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sudo apt update
sudo apt install python3
sudo apt install python3-pip

e [I] jtop

sudo pip3 install -U pip -i https://pypi.tuna.tsinghua.edu.cn/simple
sudo pip3 install jetson-stats -i https://pypi.tuna.tsinghua.edu.cn/simple

sudo systemctl restart jtop.service

2 jtop???
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Model: NVIDIA Jetson Orin Nano Engineering Reference Developer Kit Super - [L4T 36.4.4] Jetpack NOT DETECTED
PWMFAN © PWM 26% - 1344RPM Speed [-] [+]

Profiles:
[quiet]
[cool]
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jtop 4.3.2 - (c) 2024, Raffaello Bonghi [raffaello@rnext.1t]

Website: https://rnext.it/jetson_stats

Platform Serial Number: [s|XX CLICK TO READ XXX]
Machine: aarch64 Hardware
System: Linux Model: NVIDIA Jetson Orin Nano Engineering Reference Developer Kit Super
Distribution: Ubuntu 22.84 Jammy Jellyfish 699-level Part Number: 698-13767-0003-301 F.1
Release: 5.15.148-tegra P-Number: p3767-0003
Python: 3.18.12 Module: NVIDIA Jetson Orin Nano (8GB ram)
SoC: tegrazi4d
Libraries CuDA Arch BIN: 8.7
CUDA: M G LAT: 36.4.4
CuDNN: MI \ Jetpack: MISSING
TensorRT:
VPI: MI G Hostname: jetson-desktop
vulkan: 1.3.204 Interfaces
OpenCV: 4.5.4 with CUDA: enP8plso: 192.168.50.244
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sudo apt update

sudo apt install nvidia-jetpack

jtop 4.3.2 - (c) 2024, Raffaello Bonghi [raffaello@rnext.it]
Website: https://rnext.it/jetson_stats

Platform Serial Number: [s|XX CLICK TO READ
XXX]chine: aarché64 Hardware
System: Linux Model: NVIDIA Jetson Orin Nano Eng
Distribution: Ubuntu 22.04 Jammy Jellyfish 699-level Part Numb
Release: 5.15.148-tegra P-Number: p3767-0
Python: 3.10.12 Module: NVIDIA Jetson Orin Mano (8
SoC: tegra234
Libraries CUDA Arch BIN: 8.7
CUDA: 12.6.68 L4T: 36.4.4
Jetpack:
TensorRT: 1¢F 5.30
VPI: 3.2.4 Hostname: jetson-desktop
Vulkan: 1.3.204 Interfaces
OpenCV: 4.8.0 with CUDA: enP8pls0: 192.168.50.244
dockero: 172.17.0.1
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sudo nvpmodel -m 2 #nano [JJ2[Jsuper

sudo jetson clocks --fan
CpUlIIIT]

sudo apt install stress

stress --cpu 8 --io 4 --vm 2 --vm-bytes 128M --hdd 1 --hdd-bytes 1024M

gpullIlT]

git clone https://github.com/anseeto/jetson-gpu-burn/
cd jetson-gpu-burn
make

./gpu_burn 100000
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jtop 4.3.2 - (c) 2024, Raffaello Bonghi [raffaello@rnext.it]
Website: https://rnext.it/jetson_stats

Platform Serial Number: [s|XX CLICK TO READ
XXX]chine: aarché64 Hardware
System: Linux Model: NVIDIA Jetson Orin Nano Eng
Distribution: Ubuntu 22.04 Jammy Jellyfish 699-level Part Number: 699-13767-0
Release: 5.15.148-tegra P-Number: p3767-¢
Python: 3.10.12 Module: NVIDIA Je
SoC: tegra234
Libraries CUDA Arch BIN: 8.7
CUDA: 12.6.68 L4T: 36.4.4
CuDNN: S ). 75 Jetpack:
TensorRT:
VPI: 3.2.4 Hostname: jetson-desktop
Vulkan: 1.3.204 Interfaces
OpenCV: 4.8.0 with CUDA: enP8pls0: 192.168.50.244
dockerd: 172.17.0.1
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#!/bin/bash
# opencv_install.sh
# Modified from

https://github.com/AastaNV/JEP/blob/master/script/install opencv4.10.0 Jetpack6.1l.sh
version="4.10.0"

folder="workspace"

remove old=""

set -e

# Parse command-line arguments

for arg in "$@"; do
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case $arg in
--version=%*)
version="${arg#*=1}"
--folder=*)
folder="${arg#*=}"
--remove-old=*)
remove old="${arg#*=}"
--help|-h)
echo "Usage: $0 [--version=4.x.x] [--folder=dir]

exit 0

r

*)
echo "Unknown parameter: $arg"
echo "Usage: $0 [--version=4.x.x] [--folder=dir]
exit 1
esac

done

# Create installation directory if it doesn't exist
if [ ! -d "$folder" ]1; then
echo "Creating directory: $folder"
mkdir -p "$folder"
fi
cd "$folder" || exit

# 0ld OpenCV removal logic
if [ -z "$remove old" 1; then
read -rp "Do you want to remove system-installed OpenCV?

fi

case "$remove old" in
[yY] | [yYlleE][sS])
echo "** Removing system OpenCV packages"
sudo apt -y purge *libopencv*
sudo apt -y autoremove

r

[--remove-old=yes/no]"

[--remove-old=yes/no]"

(yes/no):

" remove old



echo "** Skipping system OpenCV removal"

esac

eCho M--eemmie e e .

echo "** Installing dependencies (1/4)"

echo "-----ommir !

sudo apt-get update

sudo apt-get install -y build-essential cmake git libgtk2.0-dev pkg-config \
libavcodec-dev libavformat-dev libswscale-dev libgstreamerl.0-dev \
libgstreamer-plugins-basel.@-dev python3-dev python3-numpy libtbb2 \
libtbb-dev libjpeg-dev libpng-dev libtiff-dev libv4l-dev v4l-utils qv4l2 curl

# Verify essential dependencies installed
for dep in g++ cmake git pkg-config; do
if ! command -v "$dep" > /dev/null; then
echo "Error: $dep installation failed"

exit 1

# Check if source files already exist
download opencv=false

download contrib=false

if [ ! -f "opencv-${version}.zip" 1; then
echo "Downloading opencv-${version}.zip"
wget -0 opencv-${version}.zip https://github.com/opencv/opencv/archive/${version}.zip || {
echo "Download failed! Check your internet connection or verify the version exists"
exit 1
}
download opencv=true
else
echo "opencv-${version}.zip exists, skipping download"

fi



if [ ! -f "opencv_contrib-${version}.zip" ]; then
echo "Downloading opencv_contrib-${version}.zip"
wget -0 opencv _contrib-${version}.zip
https://github.com/opencv/opencv contrib/archive/${version}.zip || {
echo "Download failed! Check your internet connection or verify the version exists"
exit 1
}
download contrib=true
else
echo "opencv_contrib-${version}.zip exists, skipping download"

fi

# Unpack source files
if [ ! -d "opencv-${version}" ] || $download opencv; then
if [ -d "opencv-${version}" ]; then
echo "Removing existing opencv-${version} directory"
rm -rf "opencv-${version}"
fi
echo "Unpacking opencv-${version}.zip"
unzip -q opencv-${version}.zip || {

echo "Extraction failed! File may be corrupt"

exit 1
}
fi
if [ ! -d "opencv _contrib-${version}" ] || $download contrib; then
if [ -d "opencv_contrib-${version}" ]; then
echo "Removing existing opencv_contrib-${version} directory"
rm -rf "opencv_contrib-${version}"
fi
echo "Unpacking opencv_contrib-${version}.zip"
unzip -q opencv_contrib-${version}.zip || {
echo "Extraction failed! File may be corrupt"”
exit 1
}
fi

# Clean up zip files after successful extraction

if [ $? -eq 0 ]; then



rm -f opencv-${version}.zip opencv_contrib-${version}.zip

fi

cd opencv-${version} || exit

echo "------cmmmm !
echo "** Building OpenCV ${version} (3/4)"
echo "-----ommir !
mkdir -p release

cd release

# Auto-detect CUDA architecture
cuda_arch=""
if command -v nvidia-smi &> /dev/null; then
gpu_name=$(nvidia-smi --query-gpu=name --format=csv,noheader | head -nl)
if [[ $gpu_name == *"Orin"* 1] || [[ $gpu_name == *"Jetson"* ]]; then
cuda_arch="8.7"
elif [[ $gpu_name == *"A100"* ]]; then
cuda_arch="8.0"
fi
fi

cmake cmd="cmake -D WITH CUDA=ON -D WITH CUDNN=ON -D OPENCV_GENERATE PKGCONFIG=ON "
cmake cmd+="-D OPENCV_EXTRA MODULES PATH=../../opencv contrib-${version}/modules "
cmake cmd+="-D WITH GSTREAMER=ON -D WITH LIBV4L=ON -D BUILD opencv_python3=0N "
cmake cmd+="-D BUILD TESTS=OFF -D BUILD PERF TESTS=0FF -D BUILD EXAMPLES=0FF "
cmake cmd+="-D CMAKE BUILD TYPE=RELEASE -D CMAKE INSTALL PREFIX=/usr/local "

# Add CUDA architecture if detected

if [ -n "$cuda_arch" ]; then
echo "Detected NVIDIA GPU: ${gpu_name}, using CUDA_ARCH_BIN=${cuda_arch}"
cmake cmd+="-D CUDA ARCH BIN=${cuda arch} -D CUDA ARCH PTX=\"\" "

else
echo "No supported GPU detected, skipping CUDA architecture flags"

fi

# Execute CMake configuration
echo "CMake command: $cmake cmd .."
$cmake cmd .. || {

echo "CMake configuration failed"



exit 1

# Parallel build (leave one core for system stability)
cpu_cores=$(($(nproc) - 1))
[ $cpu cores -1t 1 ] && cpu_cores=1
echo "Building with ${cpu_cores} CPU cores"
make -j${cpu cores} || {
echo "Compilation failed"

exit 1

echo "-----ccoommmii e

echo "** Installing OpenCV ${version} (4/4)"

sudo make install || {
echo "Installation failed"

exit 1

# Add environment variables to .bashrc (only if not already present)
bashrc=~/.bashrc
env_lines=(

"export LD_LIBRARY_PATH=/usr/local/1lib:\$LD_LIBRARY_PATH"

"export PYTHONPATH=/usr/local/lib/python3.10/site-packages/:\$PYTHONPATH"

for line in "${env_lines[@]}"; do
if ! grep -Fxq "$line" "$bashrc"; then
echo "Adding to .bashrc: $line"
echo "$line" >> "$bashrc"
else
echo "Environment variable already exists: $line"
fi

done

source ~/.bashrc

echo "** QpenCV ${version} installation completed"

echo "Verification commands:"



echo " pkg-config --modversion opencv4"

echo " python3 -c 'import cv2; print(cv2. version_ )'"

echo "** Installation successful!"

2. 7?7777

2.1 1111 opencv

sudo apt-get purge libopencv*
sudo apt autoremove

sudo apt-get update
2.2 (11111

sudo apt-get update

sudo apt-get install -y build-essential cmake git libgtk2.0-dev pkg-config libavcodec-dev
libavformat-dev libswscale-dev

sudo apt-get install -y libgstreamerl.0-dev libgstreamer-plugins-basel.0-dev python3.10-dev
python3-numpy

sudo apt-get install -y libtbb2 libtbb-dev libjpeg-dev libpng-dev libtiff-dev libv4l-dev v4l-
utils qv4l2

sudo apt-get install -y curl

2.3 1] opencv[l] (O 4.10.01111 )

version=4.10.0

wget -0 "opencv-${version}.zip" "https://github.com/opencv/opencv/archive/${version}.zip"
wget -0 "opencv_contrib-${version}.zip"
"https://github.com/opencv/opencv_contrib/archive/${version}.zip"

unzip "opencv-${version}.zip"

unzip "opencv_contrib-${version}.zip"

rm "opencv-${version}.zip" "opencv contrib-${version}.zip"

cd "opencv-${version}/"

2.4 110

(LLITITITTIIT]




mkdir build

cd build/

cmake -D WITH CUDA=ON -D WITH CUDNN=ON -D CUDA ARCH BIN="8.7" -D CUDA ARCH PTX="" -D
OPENCV_GENERATE PKGCONFIG=ON -D OPENCV EXTRA MODULES PATH=../../opencv_contrib-
${version}/modules -D WITH GSTREAMER=ON -D WITH LIBV4L=ON -D BUILD opencv python3=0N -D
BUILD TESTS=OFF -D BUILD PERF TESTS=0FF -D BUILD EXAMPLES=0FF -D CMAKE BUILD TYPE=RELEASE -D
CMAKE INSTALL PREFIX=/usr/local

make -j$(nproc)
2.5 1]

sudo make install
echo 'export LD LIBRARY PATH=/usr/local/lib:$LD LIBRARY PATH' >> ~/.bashrc
echo 'export PYTHONPATH=/usr/local/lib/python3.10/site-packages/:$PYTHONPATH' >> ~/.bashrc

source ~/.bashrc

07777

jtop 4.3.2 - (c) 2824, Raffaello Bonghi [raffaello@rnext.it]
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Python: 3.18. Module: NVIDIA Jetson Orin NX (8GE ram)
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Libraries C 1 8.7
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VPI / stname: jetson-desktop
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#--test cuda.cpp

#include <opencv2/opencv.hpp>
#include <opencv2/core/cuda.hpp>
#include <opencv2/cudaarithm.hpp>
#include <iostream>

#include <chrono>

// CPU 000
void cpu _matrix mult(cv::Mat& a, cv::Mat& b, cv::Mat& result) {

for (int 1 = 0; 1 < 50; i++) {

a * b;

result

// GPU 0000
void gpu matrix mult(cv::cuda::GpuMat& d _a, cv::cuda::GpuMat& d b, cv::cuda::GpuMat& d_result)
{

cv::cuda::Stream stream;

for (int 1 = 0; 1 < 50; i++) {
cv::cuda::gemm(d a, d b, 1.0, cv::cuda::GpuMat(), 0, d result, 0, stream);

stream.waitForCompletion();

int main() {

try {
std::cout << "--- OpenCV CUDA Matrix Multiplication Test ---\n";

// 0000 1000x10600 00000

cv::Mat mat a(1000, 1000, CV_32FC1);
cv::Mat mat b(1000, 1000, CV_32FC1);
cv::randu(mat _a, 0.0f, 1.0f);
cv::randu(mat b, 0.0f, 1.0f);

cv::Mat cpu result;

// CPU (000

auto start cpu = std::chrono::high resolution clock::now();



cpu_matrix mult(mat_a, mat b, cpu result);
auto end cpu = std::chrono::high resolution clock::now();
double cpu time = std::chrono::duration cast<std::chrono::milliseconds>(end cpu -

start cpu).count();

// GPU 00
cv::cuda::GpuMat d mat a, d mat b, d result;
d mat a.upload(mat a);

d mat b.upload(mat b);

auto start gpu = std::chrono::high resolution clock::now();

gpu _matrix mult(d mat a, d mat b, d result);

auto end gpu = std::chrono::high resolution clock::now();

double gpu time = std::chrono::duration cast<std::chrono::milliseconds>(end gpu -

start _gpu).count();

// 00000000
cv::Mat gpu result;

d result.download(gpu result);

// 0000(0000)
double diff = cv::norm(cpu_result, gpu result, cv::NORM L2);

std::cout << "Result difference: " << diff << "\n";

std::cout << "Performance Results:\n"

<< " - CPU time: " << cpu_time << " ms\n"
<< " - GPU time: " << gpu_time << " ms\n"
<< " - Speedup: " << cpu_time / gpu_time << "x\n";

std::cout << "\n[J CUDA matrix multiplication test completed\n";

return 0;

} catch (const cv::Exception& e) {
std::cerr << "OpenCV Error (" << e.err << "): " << e.what() << "\n";
return -1;

} catch (const std::exception& e) {
std::cerr << "Standard Error: " << e.what() << "\n";

return -2;



(10

jetson@jetson-desktop:~/work$ g++ test cuda.cpp -o test cuda "pkg-config --cflags --libs
opencv4’
jetson@jetson-desktop:~/work$ ./test cuda
--- OpenCV CUDA Performance Test ---
Performance Results:
- CPU time: 2451 ms
- GPU time: 918 ms
- Speedup: 2.66993x

0 CUDA performance test completed
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PyTorch [ Python [T Python
RERRNNRNNRRNRRNRRNRRNRRNRRNRAY, API [TTTTT] GPU
(LI T LT LI

NVIDIA 0 Jetson TIITITTITTITIITITTO0TITT

PyTorch Version NVIDIA Framework NVIDIA Framework JetPack Version
Container Wheel

2.8.0a0+5228986C39 25.06 - 6.2
2.8.0a0+5228986¢39 25.05 - 6.2
2.7.0a0+79aal7489c 25.04 - 6.2
2.7.0a0+7c8ec84dab 25.03 - 6.2
2.7.0a0+6c54963f75 25.02 - 6.2
2.6.0a0+ecf3bae40a 25.01 - 6.1
2.6.0a0+df5bbc09d1 24.12 - 6.1
2.6.0a0+df5bbc0 24.11 - 6.1
2.5.0a0+e000cf0ad9 24.10 - 6.1
2.5.0a0+b465a5843b 24.09 24.09 6.1
2.5.0a0+872d972e41 24.08 - 6.0
2.4.0a0+3bcc3cddb5 24.07 24.07 6.0
2.4.0a0+f70bd71a48 24.06 24.06 6.0
2.4.0a0+07cecf4168 24.05 24.05 6.0
2.3.0a0+6ddf5cf85¢e 24.04 24.04 6.0 Developer Preview
2.3.0a0+40ec155e58 24.03 24.03
2.3.0a0+ebedce2 24.02 24.02
2.2.0a0+81ea7a4 23.12,24.01 23.12,24.01

2.2.0a0+6a974bec 23.11 23.11



https://catalog.ngc.nvidia.com/orgs/nvidia/containers/pytorch
https://developer.download.nvidia.com/compute/redist/jp/
https://github.com/pytorch/pytorch/commit/5228986c395dc79f90d2a2b991deea1eef188260
https://github.com/pytorch/pytorch/commit/5228986c395dc79f90d2a2b991deea1eef188260
https://github.com/pytorch/pytorch/commit/79aa17489c3fc5ed6d5e972e9ffddf73e6dd0a5c
https://github.com/pytorch/pytorch/commit/7c8ec84dab7dc10d4ef90afc93a49b97bbd04503
https://github.com/pytorch/pytorch/commit/6c54963f75e9dfdae34c44f71081b5d3972b6b8d
https://github.com/pytorch/pytorch/commit/ecf3bae40a6f2f0f3b237bde1fc4b2492765ab13
https://github.com/pytorch/pytorch/commit/df5bbc09d191fff3bdb592c184176e84669a7157
https://github.com/pytorch/pytorch/commit/df5bbc09d191fff3bdb592c184176e84669a7157
https://github.com/pytorch/pytorch/commit/e000cf0ad980e5d140dc895a646174e9b945cf26
https://github.com/pytorch/pytorch/commit/b465a5843b92f33fe3e89ff7ee91c6833df6aec0
https://github.com/pytorch/pytorch/commit/872d972e41596a9ac94dfd343f40bfc12b340a74
https://github.com/pytorch/pytorch/commit/3bcc3cddb580bf0f0f1958cfe27001f236eac2c1
https://github.com/pytorch/pytorch/commit/f70bd71a48
https://github.com/pytorch/pytorch/commit/07cecf4168503a5b3defef9b2ecaeb3e075f4761
https://github.com/pytorch/pytorch/commit/6ddf5cf85e3c27c596175aba7bf5affb5426255f
https://github.com/pytorch/pytorch/commit/40ec155e58ee1a1921377ff921b55e61502e4fb3
https://developer.download.nvidia.com/compute/redist/jp/v60dp/pytorch/torch-2.3.0a0+40ec155e58.nv24.03.13384722-cp310-cp310-linux_aarch64.whl
https://github.com/pytorch/pytorch/commit/ebedce24ab578036dd9257e4928eea9ee38d1192
https://github.com/pytorch/pytorch/commit/81ea7a48
https://github.com/pytorch/pytorch/commit/6a974bec

PyTorch Version NVIDIA Framework NVIDIA Framework JetPack Version

Container Wheel
2.1.0a 23.06 5.1.x
2.0.0 23.05
2.0.0a0+fe05266f 23.04
2.0.0a0+8aa34602 23.03
1.14.0a0+44dac51c 23.02, 23.01
1.13.0a0+936€930 22.11 5.0.2
1.13.0a0+d0d6b1f 22.09, 22,10
1.13.0a0+08820ch 22.07 22.07
1.13.0a0+340c412 22.06 22.06 5.0.1
1.12.0a0+8ala93a9 22.05 22.05 5.0
1.12.0a0+bd13bc66 22.04
1.12.0a0+2c916ef 22.03
1.11.0a0+bfe5ad28 22.01 4.6.1

110 JetPack6.2.1 cudal2.6 [[]]]

1.?7?torch???

wget https://pypi.jetson-ai-lab.io/jp6/cul26/+f/62a/1lbeee9f2f1470/torch-2.8.0-cp310-cp310-
linux aarch64.whl

wget https://pypi.jetson-ai-lab.io/jp6/cul26/+f/907/c4c1933789645/torchvision-0.23.0-cp310-
cp310-linux_aarch64.whl

pip install torch-2.8.0-cp310-cp310-1linux_aarch64.whl torchvision-0.23.0-cp310-cp310-
linux_aarch64.whl -i https://pypi.tuna.tsinghua.edu.cn/simple

[ python[ITITTIT]

jetson@jetson-desktop:~$ python
Python 3.10.16 (main, Dec 11 2024, 16:18:56) [GCC 11.2.0] on linux

Type "help", "copyright", "credits" or "license" for more information.


https://catalog.ngc.nvidia.com/orgs/nvidia/containers/pytorch
https://developer.download.nvidia.com/compute/redist/jp/
https://github.com/pytorch/pytorch/commit/41361538a978eb03fa1e88bf5b8e4410db7a6927
https://github.com/pytorch/pytorch/tree/v2.0.0
https://github.com/pytorch/pytorch/commit/fe05266fda4f908130dea7cbac37e9264c0429a2
https://github.com/pytorch/pytorch/commit/8aa34602f703896c16ae57f622ff4cb1c86c04dd
https://github.com/pytorch/pytorch/commit/44dac51c36d01f63e64585e5e7a864cb8e37948a
https://github.com/pytorch/pytorch/commit/936e930
https://github.com/pytorch/pytorch/commit/d0d6b1f
https://github.com/pytorch/pytorch/commit/08820cb
https://github.com/pytorch/pytorch/commit/340c412
https://github.com/pytorch/pytorch/commit/8a1a93a9
https://github.com/pytorch/pytorch/commit/bd13bc66
https://github.com/pytorch/pytorch/commit/2c916ef
https://github.com/pytorch/pytorch/commit/bfe5ad28

>>> import torch

>>> print(torch. version )

2.8.0

>>> print(torch.cuda.is available())

True

2. ?7?YOLO11

T T T I T

2.1 ??miniconda

curl -L https://repo.anaconda.com/miniconda/Miniconda3-py310 25.3.1-1-Linux-aarch64.sh | bash
source ~/.bashrc

conda --version

2.2 conda??

conda config --add channels https://mirrors.ustc.edu.cn/anaconda/pkgs/main/

conda config --add channels https://mirrors.ustc.edu.cn/anaconda/pkgs/free/

conda config --add channels https://mirrors.ustc.edu.cn/anaconda/cloud/conda-forge/
conda config --add channels https://mirrors.ustc.edu.cn/anaconda/cloud/msys2/

conda config --set show channel urls yes

2.3??conda??

conda create -n jetson-ai python=3.10

2.4 ??conda??

conda activate jetson-ai

2.5 ??torch?torchvison

wget https://pypi.jetson-ai-lab.io/jp6/cul26/+f/62a/1beee9f2f1470/torch-2.8.0-cp310-cp310-
linux aarch64.whl

wget https://pypi.jetson-ai-lab.io/jp6/cul26/+f/907/c4c1933789645/torchvision-0.23.0-cp310-
cp310-linux_aarch64.whl

pip install torch-2.8.0-cp310-cp310-1linux_aarch64.whl torchvision-0.23.0-cp310-cp310-
linux_aarch64.whl -i https://pypi.tuna.tsinghua.edu.cn/simple



2.6 ??ultralytics
pip install ultralytics -i https://pypi.tuna.tsinghua.edu.cn/simple

AINRRANNNNRRANNNNNRREEN

import cv2

import time

from ultralytics import YOLO

from ultralytics import YOLOWorld

# Load the YOLO model
model = YOLO("yololls.pt")

# Open the video file
video path = 0

cap = cv2.VideoCapture(video path)

# Loop through the video frames

while cap.isOpened():

# Read a frame from the video
success, frame = cap.read()
start = time.time()
if success:
# Run YOLO inference on the frame
results = model(frame)
inf time = time.time() - start
# Visualize the results on the frame
annotated frame = results[0].plot()
fps = 1.0 / inf time if inf time > 0 else 0
# show FPS
cv2.putText(annotated frame, f"FPS: {fps:.2f}", (10, 30), cv2.FONT HERSHEY SIMPLEX, 1,
(0,255,0), 2)

cv2.imshow("YOLO Inference", annotated frame)

# Break the loop if 'q' is pressed
if cv2.waitKey(1l) & OxFF == ord("q"):

break



else:
# Break the loop if the end of the video is reached

break

# Release the video capture object and close the display window
cap.release()

cv2.destroyAllWindows ()

jetson@jetson-desktop: ~/Downloads

1.8ms preprocess, 26.1ms inference, 10.4ms postprocess per image at
(1, '3, 489, 640)

4B0Ox646 4 persons, 1 bottle, 2 tvs, 1 remote, 30.2ms
ed: 1.9ms preprocess, 30.2ms inference, 5.5ms postprocess per image at shape
3, 480, 640)

0: 480x640 4 persons, 1 bottle, 2 tvs, 1 remote, 2%.3ms
Speed: 1.7ms preproc , 29.3ms inference, 4.7ms postprocess per image at shape
(1, 3, 480, 640)

0: 480x640 4 persons, 1 bottle, 2 tvs, 1 remote, . YOLO Inference
Speed: 1.9ms preprocess, 28.6ms inference, 6.3ms
(1, 3, 480, 648)

1 bot 2 tvs, 1 remote,
1.5ms preprocess 5 inference, 5.4ms postproc
, 480, 640)

540 4 persons, 1 bottle, 2 tvs, 1 remote, 27.4ms
1.6ms preprocess, 27.4ms inference, 12.Bms postpra
3, 480, 64@)

(TTIII1] Ultralytics YOLO11 -Ultralytics YOLO [T]



https://www.linkzeelabs.com/wiki/uploads/images/gallery/2025-07/bEUimage.png
https://docs.ultralytics.com/zh/models/yolo11/

?7?7?77?0llama

curl -fsSL https://ollama.com/install.sh | sh

jetson@jetson-desktop:~$ ollama -v

ollama version is 0.9.6
3. ?????deepseek-rl 1.5b?7?

ollama run deepseek-rl:1.5b

jetson@jetson-desktop: ~

S ollama run deepseek-ri1:1.5b

EHIABT S RE, SMUTFEEMNMEETMBRH, TEFFHA
SHA LSS mPuJ - EfERF. SF. EFREZEZ/ 0



https://www.linkzeelabs.com/wiki/uploads/images/gallery/2025-07/fKNimage.png

?7?77?7?7Jetson-container

‘ (LTI ToTaTTd docker(T]

Jetson-container] NVIDIA[] Jetson[ITIT1T] DockerIT1T] CUDA[] cuDNN[] TensorRT
(I11T] AITIIT]

(Il  Jetson Orin NX 16GB[] JetPack6.2.1 [[] Comfy-Ul [TTTTTIIITII 11
Comfy-Ul [TTTTTTTT] Stable Diffusion[TTTTTTTTTTITIIITTITIT LoRA[]
ControlNet[ T

g xS A A

1. 11 jetson-container(T]

git clone https://github.com/dusty-nv/jetson-containers.git
cd jetson-containersbash

jetson-containers/install.sh

2.[I1 dockerIIIT]

jetson-containers run dustynv/comfyui:r36.4.3

3. I



https://github.com/dusty-nv/jetson-containers/tree/master/packages/diffusion/comfyui
https://www.linkzeelabs.com/wiki/uploads/images/gallery/2025-08/1uQimage.png
https://github.com/dusty-nv/jetson-containers/tree/master

File "=frozen importlib._bootstrap=", line 241, in _call_with_frames_removed
1 ComfyUI/custom_nodes/ComfylI-Crystools init__.py", Lline 18, in <modul
.nodes.image import CImagePreviewFromImage, CImagelLoadwWithMetadata, CImageGetResolution, CImagePrev
1ewFromMetadata,
File ”,opt;_omvaI,cuatom nodes /ComfyUI-Crystools/nodes/image.py", line 5, in <module=
import piexif
ModuleNotFoundError: No module named 'piexif’
Cannot 1mport /opt/ComfyUI/custom_nodes/ComfyUI-Crystools module for custom nodes: No module named 'piexif!’
# Loading: ComfyUI-Manager (v3.30.4)
mfyUI-Manager] network_mode: public
_omvaI Version: vB.3.26-15-gbc2?19a64 | Released on '2025-83-11"
IomvaI found: /fopt/Comfyul
' Jopt/ComfyUI' added to sys.path

Import times for custom nodes:
0.8 second / mfyUI/custom_nodes/websocket_image_save.py
0.8 seconds: / omfyUI/custom_nodes/comfyul-flux-accelerator
0.1 seconds: / omfyUI/custom nodes/ComfyUI-Manager
0.1 second fop mfyUI/custom_nodes/ComfyUI-to-Python-Extension
0.7 seconds {IMPORT FAILED): /fopt/ComfyUI/custom_nodes/ComfyUI-Crystools

Starting server

To see the GUI go to: http://0.0.0.08:8188 _ _
[ComfyUI- Manager] default cache updated: https://raw.githubusercontent.com/ltdrdata/ComfyUI-Manager/main/alt

cache updated: https://raw.githubusercontent.com/ltdrdata/ComfyUI-Manager/main/git

cache updated: https://raw.githubusercontent.com/1ltdrdata/ComfyUI-Manager/main/cus

[ComfylUI- Manager] default cache updated: https://raw.githubusercontent.com/1ltdrdata/ComfyUI-Manager/main/mod
el-list. json
[ComfyUT-Manager] default cache updated: https://raw.githubusercontent.com/ltdrdata/ComfyUI-Manager/main/ext

\eglatrv
ComfyRegistry
omfyRegistry
ComfyRegistry

4. [JI1111 Guim

[0 Jetson[IITIIIT] http://0.0.0.0:8188

(LT http://<jetson[]] IP>:8188



https://www.linkzeelabs.com/wiki/uploads/images/gallery/2025-08/wDnimage.png
http://0.0.0.0:8188

ComfyUl Trex mm mWm * Manager ok A A 4

Compa

15ER00TO0Z06

S. [T T

jetson-containers run ~/models/:/opt/ComfyUI/models/checkpoints dustynv/comfyui:r36.4.3

6. (ITITTITIITITITIIT]
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https://www.linkzeelabs.com/wiki/uploads/images/gallery/2025-08/52qimage.png
https://www.linkzeelabs.com/wiki/uploads/images/gallery/2025-08/1Naimage.png
https://www.comfy.org/zh-cn/

??7TensorRT?7?

c++

python[T]
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47?7?7777

I  LTE Standard EMOS[IIIIIT] loT/M2M[IIIIT] LTE Cat 4[IIIIIIII0 M.2[]
NGFF
EMOS[TITIIIIIT 150 Mbps[ITIIIT] 50 Mbps,[TTTIIT] EMO5-CN[] EMO5-E[]

EMO5-G[II] LTE-FDD[] LTE-TDD[] DC-HSDPA[] HSPA+[] HSDPA[] HSUPA[] WCDMA[] CDMA
(T

[0 Jetson[IIIT] EM-O5[TTTTTTITITIIIIIIIT

PPV ??77

sudo apt install build-essential bc
sudo apt-get install git bison flex libssl-dev zip libncurses-dev make git

sudo apt-get install build-essential bc

o [ITITITIT]

mkdir $HOME/14t-gcc-toolchain
cd $HOME/14t-gcc-toolchain

o [ITITITITITITI

wget https://developer.nvidia.com/downloads/embedded/14t/r36 release v3.0/toolchain/aarch64- -
glibc--stable-2022.08-1.tar.bz2
tar xf aarch64--glibc--stable-2022.08-1.tar.bz2



o [ITTTITITITIT]

cd
$HOME/nvidia/nvidia_ sdk/JetPack 6.2.1 Linux JETSON_ORIN NANO TARGETS/Linux_for Tegra/source #

0000000000

e [[] release tag [I111J Jetson Linux Archive | NVIDIA Developer

./source_sync.sh -k -t <release-tag> #<release-tag>000000000000 jetson 36.4.3

2.2 7?7777
[TIIIIIT] (1] Linux&Andriod[TTTIT]
Jetson Orin Nano[ITIT1IT] arch/arme64/configs/defconfig

e [ USB[ITITTITIITI

CONFIG _USB_SERIAL=y
CONFIG_USB SERIAL WWAN=y
CONFIG_USB_SERIAL OPTION=y
CONFIG_USB_NET DRIVERS=y
CONFIG USB_USBNET=y
CONFIG_USB NET QMI_WWAN=y
CONFIG_USB_WDM=y

e [I1 drivers/usb/serial/option.c[T] USBIIITIT] VID[] PID

static const struct usb device id option ids[] = {
#if 1 // 2025-04-24 Added by Quectel

{ USB DEVICE(0x2C7C, 0x0125) 1},
#endif

e [T USBNet[IIIIII] drivers/usb/serial/option.c

static int option probe(struct usb serial *serial,

const struct usb device id *id)


https://developer.nvidia.com/embedded/jetson-linux-archive
https://forums.quectel.com/uploads/short-url/95mRmCPDAFQTH1TzCIB2cuFr9Yo.pdf

#if 1 // 2025-04-24 Added by Quectel
if (serial->dev->descriptor.idVendor == cpu_ to lel6(0x2C7C)) {
~ul6 idProduct = lel6 to cpu(serial->dev->descriptor.idProduct);

struct usb interface descriptor *intf = &serial->interface->cur _altsetting->desc;

if (intf->bInterfaceClass != OxFF || intf->bInterfaceSubClass == 0x42) {
//ECM, RNDIS, NCM, MBIM, ACM, UAC, ADB
return -ENODEV;

if ((idProduct&OxF000) == 0x0000) {
//MDM interface 4 is QMI
if (intf->bInterfaceNumber == 4 && intf->bNumEndpoints ==
&& intf->bInterfaceSubClass == OxFF && intf->bInterfaceProtocol ==
OXFF)
return -ENODEV;

}
#endif

/* Store the device flags so we can use them during attach. */

usb set serial data(serial, (void *)device flags);

return 0;

o [TTIIITIIII drivers/usb/serial/usb_wwan.c

static struct urb *usb wwan setup urb(struct usb serial port *port,
int endpoint,
int dir, void *ctx, char *buf, int len,

void (*callback) (struct urb *))

usb fill bulk urb(urb, serial->dev,
usb _sndbulkpipe(serial->dev, endpoint) | dir,

buf, len, callback, ctx);

#if 1 //2025-04-24 Added by Quectel for zero packet



if (dir == USB DIR OUT) {

struct usb _device descriptor *desc = &serial->dev->descriptor;

if (desc->idVendor == cpu to 1el6(0x2C7C))
urb->transfer flags |= URB_ZERO PACKET;
}

#endif
return urb;
e [[] Reset-resume[IIIITIIIIIT drivers/usb/serial/option.c

static struct usb serial driver option 1lport device = {

#ifdef CONFIG PM

.suspend

usb_wwan_suspend,

.resume

usb_wwan_resume,

#if 1 //2025-04-24 Added by Quectel
.reset resume = usb wwan resume,

#endif

#endif

b

e [0 QMI_WWAN[T]

1110 QMI_WWANITIT] gmi_wwan_q.c[ITT1T] drivers/net/usb/
(TIIII1 drivers/net/usb/Makefile[TTT1T] gmi_wwan_q.c
#Makefile

# must insert gmi wwan g.o before gmi wwan.o
obj-${CONFIG USB NET QMI WWAN} += gmi wwan q.o
0bj-${CONFIG _USB NET QMI WWAN} += gmi_wwan.o

3?7777

(LTI

o [IITIT]

cd ../../

mkdir kernel out



e [IIITH

export CROSS_COMPILE=$HOME/14t-gcc-toolchain/aarch64--glibc--stable-2022.08-1/bin/aarch64-

buildroot-linux-gnu- #0000000

make -C kernel #0J Jetson Linux 000
sudo -E make install -C kernel #ODOOOoDOooa

o [TTITITITITIT

cp kernel/kernel-jammy-src/arch/arm64/boot/Image ../Linux for Tegra/kernel/Image

e [l NVIDIAIIIIIIIL

export CROSS COMPILE=$HOME/14t-gcc-toolchain/aarch64--glibc--stable-2022.08-1/bin/aarch64-
buildroot-linux-gnu-
export KERNEL HEADERS=$PWD/kernel/kernel-jammy-src

make modules

e [IIITITT

export
INSTALL MOD PATH=$HOME/nvidia/nvidia sdk/JetPack 6.2.1 Linux JETSON ORIN NANO TARGETS/Linux fo
r_Tegra/rootfs/ #0000000000

sudo -E make modules install

«[III] DTB

export CROSS COMPILE=$HOME/14t-gcc-toolchain/aarch64--glibc--stable-2022.08-1/bin/aarch64-
buildroot-linux-gnu-

export KERNEL HEADERS=$PWD/kernel/kernel-jammy-src

make dtbs

e (I dtb[IITITIITD

cp kernel-devicetree/generic-dts/dtbs/* /Linux_for Tegra/kernel/dtb/

2.4 7777

o [LIITITITT

cd
$HOME/nvidia/nvidia sdk/JetPack 6.2.1 Linux JETSON ORIN NANO TARGETS/Linux_ for_Tegra/source #



000oootooo

(LTI

e superT]

sudo ./tools/kernel flash/14t initrd flash.sh --external-device nvmeOnlpl -c
tools/kernel flash/flash 14t t234 nvme.xml -p "-c bootloader/generic/cfg/flash t234 qspi.xml"

--showlogs --network usb@® jetson-orin-nano-devkit-super internal

e (110

sudo ./flash.sh jetson-orin-nano-devkit-nvme internal

2.5 7777

e [] Quectel_QconnectmanagerIIIIT]
e [IIT0

unizp Quectel QConnectManager Linux V1.6.5.zip
cd Quectel QConnectManager Linux V1.6.5

make

(1110 4G

jetson@jetson-desktop:~/Downloads/Quectel QConnectManager Linux V1.6.5$% sudo ./quectel-CM
[08-08 11:39:04:415] QConnectManager Linux V1.6.5

[08-08 11:39:04:416] Find /sys/bus/usb/devices/1-2.2 idVendor=0x2c7c idProduct=0x125,
bus=0x001, dev=0x007

[08-08 11:39:04:416] Auto find gmichannel = /dev/cdc-wdm0

[08-08 11:39:04:417] Auto find usbnet adapter = wwan0

[08-08 11:39:04:417] netcard driver = gmi_wwan_q, driver version = V1.2.6

[08-08 11:39:04:417] Modem works in QMI mode

[08-08 11:39:04:447] cdc wdm fd = 7
[08-08 11:39:04:523] Get clientWDS
[08-08 11:39:04:557] Get clientDMS
[08-08 11:39:04:589] Get clientNAS
[08-08 11:39:04:620] Get clientUIM
[08-08 11:39:04:653] Get clientWDA
[08-08 11:39:04:684] requestBaseBandVersion EMO5CNFDRO8AO3M1G _ND
[08-08 11:39:04:812] requestGetSIMStatus SIMStatus: SIM READY

[08-08 11:39:04:876] requestGetProfile[pdp:1 index:1] ctnet///0/IPV4V6

1}
= = N R u



[08-08 11:
[08-08 11:
[08-08 11:
[08-08 11:
[08-08 11:
[08-08 11:
[08-08 11:

39:
39:
39:
39:
39:
39:
39:

04:
04:
04:
04:
05:
05:
05:

908]
940]
941]
9471
003]
132]
141]

requestRegistrationState2 MCC: 460, MNC: 11, PS: Attached, DataCap:

requestQueryDataCall IPv4ConnectionStatus: DISCONNECTED
ip addr flush dev wwan0

ip link set dev wwan® down

requestSetupDataCall WdsConnectionIPv4Handle: 0x8723e530
ip link set dev wwan0@ up

No default.script found, it should be in '/usr/share/udhcpc/' or

'/etc//udhcpc' depend on your udhcpc version!

[08-08 11:39:05:142] busybox udhcpc -f -n -g -t 5 -i wwan0

udhcpc: started, v1.30.1

udhcpc: sending discover

udhcpc: sending select for 10.21.181.66

udhcpc: lease of 10.21.181.66 obtained, lease time 7200

[08-08 11:39:05:282] ip -4 address flush dev wwan0
[08-08 11:39:05:286] ip -4 address add 10.21.181.66/30 dev wwan®
[08-08 11:39:05:292] ip -4 route add default via 10.21.181.65 dev wwan0®

[T

jetson@jetson-desktop:~$ ifconfig wwan0

wwan0: flags=193<UP,RUNNING,NOARP> mtu 1500
inet 10.21.181.66 netmask 255.255.255.252
inet6 fe80::5804:41ff:feda:ce83 prefixlen 64 scopeid 0x20<link>
ether 5a:04:41:da:ce:83 txqueuelen 1000 (Ethernet)

RX packets 9 bytes 2304 (2.3 KB)

RX errors @ dropped 0 overruns 0 frame 0

TX packets 22 bytes 1854 (1.8 KB)

TX errors O dropped 0 overruns 0 carrier 0@ collisions 0

LTE



[08-08_ 13:
[08-88_13:
[08-08_13:
[08-88_13:
[08-88_13:
[08-08 13:
[08-08_13:

DataCap:

[68-08 13:
[08-08 13:
[68-08 13:
[68-08 13:
[08-08 13:
[68-08 13:
'fetc/ /udhcpc’

/' or

35:
35:
35:
EL
35:
35:
35:
LTE

35:
35:
35:
35:
35:
35:

08

69

09:
09:
09:
09:
09:
09:

:924]
@8:
08:

956]
988]

:820]
09:
09:
09:

148]
212]
244]

276]
276]
281]
341]
468]
474]

[08-08_13:35:09:474]

udhcpc:
udhcpc:
udhcpc:
udhcpc:

[+1

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

56
4
4
4
4
4
4
4
4
4
4
4
4
4

from
from
from
from
from
from
from
from
from
from
from
from
from

started,
sending discover

sending select for
lease of 10.21.181.
[A8-08_13:35:09:645] ip -4
[A8-08_13:35:09:649] ip -4
{f8—08_13:35:09:65T] ip -4

vi.3

4 bytes from 150.171.28.10 (150.171.28.10):
150.
150.
150.
1508.
150.
150.
150.
150.
150.
150.
150.
150.
150.

171.
171.
171.
171.
171.
171.
171.
171.
171.
171.
171.
171.
171.

Get clientNAS

Get clientUIM

Get clientWDA

requestBaseBandVersion EMB5CNFDROBAO3MI1G ND
requestGetSIMStatus SIMStatus: SIM_READY
requestGetProfile[pdp:1 index:1] ctnet///0/IPV4VE
requestRegistrationState2 MCC: 460, MNC: 11, PS: Attached,
requestQueryDataCall IPv4ConnectionStatus: DISCONMECTED
ip addr flush dev wwan®

ip link set dev wwan®@ down
requestSetupDataCall WdsConnectionIPv4Handle:
ip link set dev wwan® up

Mo default.script found, it should be in
depend on your udhcpc version!

busybox udhcpc -f -n -g -t 5 -1 wwano
6.1

Bx86d75fcl

"Jusrfshare/udhcpc

106.21.181.66

66 obtained, lease time 7280

address flush dev wwan@

address add 10.21.181.66/30 dev wwan@

route add default via 18.21.181.65 dev wwan@

jetson@jetson-desktop: ~ a = O
ttl=115
ttl=115
ttl=115
ttl=115
ttl=115
ttl=115
ttl=115
ttl=115
ttl=115
ttl=115
ttl=115
ttl=115
ttl=115
ttl=115

time=95.7 ms
time=96.9 ms
time=1685 ms
time=185 ms
time=96.4 ms
time=1685 ms
time=186 ms
time=1683 ms
time=96.0 ms
time=104 ms
time=163 ms
time=184 ms
time=181 ms
time=181 ms

icmp seq=9
icmp_seq=10
icmp_seqg=11
icmp_seqg=12
icmp_seq=13
icmp_seqg=14
icmp seqg=15
icmp seq=16
icmp seq=17
icmp seq=18
icmp_seqg=19
icmp_seq=20
icmp_seqg=21
icmp seq=22

28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.

10
10
10
10
10
10
10
10
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