
Taiwan has implemented progressive environ-
mental regulations in recent years, but the 
issue of vehicles evading them remains a 
concern, with one focus being a certain river 
dredging project, with many large trucks car-
rying dirt and gravel from the worksite. Some 
of these trucks were not up to code in terms 
of PM2.5 emissions, posing a health risk for 
roadside homes and businesses. Some were 
also leaving gravel and dirt strewn on the roads 
– an unsightly and significant hazard to vehi-
cles, often leading to citizen complaints.  

Challenge
With many trucks on the road, and multiple 
hauling companies contracted for this project, 
determining specific culpability for emissions 
and debris was not easy. An environmental 
protection bureau was tasked with determining 
the guilty parties, which meant a lot of man-
hours spent watching these trucks on camera 
and inspecting them roadside. They needed a 
way to automate and centralize this work, and 
put it in the Cloud. 

Solution
D-Link implemented our Pollution Control Solu-
tion, which integrated detector boxes, new 
cameras, and legacy onsite cameras, connect-

ed to our Smart City Cloud (Azure). Air pollution 
detectors and road debris detectors were in-
stalled along 16km of road, with D-Link IP 
cameras utilized for License Plate Recognition 
(LPR), and new wireless D-Link cameras used 
for pollution detection (via object recognition). 
Data and video feeds for the latter were trans-
mitted wirelessly via LoRA or 4G LTE, and made 
accessible in the Cloud (along with historical 
stats) via PC, Smartphone, or Tablet. All this 
added up to a versatile and highly-efficacious 
solution, that demanded no significant modifi-
cations to the underlying roadside infrastructure.

Result 
This deployment has been well received. Guilty 
parties have been determined, with pollution 
levels and debris amounts in the area reduced 
as a result. Data analysis from this project has 
also enabled profiling of polluting vehicles, 
and reduced the amount of time it takes to 
identify them, which should prove useful not 
only to the continued efforts of this project, 
but in many others.

Products & Services
D-Link’s Air Pollution Detection technology can 
detect a variety of environmental factors, in-
cluding temperature and humidity, though this 
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implementation focused on PM2.5, which can 
impair the functioning of the lungs. Detector 
boxes were installed roadside, with results 
transmitted to the Cloud through LoRA and 4G 
LTE.

D-Link’s Road Debris Detection technology 
utilized legacy D-Link 2MP HD networked road-
side cameras to provide clear images for IVA 
(Intelligent Image Analysis) analysis. Strewn dirt 
and debris are detected automatically, trigger-
ing a social media alert for road managers and 
cleaning crews. 

D-Link’s License Plate Recognition capabilities 
were integrated for both the Air Pollution De-
tection and Debris Detection. This enables the 
owners of offending vehicles to eventually be 
notified and/or penalized.

Pollution Control System Features 

•	 Event Recording & Reporting

•	 Vehicle Abnormality Alerting

•	 Dirt- and Debris-Detection Alerting

•	 Analytics Reporting and Charting

•	 Air Quality Display

•	 Electronic Map Display



•	 Live View (Live View)

•	 Real-Time License Plate Recognition

•	 Regular Uploading of LPR Snapshot

•	 IVA Dirt & Gravel Identification

•	 IVA Uploading of Snapshots

D-Link’s partnership with Microsoft enables a 
variety of Smart Edge solutions tailored to 
Smart City needs, leveraging the Azure Machine 
Learning Platform, Azure Media Services, and 
Azure IoT Edge to provide seamless Machine 
Learning, modeling, transformation, deploy-
ment, and image analysis. D-Link uses the 
Microsoft Vision AI development kit to enable 
our object (road debris in this case) recognition 
capabilities, enabling cities and businesses to 
improve traffic management, pollution preven-
tion, and general safety. 

Key Products

•	 PM2.5 Sensor Box (LoRa) with LoRa 
Gateway: Utilizes a lower-power transmis-
sion technology suited to rural deployments.

•	 PM2.5 Sensor Box (NB-IoT): Uses a high-
er-power transmission technology (4G/LTE) 
suited to deployments where interference 
is a consideration.

•	 D-Link 2MP IP Bullet Camera: A standard 
product that provides sufficient resolution, 
contrast, color, and image clarity for D-Link’s 
Object Recognition technologies to reliably 
function. 

•	 DIS-100G: Ruggedized Reliable Unmanaged 
Industrial Switches built for remote deploy-
ments, that feature diverse mounting 
options, Ethernet Ring Protection Switching 
(ERPS), and resistance to power surges and 
other environmental stresses. 

•	 DWM-312: A ruggedized dual-SIM 3G/4G 
M2M Router built to withstand extreme heat, 
humidity, and corrosion.

•	 DFL-260E: An enterprise-class Firewall with 
unified threat management, robust VPN 
performance, UTM services, Stream-Based 
Virus Scanning, and D-Link Green Certifi-
cation.
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