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import 0s

import shutil
import subprocess
import sys

from pathlib import Path

import requests




# ===== File Download Ultilities =====
def download file(url, save path):
try:
response = requests.get(url, stream=True)

response.raise_for status()

total size = int(response.headers.get("content-length", 0))
block size =8192
downloaded = 0

with open(save path, "wb") as f:
for chunk in response.iter_content(chunk size=block size):
f.write(chunk)
downloaded += len(chunk)
percent = int(100 * downloaded / total size) if total_size > 0 else 0
sys.stdout.write(f"\rf DOWNLOADY] {percent}% complete")

sys.stdout.flush()

sys.stdout.write("\n")
return True
except Exception as e:
print(f'[ERROR] Download failed: {e}")

return False

===== Main Setup Function =====
def main():
print("\n" + "=" * 60)

print("YOLO-TinyPerson Environment Setup")




print("="* 60 + "\n")

import ultralytics

print(f"[v/] Ultralytics version {ultralytics. version__} is already installed")

except ImportError:
print("[*] Installing ultralytics package...")

nn nn

subprocess.check call([sys.executable, "-m", "pip", "install", "ultralytics"])

print("[v'] Ultralytics installed successfully")

from ultralytics import settings

if os.name == "nt":

dataset_dir = Path("E:/GitHub/Y OLO-TinyPerson/dataset")

font dir = Path(os.path.expanduser("~")) / ".config" / "Ultralytics"
else:

dataset dir = Path("/mnt/workspace/dataset")

font_dir = Path("/root/.config/Ultralytics")
settings.update({"datasets_dir": str(dataset dir)})

print(f"[1] Dataset directory set to {dataset dir}")

dataset path = Path(dataset dir)

if dataset path.exists():

print(f'[v] Dataset directory already exists at {dataset dir}")

else:




print(f'[!] Dataset directory not found at {dataset dir}")

dataset_archive = Path("dataset.7z")
if not dataset archive.exists():
print("[*] Downloading dataset.7z...")
dataset url
"https://github.com/xixu-me/Y OLO-TinyPerson/releases/download/dataset/dataset.7z"

if download_file(dataset url, dataset archive):

print("[v'] Dataset download completed")

else:
print("[!] Dataset download failed. Cannot continue setup.")
return
else:

print(f'[1] Found existing dataset archive at {dataset archive}")

print("[*] Extracting dataset.7z...")
try:
try:
import py7zr

print("[V'] py7zr is already installed")

except ImportError:

print("[*] Installing py7zr package...")

subprocess.check call([sys.executable, "-m", "pip", "install", "py7zr"])

print("[v'] py7zr installed successfully")

import py7zr




with py7zr.SevenZipFile(dataset archive, mode="r") as z:

z.extractall()

print("[v'] Dataset extracted successfully")

extracted dataset = Path("dataset")
if extracted dataset.exists() and str(extracted dataset) != str(

dataset path

dataset path.parent.mkdir(parents=True, exist ok=True)

shutil. move(str(extracted dataset), str(dataset path))

print(f'[v'] Dataset moved to {dataset path}")

except Exception as e:
print(f'[ERROR] Extraction failed: {e}")

return

font_dir.mkdir(parents=True, exist ok=True)

font path = font_dir / "Arial.ttf"

if not font_path.exists():

else:

print(f"[*] Downloading Arial.ttf to {font path}...")
url = "https://ultralytics.com/assets/Arial.ttf"

download _file(url, font path)

print(f"[v/] Arial.ttf downloaded successfully to {font path}")




print(f'[v'] Arial.ttf already exists at {font _path}")

weights dir = Path("weights")
weights _dir.mkdir(parents=True, exist ok=True)

print(f"'[1] Weights directory set to {weights dir}")

nn "nn nn nn nn

yolo_models = ["yolo11n", "yolov8x", "yolov9e", "yolov10x", "yolo11x", "yolo12x"]

base url = "https://github.com/ultralytics/assets/releases/download/v8.3.0/"

for model in yolo_models:
weight_file = " {model}.pt"

weight path = weights dir / weight file

if weight path.exists():
print(f'[v'] {weight _file} already exists at {weight path}")
else:
print(f'[*] Downloading {weight file}...")
weight url = " {base url} {weight file}"
if download_file(weight url, weight path):
print(f'[v'] {weight file} downloaded successfully to {weight path}")

else:

print(f'[ERROR] Failed to download {weight file}")

print("\n" + "=" * 60)

print("[v'] Environment setup complete!")




print("=""* 60)

# ===== Script Entry Point =====
if name ==" main ":
main()

2) BEAYIZR (train.py)
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import time

import torch

from ultralytics import YOLO

# ===== Model Configuration =====

MODELS =[
"name": "YOLOvS8x", "model path": "weights/yolov8x.pt", "epochs": 2},
"name": "YOLOvV9e", "model path": "weights/yolov9e.pt", "epochs": 2},
"name": "YOLOvVI10x", "model path": "weights/yolov10x.pt", "epochs": 2},
"name": "YOLOI11x", "model path": "weights/yolo11x.pt", "epochs": 2},
"name": "YOLO12x", "model path": "weights/yolo12x.pt", "epochs": 2},




# ===== Model Training Function =====

def train_model(model config, dataset yaml="dataset/tinyperson.yaml"):
print(f"\n{"="*60}")
print(f'Training {model config['name']} on TinyPerson dataset")

print(f" {"="*60}\n")

hyperparams = {
"data": dataset yaml,
"epochs": model config["epochs"],
"imgsz": 640,
"batch": 0.90,
"device": 0 if torch.cuda.is_available() else "cpu",
"workers": 8,
"Ir0": 0.01,
"Irf": 0.001,
"momentum": 0.937,
"weight decay": 0.0005,
"warmup_epochs": 3.0,
"project": "results",
"name": model config["name"],
"exist_ok": True,

"patience": 50,




"optimizer": "SGD",
"cos_Ir": True,
"box": 7.5,
"cls": 0.5,
"hsv_h": 0.015,
"hsv_s": 0.7,
"hsv_v": 0.4,
"fliplr": 0.5,
"mosaic": 0.0,
"mixup": 0.0,
"scale": 0.3,
"rect": False,
"save": True,

"save period": 10,

start time = time.time()

results = model.train(**hyperparams)

duration = time.time() - start_time
hours, remainder = divmod(duration, 3600)

minutes, seconds = divmod(remainder, 60)

print(f"\n[v'] Training completed in {int(hours)}h {int(minutes)}m {int(seconds)}s")

output_path = f"results/{model config['name']}/weights/best.pt"
print(f'[i] Model saved to {output_path}")

return str(output path)
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# ===== Main Training Execution =====
def main():
trained models = {}

start time = time.time()

print("\n" + n_mn x 60)
print("YOLO-TinyPerson Training")
print(":" % 60 + "\n")

if torch.cuda.is_available():
gpu_name = torch.cuda.get device name(0)
gpu_memory = torch.cuda.get device properties(0).total memory / (1024**3)
print(f"[1] Training on GPU: {gpu name} with {gpu memory:.2f} GB memory")
else:
print(
"['T No GPU available. Training on CPU (not recommended for YOLO

training)"

for model config in MODELS:
model_path = train_model(model_config)

trained models[model config["name"]] = model path

total duration = time.time() - start_time




hours, remainder = divmod(total duration, 3600)

minutes, seconds = divmod(remainder, 60)

print(f"\n{"="*60}")

print(f"[v'] All models trained in {int(hours)}h {int(minutes)}m {int(seconds)}s")

print(f" {"="*60}")

print("\n[i] Trained Models Summary:")

print("-" * 60)

for name, path in trained models.items():
print(f"[v] {name}: {path}")

print("-" * 60)

# ===== Script Entry Point =====
if name ==" main "
main()

3) ZERATMAL (visualize.py)
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import os

from pathlib import Path

import matplotlib.pyplot as plt

import pandas as pd
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# ===== Configuration =====
RESULTS_DIR = "results"
MODELS =["YOLOvV8x", "YOLOvV9¢", "YOLOv10x", "YOLO11x", "YOLO12x"]

PLOTS_DIR = "visualizations"
os.makedirs(PLOTS_DIR, exist_ok=True)

COLORS = {
"YOLOVSx": "#1{77b4",
"YOLOv9e": "#ff7f0e",
"YOLOVI10x": "#2ca02c",
"YOLO11x": "#d62728",
"YOLO12x": "#9467bd",

===== Main Visualization Function =====
def main():
print("\n" + "="* 60)
print("YOLO-TinyPerson Visualization")
print("="* 60 + "\n")

print("[*] Loading training data for YOLO models...")

dataframes = {}

for model in MODELS:

csv_path = os.path.join(RESULTS DIR, model, "results.csv")
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if os.path.exists(csv_path):

dataframes[model] = pd.read csv(csv_path)

print(f'[v'] Loaded data for {model}, {len(dataframes[model])} epochs")

else:

print(f"[!] Warning: No results file found for {model}")

if not dataframes:
print("[ERROR] No data found. Exiting.")

exit()

plt.style.use("seaborn-v0_8-whitegrid")
plt.rcParams.update({"font.size": 12})

plt.rcParams["figure.figsize"] = (12, 8)

print("\n[*] Generating comparative plots...")

print("[*] Creating Training Loss plot")
plt.figure()
for model, df in dataframes.items():
total loss = df["train/box_loss"] + df]"train/cls_loss"] + df]"train/dfl_loss"]

plt.plot(df]"epoch"], total_loss, label=model, color=COLORS[model], linewidth=2)

plt.xlabel("Epoch")
plt.ylabel("Combined Training Loss")
plt.title("Training Loss Comparison")
plt.legend()

plt.grid(True)
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plt.tight layout()

plt.savefig(os.path.join(PLOTS_DIR, "training_loss _comparison.png"), dpi=300)

print("[*] Creating mAP@0.5 plot")

plt.figure()

for model, df in dataframes.items():

plt.plot(

df["epoch"],
df"metrics/mAP50(B)"],
label=model,
color=COLORS[model],

linewidth=2,

plt.xlabel("Epoch")

plt.ylabel("mAP@0.5")

plt.title("mAP@0.5 Comparison")

plt.legend()

plt.grid(True)

plt.ylim(0, max([df] "metrics/mAP50(B)"].max() for df in dataframes.values()]) * 1.1)
plt.tight layout()

plt.savefig(os.path.join(PLOTS_DIR, "map50_ comparison.png"), dpi=300)

print("[*] Creating Precision plot")
plt.figure()

for model, df in dataframes.items():

plt.plot(
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df["epoch"],
df["metrics/precision(B)"],
label=model,
color=COLORS[model],

linewidth=2,

plt.xlabel("Epoch")
plt.ylabel("Precision")
plt.title("Precision Comparison")
plt.legend()

plt.grid(True)

plt.ylim(0, 1)

plt.tight layout()

plt.savefig(os.path.join(PLOTS_DIR, "precision_comparison.png"), dpi=300)

print("[*] Creating Recall plot")

plt.figure()

for model, df in dataframes.items():

plt.plot(

df["epoch"],
df["metrics/recall(B)"],
label=model,
color=COLORS[model],

linewidth=2,

plt.xlabel("Epoch”)
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plt.ylabel("Recall")
plt.title("Recall Comparison")
plt.legend()

plt.grid(True)

plt.ylim(0, 1)

plt.tight _layout()

plt.savefig(os.path.join(PLOTS DIR, "recall comparison.png"), dpi=300)

print("[*] Creating Learning Rate plot")
plt.figure()
for model, df in dataframes.items():

plt.plot(
dff"epoch"], df["lr/pg0"], label=model, color=COLORS[model], linewidth=2

plt.xlabel("Epoch")
plt.ylabel("Learning Rate")
plt.title("Learning Rate Comparison")
plt.legend()

plt.grid(True)

plt.yscale("log")

plt.tight_layout()

plt.savefig(os.path.join(PLOTS_DIR, "learning_rate comparison.png"), dpi=300)

print("[*] Creating individual loss component plots")

loss_components = ["box_loss", "cls_loss", "dfl loss"]
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for component in loss components:
plt.figure()
for model, df in dataframes.items():
plt.plot(

df["epoch"],
dfff"train/{component} "],
label=model,
color=COLORS[model],

linewidth=2,

plt.xlabel("Epoch™)

plt.ylabel(f" {component.replace(’ ', ' ").title()}")

plt.title(f" {component.replace(’ ', '").title()} Comparison")
plt.legend()

plt.grid(True)

plt.tight _layout()

plt.savefig(os.path.join(PLOTS_ DIR, f"{component} comparison.png"), dpi=300)

print("[*] Creating combined metrics plot")

plt.figure(figsize=(14, 10))

# Precision subplot
plt.subplot(3, 1, 1)
for model, df in dataframes.items():
plt.plot(
df["epoch"],

df"metrics/precision(B)"],
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label=model,

color=COLORS[model],

linewidth=2,

)

plt.ylabel("Precision")
plt.title("Model Performance Metrics Comparison")
plt.legend()
plt.grid(True)
plt.ylim(0, 1)

# Recall subplot
plt.subplot(3, 1, 2)
for model, df in dataframes.items():
plt.plot(
dff"epoch"],
df"metrics/recall(B)"],
label=model,
color=COLORS[model],
linewidth=2,
)
plt.ylabel("Recall")
plt.grid(True)
plt.ylim(0, 1)

# mAP subplot
plt.subplot(3, 1, 3)
for model, df in dataframes.items():

plt.plot(
dff"epoch"],
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df["metrics/mAP50(B)"],
label=model,
color=COLORS[model],
linewidth=2,
)
plt.xlabel("Epoch")
plt.ylabel("mAP@0.5")
plt.grid(True)
plt.ylim(0, max([df] "metrics/mAP50(B)"].max() for df in dataframes.values()]) * 1.1)

plt.tight layout()

plt.savefig(os.path.join(PLOTS DIR, "combined metrics comparison.png"), dpi=300)

print(f"\n[v'] All plots saved to {Path(PLOTS DIR).absolute()}")

print("="* 60)

# ===== Script Entry Point =====
if name ==" main "
main()
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Learning Rate Comparison
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import 0s

import time
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import matplotlib.pyplot as plt
import numpy as np

import pandas as pd

import torch

from ultralytics import YOLO

===== Model Configuration =====
MODELS =
{"name": "YOLOvVS8x", "model path": "results/YOLOv8x/weights/best.pt"},
"name": "YOLOvV9e", "model path": "results/Y OLOv9e/weights/best.pt"},
{"name": "YOLOvVI10x", "model path": "results/YOLOv10x/weights/best.pt"},
"name": "YOLO11x", "model path": "results/'YOLO11x/weights/best.pt"},
{"name": "YOLO12x", "model path": "results/YOLO12x/weights/best.pt"},

COLORS = {
"YOLOVSx": "#1{77b4",
"YOLOV9e": "#{f7f0e",
"YOLOV10x": "#2ca02c",
"YOLOl11x": "#d62728",
"YOLO12x": "#9467bd",

EVAL DIR = "evaluations"
PLOTS_DIR = os.path.join(EVAL DIR, "plots")
os.makedirs(EVAL DIR, exist ok=True)
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os.makedirs(PLOTS_DIR, exist ok=True)

# ===== Model Evaluation Function =====
def evaluate model(model config, val data="dataset/images/val"):

print(f"\n[*] Evaluating {model config['name']} on TinyPerson test set...")

eval params = {
"batch": 4,
"conf": 0.25,
"iou": 0.5,
"max_det": 300,

"device": 0 if torch.cuda.is_available() else "cpu",

start time = time.time()
results = model.val(**eval params)

end_time = time.time()

metrics = {
"model": model config["name"],

"precision": results.results_dict["metrics/precision(B)"],
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"recall": results.results dict["metrics/recall(B)"],
"mAPS50": results.results_dict["metrics/mAP50(B)"],
"mAP50-95": results.results_dict["metrics/mAP50-95(B)"],
"fl_score": 2
*(

results.results_dict["metrics/precision(B)"]

* results.results _dict["metrics/recall(B)"]

)

/(
results.results_dict["metrics/precision(B)"]
+ results.results_dict["metrics/recall(B)"]
+ 1le-10

),

"mean_IoU": results.results dict.get("metrics/iou(B)", 0),
"inference time": (end time - start_time) / len(os.listdir(val data)),

"inference fps": len(os.listdir(val data)) / (end time - start time),

if hasattr(results, "box") and hasattr(results.box, "iou"):

metrics["mean_IoU"] = results.box.iou.mean().item()

print(
f'[v'] Evaluation complete: Precision={metrics['precision']:.4f}, "

f"Recall={metrics['recall']:.4f}, F1={metrics['f]l score']:.4f}, "

f'Inference Speed={metrics['inference fps']:.2f} FPS"

return metrics
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except Exception as e:
print(f'[ERROR] Evaluating {model config['name']}: {str(e)}")
return {
"model": model config["name"],
"precision": 0,
"recall": 0,
"mAP50": 0,
"mAP50-95": 0,
"f1_score": 0,
"mean_IoU": 0,
"inference time": 0,
"inference fps": 0,

"error": str(e),

===== Model Size Calculation Function =====
def measure_model_size(model path):
try:
return os.path.getsize(model path) / (1024 * 1024)
except:

return 0

===== Plot Generation Function =====
def generate plots(results_df):

print("\n[*] Generating performance comparison plots...")
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plt.style.use("seaborn-v0_8-whitegrid")

plt.rcParams.update({"font.size": 12})

plt.figure(figsize=(12, 8))
models = results df["model"]
x = np.arange(len(models))

width = 0.25

plt.bar(

x - width, results_df["precision"], width, label="Precision", color="#3498db"
)
plt.bar(x, results_df["recall"], width, label="Recall", color="#2ecc71")

plt.bar(x + width, results_df["fl score"], width, label="F1-score", color="#e74c3c")

plt.xlabel("Model")

plt.ylabel("Score")

plt.title("Precision, Recall, and F1-score Comparison")

plt.xticks(x, models)

plt.legend()

plt.ylim(0, 1)

plt.grid(axis="y")

plt.tight layout()

plt.savefig(os.path.join(PLOTS_DIR, "precision_recall fl.png"), dpi=300)

print("[*] Created precision/recall/F1 comparison plot")

plt.figure(figsize=(12, 8))
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plt.bar(x - width / 2, results df["mAP50"], width, label="mAP@0.5", color="#9b59b6")
plt.bar(

X + width / 2,

results_df["mAP50-95"],

width,

label="mAP@0.5:0.95",

color="#f39c12",

plt.xlabel("Model")

plt.ylabel("mAP")

plt.title("mAP Comparison")

plt.xticks(x, models)

plt.legend()

plt.grid(axis="y")

plt.tight layout()

plt.savefig(os.path.join(PLOTS_DIR, "map comparison.png"), dpi=300)

print("[*] Created mAP comparison plot")

plt.figure(figsize=(12, 8))

bars = plt.bar(models, results df["inference fps"], color="#1abc9c")

plt.xlabel("Model")
plt.ylabel("Frames Per Second (FPS)")
plt.title("Inference Speed Comparison")

plt.grid(axis="y")

for bar in bars:
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height = bar.get height()
plt.text(
bar.get x() + bar.get width() /2.0,
height + 0.5,
f"{height:.1f}",
ha="center",

va="bottom",

plt.tight layout()
plt.savefig(os.path.join(PLOTS_DIR, "inference speed.png"), dpi=300)

print("[*] Created inference speed comparison plot")

plt.figure(figsize=(10, 8))

for 1, row in results_df.iterrows():

model name = row["model"]

plt.scatter(
row][ "recall"],
row["precision"],
s=row["mAP50"] * 500,
color=COLORS.get(model name, "blue"),
alpha=0.7,

label=model name,

plt.xlabel("Recall")

plt.ylabel("Precision")
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plt.title("Precision vs Recall (bubble size = mAP@0.5)")

plt.xlim(0, 1)

plt.ylim(0, 1)

plt.grid(True)

plt.legend()

plt.tight _layout()

plt.savefig(os.path.join(PLOTS DIR, "precision recall map.png"), dpi=300)

print("[*] Created precision-recall scatter plot")

plt.figure(figsize=(10, 10))

categories = ["Precision", "Recall", "F1-score", "mAP50", "mAP50-95"]

N = len(categories)

angles = [n / float(N) * 2 * np.pi for n in range(N)]

angles += angles[:1]

ax = plt.subplot(111, polar=True)

for 1, row in results_df.iterrows():
model name = row["model"]
values = [
row|["precision"],
row|["recall"],
row["fl_score"],
row["mAP50"],
row["mAP50-95"],
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values += values|:1]

ax.plot(
angles,
values,
linewidth=2,
label=model name,
color=COLORS.get(model name, "blue"),

)
ax.fill(angles, values, alpha=0.1, color=COLORS.get(model name, "blue"))

plt.xticks(angles[:-1], categories)

plt.ylim(0, 1)

plt.legend(loc="upper right", bbox to anchor=(0.1, 0.1))

plt.title("Model Performance Comparison")

plt.tight layout()

plt.savefig(os.path.join(PLOTS_DIR, "radar _comparison.png"), dpi=300)

print("[*] Created radar comparison plot")

print(f"[v'] All plots saved to {PLOTS_DIR}")

# ===== Main Evaluation Function =====

def main():
print("\n" + "="* 60)
print("YOLO-TinyPerson Model Evaluation")

print("="* 60 + "\n")
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device = "GPU" if torch.cuda.is_available() else "CPU"

print(f"[i] Running evaluations on {device}")

valid models =[]
for model in MODELS:
if os.path.exists(model["model path"]):
model["size_ mb"] = measure_model_size(model["model path"])

valid_models.append(model)
print(f'[v'] Found {model['name']} model: {model['size_mb']:.2f} MB")

else:

print(f"[!] Model not found: {model['name']} at {model['model path']}")

if not valid_models:
print("[ERROR] No valid models found. Please train models first.")

return

all results =[]

for model in valid_models:
results = evaluate_model(model)
results["model size mb"] = model["size mb"]

all results.append(results)

results df = pd.DataFrame(all results)

csv_path = os.path.join(EVAL DIR, "model comparison.csv")
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results_df.to_csv(csv_path, index=False)

print(f"\n[v'] Evaluation results saved to {csv_path}")

print("\n[i] Model Performance Summary:")

print("-" * 100)

print(
f'{'Model":<10} | {'Precision':>9} | {'Recall:>9} | {'F1-Score':>9} | "
f'{'mAP50">9} | {'mAP50-95'>9} | {'IoU">9} | {'Speed (FPS):>10} | {'Size

(MB)":>9}"
)
print("-" * 100)

for , row in results df.iterrows():
print(
f'{row['model']:<10} | {row['precision']:>9.4f} | {row['recall']:>9.4f} | "
f'{row['fl score']:>9.4f} | {row['mAP50']:>9.4f} | {row['mAP50-95']:>9.4f} | "
f"{row['mean_IoU']:>9.4f} | {row['inference fps']:>10.2f} |
{row['model size mb']:>9.2f}"
)
print("-" * 100)

print("\n" + "=" * 60)
print(f"[v'] Evaluation complete! Results saved to {EVAL DIR}")

print("=" * 60)
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if name ==" main "

main()
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