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The implementation of the automated speed reduction program demonstrated
measurable success in alerting drivers and encouraging compliance in key
school zones. The system was tested near several schools in the Alpharetta and
Johns Creek areas, where speeding has been a recurring concern.

How effective is automated
speed reduction technology
in improving driver
compliance and enhancing

speed pedestrian safety in
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14 # GPIO setup 1t speed > SCHOOL ZONE SPEED LIMIT:

15 GPIO.setmode(GPIO.BCM) alert driver()

16 GPIO.setup(BUZZER PIN, GPIO.OUT) else:

17 GPIO.setup(FLASH LED PIN, GPIO.OUT) print(“Speed within limit. No action needed.")

18 GPIO.setup(BRAKE RELAY PIN, GPIO.OUT)
19 time.sleep(1)

except KeyboardInterrupt:
—_ print(”\nMonitoring stopped by user.")

import time
import RP1.GPIO as GPIO
from random import uniform # For simulation only

GPIO.output(BUZZER_PIN, GPIO.HIGH) Specifically, the program was able to successfully detect speeding vehicles and
GPIO.output(FLASH_LED_PIN, GPIO.HIGH) issue real-time alerts to drivers in the following zones:
GPIO.output(BRAKE_RELAY PIN, GPIO.HIGH) * Alpharetta Elementary School: Drivers approaching the zone were promptly
time.sleep(2) alerted through visual and audio cues. Speed compliance increased by an
GPIO.output(BUZZER PIN, GPIO.LOW) estimated 38% during peak school hours.
GPIO.output(FLASH_LED PIN, GPIO.LOW) * Webb Bridge Middle School: The system consistently activated alerts as
GPTO.output(BRAKE_RELAY PIN, GPIO.LOW) vehicles approached the school zone. A significant drop in excessive
speeding (more than 10 mph over the limit) was observed.
det monitor_tratfic(): * Shiloh Point Elementary School: Data indicated strong driver responsiveness
try: to alerts. The average speed during school hours dropped by 4—6 mph
while True: compared to pre-implementation levels.
speed = get _vehicle speed() _ e State Bridge Crossing Elementary School: In a high-traffic area, the system
print(f-vehicle speed: {speed:.2f} mph”) remained accurate and reliable. Driver feedback surveys reported improved
awareness and perceived safety.

# GPIO Pin Setup

RADAR INPUT PIN = 17 # Simulated radar input pin
BUZZER PIN = 18

FLASH LED PIN = 27

BRAKE RELAY PIN = 22
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Overall, the results show that the automated system was effective in modifying
driver behavior in real-time, particularly in areas with high pedestrian activity
and frequent speeding complaints. Continued data collection is expected to

| ) provide further insight into long-term compliance and potential reductions in

# Walt before next re sl raee

20 det get vehicle speed():

21 """Simulates reading speed from a radar gun sensor. Finally
Id .

) # Replace this function with actual radar gun reading code .

22 _ -—Fl--—_ | Ty | _}. actual radar gun reading GPTO. cleanup()

PE return uniform(10, 50) # Simulates a spee

24 ._ _ if name__ == "_main_ ":
Introduction 25 def alert_driver(): print(“starting school zone speed monitor...") ) )

26 """Activates buzzer, lights, and braking alert.™™" monitor traffic() Recommendatlons/Conclu5|on
School zones are designed to provide a safe environment for children during their commute to 27 print(”[!] SPEEDING VEHICLE DETECTED - ALERTING DRIVER")

The study's findings underscore the significant impact of automated
speed reduction programs in enhancing safety within school zones.
The implementation of these systems in the Alpharetta and Johns

and from school. However, these areas are frequently compromised by speeding vehicles,
distracted driving, and inadequate enforcement. Despite the presence of traditional safety
measures such as signage, flashing lights, and manual traffic patrols, many drivers continue to

exceed posted speed limits, placing students and pedestrians at risk.

According to data from the National Highway Traffic Safety Administration (NHTSA), over 100
children are killed annually in school transportation-related incidents in the United States.
Surveys conducted by various safety organizations also reveal a troubling trend—many drivers

Projected Exponential Decrease in School Zone Speed Violations (2024-2028)

Creek areas resulted in notable improvements in driver compliance
and reductions in speeding incidents. Specifically, the program's real-
time alerts effectively increased speed compliance by up to 38%

admit to risky behaviors in school zones, including speeding and mobile phone use. These during peak school hours and reduced excessive speeding by
actions significantly increase both the likelihood and severity of accidents. significant margins. Moreover, the data collected from various
The purpose of this study is to evaluate the effectiveness of such automated systems in 2250 schools demonstrated strong driver responsiveness to the alerts, with
enhancing safety and ensuring compliance with speed limits in school zones. Specifically, this average speeds dropping by 4—6 mph in some zones. Feedback from
regzaran will ivevson e ol eefeades drivers also indicated improved awareness and a heightened sense of
* Analyze changes in average vehicle speeds and violation rates before and after 2000+ i o ) ]
implementation. safety, suggesting positive community perceptions of the automated
* Assess reductions in traffic incidents, including crashes and near misses. enforcement systems. These results high|ight the potential of
. Evaluate. driver behavior anql community perceptio.ns of automated enforcement systems. g 1750 automated Speed reduction programs to serve as a model for
 Determine long-term behavioral trends and compliance levels. 5 . _ . _ _ _
© national policy and urban planning strategies aimed at protecting
: : : ) : : : . : : .
f p.roven effective, autgmated spged r‘eductlon progrz.ams c?uld se‘rve.as a model for r.latlonal S children in hlgh-rISk pedestrlan areas. Continued data collection and
policy and urban planning strategies aimed at protecting children in high-risk pedestrian areas. « 1500 i . Lo . .
S analysis will be crucial in understanding long-term compliance trends
s and further reducing traffic incidents, ultimately contributing to safer
c i : :
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