
COMPUTER VISION FOR 
TRAFFIC MANAGEMENT

EDGE AI APPLICATION

Build Intelligent Transportation 
System for Smart City And 
Public Safety 

w
w

w
.seeed

.cc



COMPUTER VISION AT 
THE EDGE FOR 
TRAFFIC MANAGEMENT

www.seeed.cc

Traffic Management with Intelligent Transportation 
System (ITS)

Deploy Edge AI into Our Cities

Apply NVIDIA Jetson Powered Seeed Edge AI Devices to 

The Traffic Management System

Edge AI Partner Program

02

04

06

09

© 2008-2022 SEEED TECHNOLOGY CO.,LTD. ALL RIGHTS RESERVED.



SMART TRAFFIC 
MANAGEMENT IS AS 
IMPORTANT AS 
SMART 
TRANSPORTATIONS

TRAFFIC 
MANAGEMENT WITH 
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TRANSPORTATION SYSTEM (ITS)

www.seeed.cc

When we talk about smart transportation, one of 
the most ground-breaking AI applications is 
always autonomous vehicles. More vehicles come 
to the city, traffic management, and safety much 
more matter to urban residents and the transpor-
tation department. Smart transportation refers to 
an intelligent integrated transportation system 
including but not limited to wireless communica-
tion, AI, and computer vision for enhancing 
smarter mobility. The online car shopping guide 
estimated that 15.2 million new cars will be sold 
in 2022, representing a 1.2% increase from its 2021 
vehicle sales. With more vehicles, another trans-
portation problem that people face on a daily 
basis is traffic congestion. Congestion also leads to 
higher fuel consumption, air pollution, and 
unnecessary waste of time and energy. Traffic 
violations are the leading cause of road deaths. AI 
is now set to solve this issue.

AI integrated cameras that can ease the bottle-
necks and chokepoints that often hinder traffic in 
our cities. Traffic congestion occurs mainly due to 
the neglect of certain factors, such as the distance 
between two moving vehicles, traffic lights, road 
signs, and pedestrians at the crossroad.

The intelligent transportation system (ITS) is a 
major computer vision applied field, including 
vehicle classification, traffic violation detection, 
traffic flow analysis, parking lot detection, license 
plate recognition, pedestrian detection, traffic 
sign detection, collision avoidance, and road 
condition monitoring, and in-vehicle driver 
attention detection.

DEPLOY EDGE AI INTO 
OUR CITIES

Let’s dive into examples deploying NVIDIA 
Jetson-powered applications into smart cities 
utilizing fast training & deployment platforms and 
pertained models.

· Pedestrian and Bicyclists detection
· Car and people detection
· License plate detection
 

OVERVIEW
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Crossroad requires more reliable data, including vehicle, 
bicycle and pedestrian information. A more complete traffic 
analysis is essential to future road improvements. Detecting 
pedestrians and cyclists in urban cities is a key part of 
autonomous driving applications. Self-driving cars need to 
determine the distance between pedestrians and cyclists, as 
well as their intent.
We can use object detection to detect and differentiate 
people or bicycles in a scene. However, if you need to more 
accurately calculate the location of people and bicycles, 
semantic segmentation is more suitable, where detection is 
done pixel by pixel rather than bounding box.

Driver and in-cabin monitoring Utilize the pose 
estimation and facial recognition models for 
in-cabin monitoring whether drivers are talking on 
their phones, texting, or wearing their seatbelts. 
Smart tech & electric vehicle integration Improve 
the driving experience and the consumer demand 
for more efficient, smart, and electric vehicles. 
Smart electronic mirrors Enhance the visibility of 
traffic, filter out glare, monitor your blind spots, and 
overtake vehicle detection to ensure driver safety.
Partially or fully autonomous solutions Use 
advanced computer vision to detect vehicles, 
obstacles, pedestrians, lanes, and traffic signs with 
optimal accuracy. 

alwaysAI provides a set of open source pre-trained 
models in the Model Catalog. The following exam-
ple uses one of the starter models with a simple 
algorithm in order to achieve its goal.

also offers advanced AI capabilities to provide a 
safer and more intelligent driver experience:

APPLICATION 01

AlwaysAI's tutorial
Prdestrian Detection

The AlwaysAI Platform
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HOW TO DETECT 
PEDESTRIANS AND 
BICYCLISTS IN A CITYSCAPE
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https://alwaysai.co/model-catalog
https://alwaysai.co/
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We can make use of NVIDIA NGC™ provided tools to set 
up a vehicle identification system. NVIDIA NGC™ hosts a 
catalog including a curated set of GPU-optimized 
software to help you quickly start developing end-to-end 
computer vision solutions, as well as accelerate produc-
tion-quality models and time of Proof of Concept(POC) 
for an AI product. NGC catalog includes:

PeopleNet is used to determine the flow of people, 
mostly in retail stores, shopping malls, and public 
transport stop. PeopleNet is a three-level object 
detection network that uses 960×544 RGB images 
to detect people, bags, and faces.
DashCamNet described in this card detects one or 
more physical objects from four categories within 
an image and returns a box around each object, as 
well as a category label for each object. The four 
categories of objects detected by this model are – 
cars, people, road signs, and bicycles. DashCamNet 
is based on NVIDIA DetectNet_v2 detector with 
ResNet18 as a feature extractor.

In addition to the bounding boxes, instance 
segmentation also creates a fine-grained segmen-
tation mask. Segmentation helps delineate 
between objects and background,

In order to detect vehicles, we can use DashCamNet 
and PeopleNet model from NGC, follow up NVIDIA 
AI-IOT repository, we can also enable 3 cameras with 
~270° field of view.

Containers package software applications, libraries, 
dependencies, and run-time compilers
The pre-trained models can be used for inference or 
fine-tuned with transfer learning, saving data scientists 
and developers valuable time.
SDKs include annotation tools, pre-trained models for 
customization with transfer learning, and SDKs that help 
achieve deployment across the cloud to the edge for 
low-latency inference.
Helm charts for the deployment of GPU-optimized 
applications and SDKs.

REAL-TIME VEHICLE 
DETECTION

DashCamNet (DLA0) + PeopleNet 
(DLA1) on 3 camera streams.

APPLICATION

from NVIDIA Blog

·

·

·

·

Create A Real-Time License PlateDetection And 
Recognition App
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https://developer.nvidia.com/blog/creating-a-real-time-license-plate-detection-and-recognition-app/
https://www.nvidia.com/en-us/gpu-cloud/
https://ngc.nvidia.com/catalog/models/nvidia:tao:dashcamnet
https://catalog.ngc.nvidia.com/orgs/nvidia/models/tlt_peoplenet
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Training Instance Segmentation Models Using Mask 
R-CNN on The NVIDIA TAO Toolkit

AUTOMATIC LICENSE 
PLATE RECOGNITION 
(ALPR)

www.seeed.cc

Mask R-CNN is natively integrated with the Deep-
Stream SDK, a streaming analytic toolkit for 
building intelligent video analytic applications.
In addition to cars, we can also use Mask R-CNN for 
detecting and segmenting road pits, cars, lanes, 
and traffic signs.

Mask R-CNN is a Convolutional Neural Network (CNN) and 
state-of-the-art in terms of image segmentation. It combines 
binary masks with classification and bounding boxes from 
Faster R-CNN to produce accurate segmentation of images. 
Mask R-CNN is a flexible object instance segmentation 
framework, which can not only target detected images and 
can help to output high-quality segmentation results for 
each instance.

ALPR is a technology that uses object detection and image 
recognition to read vehicle license plates to create vehicle 
location data. Automatic license plate recognition is 
commonly adopted by police and traffic departments for law 
enforcement purposes, including vehicle license registration, 
automatic charge at the toll road, tickets, and parking lot.
The main task of Automatic license plate recognition (ALPR) 
is to find and recognize license plates in images; it is usually 
divided into 4 sub-task:

Vehicle detection
License plate detection
Character segmentation
Character recognition

APPLICATION 03

·
·
·
·
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NVIDIA JETSON 
EMBEDDED SYSTEM 

NVIDIA Jetson™ is the world's leading platform for 
autonomous machines and other embedded 
applications. Jetson is compatible with cloud-native 
workflows across NVIDIA platforms, and delivers the 
performance and power-efficiency for intelligent 
machine OEMs, start-ups and AI application 
developers who want to bring next-gen AI products 
to market. 

The NVIDIA® Jetson AGX Orin™ Developer Kit is 
built with high-performance, power-efficient 
Jetson AGX Orin module, delivering up to 275 TOPS 
and 8X the performance of NVIDIA® Jetson AGX 
Xavier™ in the same compact form-factorand . 

Jetson AGX Orin™ Developer Kit supports JetPack 
5.0 will install Ubuntu 20.04 on Jetson AGX Orin. 
With the JetPack offered end-to-end AI pipeline 
acceleration, Jetson AGX Orin is made for next-gen 
autonomous machines for manufacturing, logistics, 
retail, agriculture, smart city, and healthcare. 

PRODUCTS

The NVIDIA Jetson Family

NVIDIA® Jetson AGX Orin™ Developer Kit: 
Next-Level AI Performance for Next-Gen Robotics

Jetson Nano

7.5-15W*

21 TFLOPS(FP18)
6 TFLOPS(FP16)

10-20W
8GB/16GB

45mm x 70mm

15-60W
32GB/64GB

100mm x 87mm

10-25W
8GB/16GB

45mm x 70mm

100 TOP (INT8)

275 TOP (INT8)

Jetson TX2 series 

Jetson Xavier NX Series Jetson Orin NX Series 

Jetson AGX Xavier Seies Jetson AGX Orin Sereis

0.5 TFLOPS(FP16)

5-10W

45mm x 70mm

45mm x 70mm

50mm x 87mm

1.33 TFLOPS(FP16)

32 TFLOPS(FP18)

11 TFLOPS(FP16)

10-30W**
32GB/64GB

100mm x 87mm

 Learn More at Seeed Studio

https://www.seeedstudio.com/NVIDIA-Jetson-AGX-Orin-Developer-Kit-p-5314.html
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Edge AI box fit into anywhere
Embedded Jetson Module
Pre-installed software for click-to-deploy
Rich set of I/Os
Stackable and expandable 

reComputer are a series of  hand-size edge AI 
devices built with Jetson Nano / Jetson Xavier NX 
product module. The device is built with rich set of 
IOs, aluminium case, passive heatsink, pre-installed 
JetPack System, ready for your next AI application 
development and deployment.

reComputer powered by NVIDIA Jetson Nano/Xavier 
NX system, starting from $199.

Built with Jetson Xavier NX/ AGX Xavier/ AGX Orin
Pre-installed Triton Inference Server and Jetpack
Chill 24/7 with Vapor Chamber heatsink (AGX Orin only), 
- 40% more effective thermal performance
Rapid network access and hybrid connectivity
- 2.5Gbes, 4G, 5G, LoRa, BLE and WiFi (modules not 
included）
Built-in storage for multiple concurrent AI application
Rich IOs ready for AIoT
- USB 3.2 Type-A port, USB 2.0 Type-A port, HDMI port 
and DP port

reServer: Powerful Inference Center at The Edge AI 
Center, with up to 275 TOPS AI performance

Seeed reServer and reComputer series come with 
Jetson production-grade System on Module (SOM) 
that includes a GPU, CPU, memory, power manage-
ment, high-speed interfaces, and more. The devices 
also are pre-installed with the NVIDIA JetPack™ 
system for accelerating  software-defined autono-
mous machines. 

SEEED FEATURED 
PRODUCTS FOR JETSON 
PLATFORM 

·
·
·

·

·
·

·
·
·
·
·

 Learn More at Seeed Studio  Learn More at Seeed Studio

Powered by Jetson Nano/NX

Powered by Jetson AGX Orin/NX
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Carrier board

LiDAR

Camera

Heatsinks

Enclosure

Edge Box

Buy The Latest NVIDIA Jetson Production Module Powered Edge Devices, Compatible Carrier 
Boards, And Add-ons at Seeed

MORE PRODUCT LINE FOR JETSON PLATFORM

 Learn more at Seeed Studio

https://www.seeedstudio.com/tag/NVIDIA.html
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Apply Here

Please contact cooperation@seeed.cc for more 
partnership information.

JOIN SEEED EDGE AI 
PARTNER PROGRAM 

Faster, flexible, scalable AI deployment for everyone. 
We aim to cover all kinds of AI scenarios at our 
open-source platform to accelerate industries’ AI 
transformations.
We are looking forward to leveraging local and 
global resources to accelerate next-gen AI product 
together with you.

Transform Your Business Delivering Real-World AI 
Together

Integrate your unique AI technique into our current 
hardwares: resell or co-brand licensed devices at our 
channels. 

Build your next-gen AI product powered by the NVIDIA 
Jetson module and bring your product concept to the 
market with Seeed’s Agile Manufacturing 0-∞.

Co-inventing with Seeed

Combining our partners’ unique skills and Seeed’s hard-
ware expertise, let’s unlock next AI ideas powered by 
Seeed’s wide selection of hardware for proof-of-concept 
from Edge devices, Carrier boards, LiDARs, Cameras, and 
Rich Extension boards compatible with NVIDIA Jetson 
Platform.
Enjoy Seeed’s benefit as Edge AI Inventor:

Free Jetson powered devices opportunity
Early access to the latest hardware
Exclusive discount for Seeed hardware 

COOPERATION

·
·
·
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Work With Seeed Amazing Ecosystem Partners

https://www.seeedstudio.com/NVIDIA-c-9999.html
https://forms.gle/rZiA6bV6skLxNa8g9
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Seeed Studio 

Computer Vision at The Edge for 
Traffic Management

Contact Us

Edgeai@seeed.cc
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