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on, having the infrared sensor attached to it. For the data collection and testing, a crossing road was the first flight
place which is filled with large traffic and 5 different locations. For the training of the system, the help of a pre-
trained classification network on ImageNet was used, and then it was fine-tuned.

Results found that infrared sensors can lessen false detection or alarms on detecting in motion cars and a mean
precision of 94.61% was achieved in detecting cars, while the average recall is 97.11%. False detections that were
some of the problems in a normal car detection system have been reduced and only a few false detections were
detected and not because of some shadows of some trees.

The study has some gaps which were not taken into consideration, like for the long-term detection of in-motion cars
where the platform was only powered by a battery which can be drained in a few hours or less (Liu et al. 2018).

2.6 Rash Driving Detection Using a Frontal View Camera in Cars (Jain, H. 2018)

Rash Driving is one of the most common causes that deaths on road occur. In 2016, 90% of the deaths on the road
were accounted for rash driving. 1.51 lakh or 151,000 people died on the road and 80.3% of them were the driver’s
fault. This research aims to propose an in-car visual analysis based on a rash driving monitoring system. Two
models were used in this study, the first being the detection motion parameters that use CNN trained video dataset,
and the second model is used for detecting rash driving that was trained using rashness dataset. The researchers used
their video dataset with the help of PilotGuru, an Android application to record video and sensor (Accelerometer,
GPS, and gyroscope) data and it is cost-effective and easy to install, especially on smartphones. They also used a
PilotGuru post-processor that cleans, and processes captured sensor data to generate forward speed (in acceleration
and braking) and angular velocity (in steering). 30 videos were captured in residential and countryside areas. An
android smartphone was used, specifically, the Samsung Galaxy S8 with an in-built video stabilization turned on.
The PilotGuru that has a 30fps, 1980x1080 was then converted into 10fps, 960x400 PNG images. The Faster-RCNN
is used to detect vehicles and pedestrians only.

In training the system, the rashness detector, a manually annotated rashness dataset was used. Two models were
used the SVM and MLP, and because of a very-small data-points, the researchers tried to use cross-validation
training with repetition. The vehicle motion detection model and Faster-RCNN were implemented using
TensorFlow. For dense optical flow, the OpenCV was implemented. Training of the system was done for 16 epochs
and the best model is saved.

On the 30 videos that the researchers have collected 10 videos had instances of mild rashness. Additionally, in the
first conducted full test of the model, it showed a bad result since the detected rashness was not close to the ground
truth, but after smoothening the predicted output on the motion detection model and scaling of the aw, results
showed a better and almost comparable to the ground truth (Jain, H. 2018) .

2.7 Movement Direction and Distance Classification Using a Single PIR Sensor (Gami, H. 2017)

This study utilized a PIR sensor to distinguish spatial and temporal relationships of objects in the sensor’s angle of
view. The presence, direction, and distance of movements of a person in a hallway in the event that this study
focused on to experiment. This study proved the efficiency of PIR sensors with more than 99% and 93% accuracy
for classifying direction and distance of the movements, respectively.

One of the strengths of this study is that it used well-known machine learning concepts and computer vision
methods to recognize, detect, and classify the movements that are being detected by the PIR sensor. It was also
successful in demonstrating how effective a single PIR sensor in terms of motion detection and occupancy or
proximity detection in a building, office, or public place. It is also considered as a ubiquitous type of Internet of
Things (IoT) system, and not an ordinary electronic project because of the presence of data and utilization of
machine learning.This research only focused on movement detection of humans, which makes it a shortcoming of
the study. The study could have included an experiment on other objects or living things or test it in other
environments outdoor. (Gami 2017)

2.8 Pedestrian-safer IoT-based Smart Crossing System with Object Tracking (Pathak, A. et al. 2020)

The system that was used in the study made use of various sensors to track fast-moving objects such as cars. The
study aims to provide a system that aids pedestrians to cross streets. According to the study, there are four main
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concerns for pedestrians when crossing the street. Miscalculation of traffic distance, lack of sidewalk space,
pedestrians moving out of crosswalks, and pedestrians not following traffic signs.

Their system utilized ultrasonic sensors as well as an IR sensor to measure the distance of an object to a target
destination. The Arduino controller that they are attached to then transmits commands on an ISD1820 voice module
that outputs audio to warn pedestrians. Results of their study show the number of pedestrians in the main points of
concern. They have found that 62.16% of the pedestrians use the overpass, 19.37% use the zebra crossing, and the
remaining 18.27% cross illegally. The researchers believe that the numbers are significant since 82% of the
pedestrians use legal ways to cross. They have installed the system that they have designed on the zebra crossing
and aims to notify the pedestrians of incoming traffic using IR and ultrasonic sensors.

Pathak et. al (2020) system is designed to detect both pedestrian and the driver to avoid casualties when crossing the
road. They have incorporated various sensors such as IR sensors and ultrasonic sensors to detect the movement of
both pedestrians and vehicles. They have also designed the system to give off an early warning for the pedestrian
whenever a car is nearing the pedestrian lane. They have also incorporated a servo motor to act as a gate to prevent
dangerous crossing. The design uses ultrasonic sensors to detect nearby pedestrians as a validation method so that
the device will not perpetually operate even though there are no pedestrians in the area. The IR sensors were
tactically placed at a good distance away from the pedestrian lane to ensure accurate scanning and to provide a
window for the reaction for both pedestrian and driver for the early warning devices.

The researchers have used the design developed by Pathak et. al to develop a device in which detects incoming cars
that are heading towards the pedestrian lane. The design developed by this study’s researchers has also incorporated
an early warning device for the drivers to alert themselves when a pedestrian is occupying the pedestrian lane,
making a two-way early warning device for both pedestrians and drivers. (Pathak et al. 2020)

3. Project Details

3.1 Design Plan Deliverables

Figure 1 shows the process flowchart for TAOAID. The process starts in the ultrasonic sensors, if either of the
ultrasonic sensors detects pedestrians within 10cm the LED will light up to inform the oncoming drivers that there
are people in the pedestrian lane. After that, the system will also send data to the IR sensor and checks if there are
vehicles within 20cm, if yes, the gate is lowered down, and sounds are emitted to the speakers to alert the
pedestrians that they should not cross because there is an upcoming vehicle. If there are no vehicles detected within
20cm, the gate is not lowered, and the pedestrians are allowed to cross.
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Figure 1. Process Flowchart
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As shown in figure 2 is the proposed circuit design of the system. It is composed of the necessary sensors such as the
IR sensor and the ultrasonic sensors as detection devices, two servo motors to act as gates, two audio speakers with
GROVE to provide audio output, two LED lights to provide visual signals to vehicle drivers and pedestrians. All of
these electronic components are connected into pins and digital switches of an Arduino UNO microcontroller. The
Arduino UNO is connected into a powersupply to supply the circuit with electrical power and a USB connector to
load logic codes into the microcontroller. The electronic sensors and actuators stated above are all interconnected
through the breadboard.

Figure 2. Circuit Design
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Figure 3 shows the proposed execution design of the system. Similar to Pathak’s group’s system, the researchers
have opted to place detection devices using ultrasonic sensors to detect if there are any pedestrians in the pedestrian
lane. The proposal design also contains an IR sensor in which detects if there is an object that is heading towards the
pedestrian lane. If both sensors detect the conditions which in this case are the pedestrian and the car, the warning
device in the form of an audio output using speakers is emitted as well as a signal light that informs the incoming car
that there is a pedestrian in the pedestrian lane. To ensure the safety of the pedestrians, a gate is placed in the
pedestrian lane to prevent passage. The servo motor in the design shall serve as the gate in the model.

The IR sensor will detect upcoming traffic, fulfilling one of the conditions for the warning outputs to emit. If the IR
sensor detects upcoming traffic without the ultrasonic sensor detecting movement in the pedestrian lane, the warning
devices will not emit audio output as well as the motor being in its’ default state. If both the conditions are met (IR
sensor and ultrasonic sensor both detects movement), the warning devices shall engage (LED lights up, speakers
emit an audio output, servo motor prevents passage in the pedestrian lane).

3.2 Technical Background

The list of the materials that were used in this system are as follows:
e  Arduino Uno R3

Large and Small Breadboard

IR Sensor

Ultrasonic Sensor

Micro Servo Motor

Speaker with Grove

Jumper Wires

Electrolytic Capacitor

Ceramic Capacitor

5V Voltage Regulator

220 Ohms Resistor

9 Volt Battery

Table 1 presents the components used in the proposed project and its corresponding cost. Total cost of the project is
3223.97 pesos.

Table 1. Bill of Materials and Cost

Part Price Quantity Total Price
Arduino Uno R3 P249.75 1 P249.75
Large Breadboard P64.75 1 P64.75
Small Breadboard P45.75 1 P45.75
IR Sensor P399.75 1 P399.75
Ultrasonic Sensor P58.75 2 P117.5
Micro Server Motor P274.75 2 P549.5
Speaker with Grove P369.75 2 P739.5
Jumper Wire P49.75 1 set (40 pcs) P49.75
5V Voltage Regulator P45.95 1 P45.95
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Electrolytic Capacitor P4.37 1 P4.37
220 Ohms Resistor P24.18 1 set (10 pcs) P24.18
Ceramic Capacitor P1.985 2 P3.97

Smm LED Light P59.75 1 set (30 pcs) P59.75
9 Volt Rechargeable $499 75 1 $499 75
Battery
Total Cost of Arduino Prototype P3223.97

4. Conclusion

This project focused on the field of IoT and assistive technology through the use of motion and proximity sensors.
The restrictions of this setup due to cost and time constraints forced the researchers to substitute expensive and hard-
to-obtain actuators to be substituted by cheaper ones. The speakers, LEDs, and micro servo motor served as
actuators that alert the sense of hearing, sight, and touch, respectively, making this proposed project assistive to
various pedestrians even to those with disabilities. For the sensors used, the usage of IR sensors makes the project
efficient in relation to its effectivity and cost while the ultrasonic sensors are placed for accuracy in proximity
detection. Thus, this project is a modest attempt for a pedestrian assistance system and improve the safety of
pedestrians with the prototype model using Arduino UNO and several electronic components. Its implementation
plan is fairly limited to small pedestrian crossings. However, future researchers in the field of IoT, electronics, IT,
and engineering could further improve this by enlarging its scope or involving application integrations.
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