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1 INTRODUCTION

This research project is aimed at making a comparative study between the RT-DETR and
YOLOvV8 models about real-time handgun detection in public places. In this paper, an
evaluation will be made for the two outstanding object detection models with respect to
several conditions such as accuracy, speed, robustness, and adaptability. In this work, a
complete dataset of handgun images is being used with rigorous data augmentation methods
so that the hyperparameter tuning might be done efficiently. This will eventually be helpful in
getting insights into the development of more effective and efficient Al-driven security
solutions for public safety and surveillance systems.

2 SETUP GOOGLE COLAB
2.1 GOOGLE DRIVE COLAB CONNECTION SETUP

=>» Go to colab.google.com and select new notebook and upload the notebook

Open notebook
Examples >
Recent

Google Drive
GitHub

Upload

+ New notebook

Figure 1 Upload Notebook



=>» Connect the session by selecting the T4 GPU

Change runtime type

Runtime type

Python 3

Hardware accelerator @

@® cru (O awoePuy (O wacPu () T4GPU
O TPUV2

High-RAM @

Cancel Save

=>» NEXT GO DRIVE.GOOGLE.COM AND create directory any name and upload the model file
My Drive > RT_DERT YOLOVS - =

Type - || People ~ | Modified -
Name Lastmodified v 4 File size
Yolo_VB_NARAMSIMHA_best.pt =

RT_DETR_Naramsimha_best.pt &%

Figure 2 Google Drive

->Now mount the colab notebook to google drive by running the following cell:

from google.colab import
drive.mount( "/« i )

-'__>_'v Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mount("/content/drive”, force_remount=True).
Figure 3 Mounting the google drive
—>Install the ultralytics library and Shap librar

'pip install ultralytics

I'pip install shap

Figure 4 Installation of the library



=» Change the model paths for YOLO v8 and RT DETR

For YOLO v8 change the model and image path with respect to current working

directory;
chan

ultralytics import RTDETR

rt as np
rt matplotlib.pyplot as plt
rt torch

model path = */c
model = RTDETR(mod th)

infer_and visualize(image path, conf_threshold=8.25):

results = model(image path)[@]

imread(image_pa
rtColor(img, cv2.COLOR_BGR2RGB)

g, ax = plt.subplots(figsize=(12, 8))
show(img)

for box, conf, cls in zip(results.boxes.xyxy, results.boxes.conf, results.boxes.cls):

- x1, y2 - y1, fill= , edgecolor="red’, linewidth=2)

fconf:.2f}", color="white', fontweight='hb
alpha=8.5))

Figure 5 Model path for RT DETR

Change path in_line 9 with respect where model file is located.

for class _name, count in class_counts._items():
print(f" {class_name}: {count}")

print(f"\nMean [results.boxes.conf.mean():.4f}"
print(f” {results.boxes.conf.min(}:.4f} - {results.boxes.conf.max

sample_image path =
= infer_and

print_detailed metrics(results)

print("\nInference and evaluat

Figure 6 Image path for RT DETR
Change path at line 60 ,with respect to the location of the image .

=> Follow the same procedure for YOLO v8 and Shap analysis as well. Change the
model path and image according to their location.



n ultralyti

yolo_model YOLO(yolo_model_path)

yolo_infer |_visualize(img_path, conf_thresh=

yolo resul- yolo_model(img_path)[@]

array
rray = cv2. .COLOR_BGR2RGB)
onf, yolo results.boxes.c

plt.Rectan y1) ) » linewidth=2)
dd_patch(bbox)

plt.axis(
plt.title(

yolo sample image =
yolo_results = yolo_infer_and_visu: 3 _imag

print_yolo metrics(yolo re

print(’

Figure 8 Change path in line 59 for the image

2.2 Shap analysis



shap_overlay = cwv2.applyColorMap(shap_overlay 1, 8], cv2.COLORMAP_JET)
shap_overlay = cv2.cvtCol shap_overlay, cv2.COLOR_BGR2RGB)

combined img = np.clip(detections img + shap overlay, @, 255).astype(np.uint8)
axes[2].imshow(combin mg )

axes[2].set title(" ve

plt.tight_layout()
plt.show()

yolo model path =
model = YOLO(yolo model path)

image_path
image = cv2.imread(im
if image is
print(f"Error i : {image path}™)
ground = np.random.rand(18, *image.shape).astype(np.float32)
detections = model predict({image)

shap_values = shap_explainer(image.copy(), background)

visualize(image, detections, shap values)

Figure 9 Shap analysis

Change model path and image at line 78 and 82

2.3 outputs

SHAP

Original Image Detections SHAP Overlay

100 150

Figure 10 shap analysis with YOLO v8



image 1/1 /content/image.jpg: 640x512 1 handgun, 1302.6ms
Speed: 3.4ms preprocess, 1302.6ms inference, 1.8ms postprocess per image at shape (1, 3, 640, 512)

YOLOvVS8 Inference Result

handgun: 0.93

Figure 11 YOLO v8 results



image 1/1 /content/image.jpg: 640x640 1 handgun, 2067.0ms
Speed: 3.1ms preprocess, 2067.0ms inference, ©.5ms postprocess per image at shape (1, 3, 640, 640)

Inference Result

handgun: 0.95

Figure 12 RT DETR results
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