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Gun and Weapon Violence

Over 250,000 people died from firearms in 2019, with the majority of deaths being

homicides, especially in countries like Brazil and the United States,
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Some labelled data of guns and knives
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Development
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A Windows-based
worlkstation

e Demonstrates the _
suitability of the system
for a central monitoring
station

e Can be connected to
multiple IP security
cameras to detect
weapons.

Python

Windows, macOS, Linux,
Raspbian, and more.
NumpPy, OpenCV, PyTorch,
and others.

Ideal for rapidly validating
a proof of concept or
building a prototype.

Raspberry

Pi-based camera

system

Equipped with weapon
detection analytics
Cost-effective solution
does not require a central
monitoring station for
operation.
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YOLOvS8 Madels

Noeno Model

For developing integrated weapon
detection system

Works well with minimal
computational resources of
Raspberry Pi

Provides faster inference but lower
accuracy.

Large Model

Higher accuracy at the cost of

slower inference speed and

increased computational demands.

For the Windows-based

workstation application

o Typically have sufficient

computational power to
handle a Large model




class VideoThread(QThread):
change_pixmap_signal = pyqtSignal(QVariant, arguments=[‘data’])

def _ init_ (self, channel):
super().__init_ ()
self.channel = channel
self.model = YOLO('../YOLOV81_WeaponModel.pt')

def run(self):
# capture from web camli')
vidcap = cv2.VideoCapture(self.channel)
success, image BGR = vidcap.read()
while (success):
now = datetime.now()
success, image BGR = vidcap.read()
results = self.model.predict(image BGR, conf = 0.7)

# Visualize the results on the frame
annotated_frame = results[e].plot()

aDict = {“image": annotated_frame, "result”: results[®], “"datetime”: now}

self.change_pixmap_signal.emit(aDict)

# shut down capture system
vidcap.release()

_ Acode snippet from the developed application
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Weapon detection application interface



NotiRcation

Weapon Detection Demo: Notification! inbox x

ashiq.al@wcs-g.com via sendarid.net

TR 4

28/01/2025 22:07:23 Weapon: 79.55

“\ Reply ~ Forward ) (® )

Email notification

79% @ 10:09 PM

+12315709342

Sent from your
Twilio trial account
- Weapon Detection
Demo: Notification!
28/01/2025
22:07:23 Weapon:
79.55

SMS notification

Real-time weapon detection notification via email and SMS
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Raspberry Pl Camera Prototype

Raspberry Pl camera prototype with integrated weapon detection analytics
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Perfformance Analysis
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YOLOvS8 Large model training results from over 100 epochs using-the weapon dataset

train/cls_loss

- results
smooth

Y —————

0 50 100

val/cls_loss

train/dfl_loss

val/dfl_loss

metrics/precision(B)

0 5'0 12)0
metrics/mAP50(B)

metrics/recall(B)

0 50 100
metrics/mAP50-95(B)




Perfformance Analysis
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YOLOv8 Nano model training results from over 100 epochs using-the weapon dataset




Perfformance Analysis

~ Precision(%) |  Recall(%)
YOLOVS! 82.6 82.8

YOLOvENn /6.8 80.4

Precison and recall values of the trained YOLOv8!| and YOLOv8n models
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Two weapon detection systems

A central monitoring A cost-effective,
station-based application standalone edge camera
capable of analyzing device with built-in

streaming video from weapon detection

commercial IP cameras analytics.
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