be instrumental to pedestrians.

Survey Description:
During our field work, we collected a total of 16 surveys. Due to respondent time constraints,
some respondents were not able to answer all questions, causing varying total responses for each
question (noted below in each graph).

For our first question, participants were asked to rank their feelings of safety crossing the street,
with ‘0’ meaning feeling extremely unsafe and ‘10’ meaning feeling extremely safe. Regarding
comfort while crossing the street, the majority of the survey participants felt moderately safe,
with a mean ranking of 6.5. One explained their response, saying, “I feel like it’s — oh yeah —
there's not too much racing down the street. The cars, you know, even if there’s no lights there,
they see you, they'll stop.”
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Figure I, 16 responses

Additionally, participants were asked about their comfort with cameras being used to track
positions, with ‘0’ meaning feeling extremely unsafe and ‘10’ meaning feeling extremely safe.
The survey data varied, and did not align with our interview data. The mean of the rankings was
a 7.87, with 5 respondents reporting a ranking of ‘10, indicating a relative comfort with cameras
that track position.



Comfort with Camera Tracking Position
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Figure 2, 15 responses

Moreover, our group questioned the helpfulness of current technology, with ‘0’ meaning feeling
extremely unhelpful and ‘10’ meaning feeling extremely helpful. The survey data was somewhat
aligned with our interview data, with a mean ranking of 6.86. While 5 people found current
technology extremely helpful, with 5 people giving a ranking of ‘10,’ the rest of the data was
spread out.

Helpfulness of Current Tech
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Figure 3, 14 responses

Finally, when asked for opinions on additional sensory (noise and lights) being added to streets
to aid with technology, all responses were positive or neutral, with three people out of ten liking
the sensory, and seven out of the 10 not minding it. Since no one had negative feedback, it gave
us reasoning to implement the additional sensory feature with more confidence.



Additional Sensory on Roads
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Limitations:
The amount of data we collected was limited due to having three members on our team and five
hours to collect interviews and surveys. With more members and more time, we could have
increased our dataset. Furthermore, only one of the three members of the group spoke Spanish.
Moreover, the heatwave which affected New York City while we conducted our data collection,
combined with the time of day (~midday) may have caused our interviewed population to not be
a representative sample of the elderly of Harlem. In regard to our locations, some level of
sampling bias may have been introduced. We first visited a senior center, and collected all of our
data in that area. The elderly residents who visit the center may not be the best representation of
the overall elderly population of Harlem — only a subset of the population goes to similar centers.
For our second site visit, we picked 125th Street between Amsterdam and Frederick Douglass to
gain a better representation of the general at-risk population. The street had both a high amount
of residential buildings and plenty of shops, including grocery stores and other essential stores.
While some elderly people may not shop for themselves, we believed that it would be a more
representative sample of the elderly population because more of the population buys food than
goes to the senior center.

Discussion
After our data collection and analysis, we were able to gain more insight into the common
feelings and concerns of our target demographic. First, in our interviews we encountered a clear,
common feeling of fear. When asked about comfort with cameras, people responded with
enthusiasm, with all but one interviewee wanting more cameras generally. A respondent
described their neighborhood as “dangerous.” A second interviewee emphasized this by
explaining (in regard to the police) “they ain’t doing their job” - even when she - “speak[s] up...
I tell them”. This displays the feeling that the government was not taking enough action to help
promote street safety, even though many of the problems were best solved by the city.

Furthermore, 16 out of 24 interviewees described drivers as not only inconsiderate, but also
dangerous. From the prevalence of speeding, running red lights, and not stopping at stop signs,



pedestrians felt drivers made the streets hazardous. Our alerting system could help mitigate the
effects of this problem. Additionally, we were told by certain interviewees and survey takers
about certain intersections (including those on 125th between Broadway and 133rd between Old
Broadway), where the layout of the streets were dangerous for pedestrians to walk. This helped
us get a sense of where our device would best be installed and implemented in order to benefit
the group of people which we are designing it for.

These conclusions all tie back to current and future Center for Smart StreetScapes (CS3) research
as well as our collision-alerting device by identifying areas in need of focus and also contributing
to the creation of technology that best serves the local community priorities.

With these findings in mind, we can incorporate signals that the public would find most
attention-catching and least unpleasant. For instance, the original idea of our engineering project
was to implement a circular light on our device that produces a stagnant light, similar to a traffic
light to alert the pedestrian of an oncoming car. However, due to feedback received from our
interviews, we decided to implement a light in the shape of a car to make its purpose clear to
pedestrians. This light’s flashing would increase in frequency as the car gets closer, since it was
said to be most effective in capturing attention. Moreover, this light could include an arrow under
the car to signal where the car is coming from and allow the pedestrian to act accordingly.
Similarly, instead of just buzzing, we can incorporate a speaker announcing “Car Left” or “Car
Right” to alert the pedestrian which direction the car is coming from. These changes would help
make the alert easily understood and noticed.

Conclusion
Through our research, we were able to receive a general consensus regarding the safety of the
streets in Harlem and the community’s opinions of street crossing technology. All of the
respondents we spoke to were in favor of using cameras for the collision-alerting device, with
almost all also stating an approval for cameras. Additionally, learning that older citizens were
comfortable with cameras eased our skepticism: we initially thought they would disapprove, but
the data showed otherwise—they wanted them. With this information, we have a lot more
confidence in implementing this device on the streets of Harlem; we know the target audience
isn’t as mistrusting of cameras as we believed.

Moreover, the feeling that the elderly are in danger crossing the street was confirmed with our
data, supported by many describing irresponsible driver behavior and street design creating this
hazard. This provided a use case for our project: many interviewees pointed out drivers speeding
and ignoring road signals. This means that many pedestrians may be in the situation where they
are on track to unknowingly be in collision with a vehicle. Our device would reduce this risk, as
it would alert the pedestrian of the potential collision, giving them sufficient time to move out of
the path of danger.



Moreover, due to the general acceptance of additional stimuli being added to streets, we can
implement this in our technology without causing harm to the citizen’s way of life. Since many
respondents suggested having a blinking car-shaped light as a method of signalling — as it makes
the device’s purpose more apparent, we incorporated that into our technology. Similarly, we also
incorporated a warning sound — one of a man saying “car left” or “car right.” This would ensure
pedestrians — even if they possess a visual or auditory disability — would be notified with our
technology. Guided by our data, we were able to tie it back to our project of creating a
collision-detecting device. Our interview and survey data helped us adjust our project to best suit
the needs and wants of the community in an efficient manner.



Appendix

Appendix A
Questions for interview-

1.

Do you feel safe crossing the street?
a. Why do you feel this way (for example - not enough time, people going too fast,
etc)?

2. Have you had any specific moments (particularly negative or positive) while crossing the
street that stand out?

a. If so, what are they? How does this impact how you feel crossing the street now?

3. Is current crosswalk assistance, like walking sounds helpful?

a. Why or why not?

4. 1If a new assistance technology were to use cameras to track the path of people as they

walk (to predict collisions with cars), would you feel comfortable with it?
a. Why or why not?

5. Do you have any changes you would like to see within current technology to help make
street crossings safer? Anything that you would particularly like to see/not see in future
tech in the same field?

Appendix B
Questions for survey-

1. On a scale of 1-10 (1 being highly uncomfortable, 10 being very comfortable), how safe
do you feel crossing the street?

2. On ascale of 1-10 (1 being very unhelpful, 10 being very helpful), how helpful do you
think that current technologies meant to help people cross the road safely are? (ex.
dictated cross alerts, walking sound, etc)?

3. Onascale of 1-10 (1 being uncomfortable, 10 being very comfortable), if assistive road
crossing technology were to track your position with a camera while crossing the road,
how comfortable would you be?

4. How would you feel if additional noise and lights were added to the streets for assistive

technology as a way of catching the street crossers attention? (ex. Flashing the
lights/buzzing when you cross at the wrong time/will run into a car)
a. [ would like it
I wouldn’t mind it
I would mind it
It would be harmful
It would be very harmful
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