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Top 10 roadside perception suppliers: quality suppliers come to the front in each market

The growing number of roadside perception players comes with active industrial investment and financing.

The soaring demand for roadside perception is an enticement to ever more entrants. In addition to conventional roadside
perception suppliers that make continuous efforts to deploy, technology giants and vehicle perception suppliers among others all
have begun to step into the roadside perception field.

Product Line Layout of Some Roadside Perception Suppliers

Perception System

Supplier

LDAR  Radar  Camera Rmf’l;}';a:"
Raysun Radar v v
Vanjee Technol v v v
1 o DeGuRoon v v v
CiDi v W W
Costone Technology \4
Huawei Vv W
Uniview Technologies v v
Hikailink v
" J J y Nanoradar v v
Dahua Technology
Xiangde Information Technology v v
China TransInfo v
TransMicrowave v
Hualu Yiyun v v v
Muniu Technology v
Baidu Apollo v
Hawkeye Technology v
Hikvision v v
Zvision Technologies v
ZTITS v v
v y Hesai Technology v
H
=% Innovusion v
LeiShen Intelligent System v v
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Smart Road Roadside Perception Market

The four tech tycoons, Huawei, Baidu, Alibaba and Tencent
(HBAT), have all entered the smart-road roadside perception
market:

€ Huawei with the ability to independently develop software
and hardware can self-develop full-stack smart roadside
perception solutions which have been seen in projects like
Beijing—Taipei Expressway, Yanging-Chongli Expressway
and Shenyang Dadong District Smart Bus.

€ Baidu concentrates on application of vehicle-infrastructure
cooperation technology, for example, in Beijing Yizhuang
and Yanqging-Chongli Expressway. It provides some
perception hardware (cameras), and the rest are
customized by its ecosystem partners;

@ Alibaba has participated in construction of smart highways
such as Hangzhou-Shaoxing-Ningbo Expressway in
Zhejiang and the Middle Section of Jinan-Qingdao
Expressway in Shandong. It provides software platforms
and integrated solutions, and roadside perception
hardware is offered by its partners;

@ Tencent has piloted the digital base map mode of radar +
ETC real-time perception on Guangzhou-Qingyuan
Expressway.

In addition, being optimistic about roadside perception, the capital
market places more bets on roadside perception companies:

€ In May 2022, CiDi closed a Series C funding round and raised
RMB300 million. This round was led by Chengdu Science and
Technology Innovation Investment Group; China Xinxing Asset
Investment was the co-investor; old shareholders such as Hunan
Ruishi Private Equity Fund Management and Unifortune Investment
Fund Management continued to follow up;

@ In April 2022, Raysun Radar raised tens of millions of yuan in a new
funding round which was jointly invested by Yongxin Capital and
Yijing Capital. The funds will be largely spent on developing
roadside sensors for smart roads above C4, expanding existing
capacity and enhancing market layout;

€ In July 2021, Xiangde Information Technology collected tens of
millions of yuan in its Pre-A funding round in which Jianyuan Fund
and ZTE Zhongchuang (Xi'an) Investment Management were co-
financiers;

€ In April 2021, Hikailink closed a strategic funding round where
CCCC Fund and China Merchants Capital both increased their
share capital. The raised funds will be used to accelerate the
research and development of new-generation intelligent connected
roadside devices.
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Quality suppliers stand out in each of the multiple roadside perception segments

Typical Product

; ; Chinese Dahua Sentry Series: 77G radar + deep learning
This report summarizes and analyzes @Jhua  pahua echnoloay T T on Tange of 250m.
the tOp 12 Suppliers Of roadSide DTAM D49-V radar-video integrated microwave
: . - detector: adopt wide-area radar and video intelligent
perceptlon Integrated SOIU“OnS, and the Hurys integration technology, cover 8 lanes in the horizontal

direction, 500 meters in the vertical direction, and track and

top 10 suppliers in  roadside direction, 00 met

camera/radar/LiDAR/radar-video all-in- 4D radar-video all-in-one: accurately recognize 5 types of
targets within the coverage range of the radars
one Segments' _ Raysun Radar (250m/350m/500m), with the recognition accuracy higher
than 90%.
Take the roadside radar-video all-in- In)l’(clnér‘;qacl']%n TSRV-8BV-H550 radar-video all-in-one: detection range of
. f H Technolo 550m, built-in 5MP camera, and detection of 384 targets.
one as an example: av
The Institute of Huihai-3: low consumption power edge computing core with
Deep Perception built-in ARM+NPU architecture; support real-time display of
ID IDPT Techr?olc {';DPT'] information of up to 512 targets, e.q., location, speed, type
ay and time.

Intelligent multi-source perception fusion all-in-one:
integrate radar, imaging, positioning and timing; an

Raco Defense L ] ] N ' .
gﬁgﬁa Technology environment perception and computing device for intelligent
- transportation, with built-in {configurable) multi-source sensor
data fusion.
$ﬂ Uniview RV942: 80GHz high frequency radar + 4MP camera;
EIDFEN Technologies  maximum detection range of 250m.

Road information multi-dimensional perception radar-
video all-in-one: collect parameters of road traffic
P participants, e.q., target position, speed, and direction of
HIKVISION S movement, and provide abundant, accurate and real-time
basic data support for connected vehicles to make driving
decisions.
CitRadar-77LS radar-video integrated detector: adopt
- ® deep learning algorithms to integrate high-precision radars
DeauRoon DeGuRoon . .
and low-light smart cameras in all aspects, e.q., structure,
scenario, collection method, and data information.

AID-F radar-video integrated detector: a new perception

ERBS i
] Hualu Yiyun system that combines wide area radar and video.

Source: ResarchInChina
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Roadside perception technology evolves with market development.

Current roadside perception hardware products include cameras, radars,
radar-video all-in-ones, and LiDARs. Cameras are used most widely,
with the most mature market and technology; radars have been
becoming a standard configuration for communication control systems
after their application value was verified, and are more used in vehicle-
infrastructure cooperation and smart highways.

(1) Cameras improve resolution and perception in low visibility
conditions.

At present, cameras are still the most important perception device that
produces the largest amounts of roadside data. The development of
smart roads is accompanied by the ever higher requirements for
roadside perception hardware. For conventional cameras collect and
recognize small amount of information, Al computing power is therefore
needed to improve resolution of cameras and add camera functions.
Huawei, Dahua Technology, Baidu and Uniview Technologies among
others have all introduced their Al cameras.

(o)

Furthermore, CiDi proposed a new method for daylight visibility detection
and warning using vision + C-V2X technology, and has deployed and
promoted it on highways. Utilizing existing surveillance cameras
combined with C-V2X technology and roadside edge computing, this
method enables roadside devices to response quickly even in low (a) (d)
visibility conditions.
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Roadside perception technology evolves with market development.

(2) The radar frequency band is adjusted according to policies, and 80GHz has become a wide choice.

In December 2021, the Ministry of Industry and Information Technology (MIIT) issued the "Interim Regulations on the Administration of Automotive Radar
Radios", indicating that the 76-79GHz frequency band is used for automotive radars, and shall not be applied by other types of ground-based radars unless
otherwise specified by the national radio administration. The document came into effect on March 1, 2022. Considering the frequency band limitation of the MIIT,
roadside radar suppliers have also adjusted their product lines. Now 80GHz is a wide choice.

Nanoradar: the MR76S roadside perception radar unveiled in April 2022 RACO Defense: in December 2021, Beijing Institute of Technology Ruixing
staggers the 76-79GHz frequency band for automotive radars and uses 80GHz, Electronic Technology Co., Ltd., a subsidiary of RACO Defense, launched
effectively preventing interference to 77GHz automotive radars. This radar an 80GHz super range radar, which was developed with Hebei Provincial
enables accurate ranging, speed measurement and precise positioning for 128 Communications Planning and Design Institute. This product breaks
targets, with the maximum detection range of 300 meters. It is available to through the detection range of 500-1000 meters delivered by conventional
holographic intersections. super range radars, and detects as long as 1000-1500 meters at the
80GHz upgrade.
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Roadside perception technology evolves with market development.

(3) LiDAR starts massive adoption at the roadside.

The mass production and declining price of LIDAR at the vehicle end
has laid a solid foundation for its application at the roadside. Among
roadside LIDAR suppliers, VanJee Technology, CiDi, LeiShen Intelligent
System and Innovusion have developed dedicated roadside LiDAR
products; automotive LIDAR vendors like Zvision Technologies, Hesai
Technology and RoboSense have set foot in this field as well.

From the completed smart road projects, it can be seen that the
adoption of LIDAR has been widespread:

@ The project of reconstruction and expansion of the Tai'an-Zaozhuang
two-way eight-lane section of the Beijing-Taipei Expressway spans
189.483 kilometers, and installs a total of 33 sets of LIDARS;

€ The all smart intersections in Yizhuang in Beijing and Jiading District
in Shanghai use LiDARSs. Yizhuang adopts LiDARSs tailored by Baidu
with its partners, and Jiading District’'s LIDAR products are provided
by Zvision Technologies and Hesai Technology;

& The Xiong’an 5G+ Smart Bus Project deployed RoboSense’s LiDAR
RS-LIDAR-M1 at the roadside.
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Roadside perception technology evolves with market development.

(4) As more radar-video all-in-ones are Suppliers are also stepping up their efforts to China Smart-Road Roadside Perception
used, manufacturers’ pace of deploying develop radar-video all-in-one technology and Industry Report, 2022 highlights:
accelerates. deploy new products:
O Roadside perception industry (development
Through the lens of bidding projects of local € Raysun Radar: its 4D radar-video all-in-one is background, formulation of policies and
governments in the recent two years, the applicable to both intelligent transportation standards, market size, market pattern,
demand for radar-video all-in-one products management and vehicle-infrastructure demand from autonomous driving, etc.);
has surged: cooperation. Compared with the previous-
generation products, the device can accurately O Key roadside perception technologies
® In 2021, the traffic signal control system recognize 9 types of targets within its detection (camera, radar, LIDAR, radar-video all-in-one,
project in the Intelligent Transportation range, effectively filter ground clutters with its etc.) (status quo, development trends, etc.);
Project of People’s Government of Puyang height finding capability, and thus distinguish
City planned to purchase 120 sets of radar- motor vehicles from non-motor vehicles and O Roadside perception application deployment
video all-in-ones; pedestrians, with the recognition accuracy above in scenarios, e.g., highways, urban
90%. intersections and smart bus routes;
® In 2021, the Beijing Signal Renovation
Project started to use radars and radar- € Uniview Technologies: in September 2021, the O Key roadside perception system integrators
video all-in-ones as the main perception company launched RV942, a 4MP low-light radar- (main integrated solutions, application, etc.);
approach, showing Beijing's acceptation of video all-in-one that carries an 80GHz radar and
the radar-video all-in-one technology route. integrates a camera with Al algorithms. O Key roadside perception hardware suppliers
This marks that the radar-video all-in-one Supported by video algorithms, the device can (main product lines, cooperation, product
product market will enter a new phase of track up to 256 targets and offers a detection application, etc.).
development. range as long as 250 meters.
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