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The unintentional death toll on the Metropolitan Transport Authority
(MTA) tracks continues to rise. All of the recent options and plans to
address the problem that the MTA has explored are either extremely costly,
time consuming or both. Our goal is to implement a cost-effective
approach to minimize the number of accidental deaths that occur on the
tracks which will improve the safety and commuting experience in the
tristate area.

ABSTRACT

Introduction

Our goal is to create a device that can be easily installed in every platform
of the station and alert both approaching trains, Station Attendants and
Operators of any abnormal objects of certain size or beings in danger on
the train track. Our solution is similar to the second suggestion that was
made by New York State Public Transportation Safety Board but will not
be as costly since the majority of the necessities are already in use by the
MTA such as Wi-Fi, an automated alert system, etc. Our solution would
include an alarm like feature that would send an alert using TecTrack alert
system created to make loud sounds through an external device to make
people aware of the potential risks and hazards that may be occurring
currently on the train platform. In addition, another feature TecTrack
would provide real time pictures of any abnormality for authorized MTA
attendants to view so that they can use to determine whether they need to
notify the police and/or medical authorities. All of which will lower the
unintentional death toll on MTA tracks.

GOALS

The TecTrack Raspberry Pi with the Camera Module is responsible for 
taking pictures and sending it to the TecTrack Application for review. (A) 

The TecTrack Application is responsible for sending the pictures to the  SD 
card to be stored. (B) 

The software application stores low resolution pictures and remove those 
after a certain amount of time to save storage space. (B) 

The software uses the low resolution pictures and remove irrelevant parts 
of the image. The image then focuses on a specific region for the 
comparison algorithm. (B)

Based on the total pixel average of each image, the formula determines if 
the difference is of a significant amount and if so an alert is activated. (B)

The TecTrack software then alerts the Train Station Attendant with a 
display that there is an issue on the track. (D)

The sound system rings  or sends a text to speech alert. (C)

The lights are used to warn close by trains not to approach the platform. 
(E)

METHODS

CONCLUSIONS

Our device is low cost and easy to use to help determine if drastic changes
in the tracks have occurred. It can detect changes in the images in 28
seconds therefore quickly able to signal the alerting devices
simultaneously.
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The majority of the metropolitan commuters use mass transportation. With
a steadily rising population, more people will be using it, which will
increase the amount of casualties in the subways. Currently, the
Metropolitan Transportation Authority (MTA), is having an issue with the
increasing incidents on the station tracks. The MTA is trying to implement
a cost-effective approach to decrease the amount of unintentional deaths
that occur on their subway tracks

At this time, the proposed solutions given to the MTA to solve this
problem are very expensive (range from 50,000 to 500,000 dollars for the
cheapest solutions). The three suggestions proposed include installing
platform screen doors, video feeds in the trains and help point intercoms.
The most effective solution suggested was the installation of platform
screen doors. This type of solution is common in European and Asian cities
and already in use in New York by the AirTrain. Such proposals to create
something similar were immediately denied due to it not being affordable.
In addition, it would take about twenty-five years to install.

The second suggestion solution was made by New York State Public
Transportation Safety Board. They proposed to provide each subway driver
with a wireless video feeds of the next station so they could provide them
with a real time visual of oncoming stations before they enter.
Unfortunately, this proposal was also denied due to the cost of adding new
technology onto trains.

The last suggestion solution was to install Help Point intercoms which
would connect a commuter to a Rail Control Center Operator who can then
alert police or other emergency services. This plan did go through and we
do see intercoms on subway platforms however, that still doesn’t stop all
the deaths that happen on subway tracks since it’s not available in a lot of
stations.
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TecTrack

SYSTEM	DESIGN

The Raspberry Pi is able to take images whether it is inputted or taken with
the Camera Module and run the comparison code.

Based on the difference between the images the system alerts the external
devices, the speakers and the lights to signal simultaneously.

The images that invoked the alarms will also display for the Attendant to
see where the abnormality/change is located.

RESULTS

Diagram 1

A. The Camera Module that is attached to the Raspberry Pi allows 
the Raspberry Pi to take photos of the surroundings

B. Python is the programming language used along with several 
Python libraries such as Pillow to manipulate the images as well as 
call external devices to alert .

C. Alert Sound is activated when an abnormality is detected ; The 
alert sound can be either an alert siren like noise or a human voiced 
message.

D. Computer Display shows the images that based on the abnormal 
threshold calculation determine that there is a differences between 
the two and there is the need to signal an alert.

E. Light Alert is activated when an abnormality is detected ; The alert 
will flash two red and one blue light dependent on set speed and time 
span.
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FUTURE	WORK
If provided, with time and more resources this device will be capable of being
used in multiple train stations. For now the Raspberry Pi takes in images since
video stream requires more space and power but it is possible to build a
stronger Raspberry Pi to manage. If such, Raspberry Pi is created then
OpenCV can be applied therefore removing our threshold calculation and
using the libraries to detect human for a more accurate alerting system.


