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Open-top Train Carriage Residual Coal Cleaning Solution
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Product Introduction of Intelligent Carriage Cleaning Robot
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RARSARSS ML,
National High-tech Enterprise

National Specialized and Innovative "Little Giant" Enterprise Honor

National Innovation Talent Promotion Plan's "Advanced Robotics Technology"
Key Area Innovation Team (The only one nationwide)
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Guangdong Huibo Robotics Technology Co., Ltd., a wholly-owned subsidiary of Huibo
Robotics Group, is a leading supplier of intelligent manufacturing technology and
equipmentin China. With a national-level postdoctoral research station and a compre-

EZENETIEE
“hEM2A TOP10 TNk

Consistently listed among the
Ministry of Industry and Informa-
tion Technology's "China's Top
10 Robotics" benchmark enter-

hensive network of research, manufacturing, and service centers, the company
specializes in providing customized solutions for intelligent warehousing, photovolta-
ics, robotics, train residential cleaning, and digital twins. Its one-stop service covers
planning, integration, R&D of equipment, software development, electrical control,
installation, training, and after-sales support, empowering industries' digital transfor-

mation and intelligent upgrading. prises
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2001 - 2008

2001

2009 - 2010

2009
|

2010

2011

2013

2014

2015 - 2017

2015

2016

STARTUP

Huibo Robotics, formerly known as Harbin Institute of
Technology Bo Shi Precision Measurement and Con-
trol Co., Ltd., is dedicated to the development of prod-
ucts in the fields of motion control, precision position-
ing, and precision measurement.

ESTABLISHMENT OF HUIBO

The startup team relocated to Suzhou and established
Suzhou Bo Shi Robot Technology Co., Ltd., with a
primary focus on the integration and development of
teaching instruments for higher education institutions.

Honored with the title of "Innovation Team of Jiangsu
Province."

ADVANCING INTO INDUSTRY

Focusing on industrial manufacturing, with a special
emphasis on the intelligent upgrade of subsectors
such as ceramic sanitary ware.

Guangdong Huibo Robot Technology Co., Ltd. is offi-
cially established in Foshan.

Holds the title of "National Key Area Innovation Team."

INITIAL INTEGRATION OF INDUSTRY AND EDUCA-
TION

EXPANDING INTO THE INTERNATIONAL INDUS-
TRIAL LANDSCAPE

Officially renamed as "Huibo Robotics,"the company
started hosting the National Vocational Education
Skills Competition.

Honored by the Ministry of Industry and Information
Technology with "China Robot Comprehensive
Strength TOP 10" and recognized as a "Graduate
Workstation of Jiangsu Province."

"China Patent Excellence Award"

"Comprehensive Standardization and New Model
Application Demonstration Project for Smart Manufac-
turing."

& R[5 DEVELOPMENT HISTORY 05

International Industry-Education Integration Community

Tianjin Innovation Base established, marked an
expansion into advanced manufacturing applications
such as intelligent service robots.

In the industrial sector, the company expanded its
presence to countries including Vietnam, Malaysia,
Bangladesh, Indonesia, Thailand, Madagascar, Niger,
and the Democratic Republic of the Congo.

DEEP INTEGRATION OF INDUSTRY AND EDUCATION
LAYOUT IN THE FIELD OF INTERNATIONALIZED
INDUSTRY-EDUCATION INTEGRATION

Huibo Institute was established

Foshan training base established

Awarded as "the first batch of industry-education
integration pilot enterprises in Jiangsu Province",
"National High-skilled Talent Training Base", "Jiangsu
Province High-skilled Talent Public Training Base",
"National Key R&D Plan Undertaker" and "Vocational
Education School-Enterprise Cooperation Project
Undertaker" "Industry-university cooperation collabo-
rative education project support company"

Awarded as "Guangdong Province Industry-Education
Integration Pilot Enterprise" and "'Little Giant'
Enterprise"

Awarded as "National Innovation Award" and "Jiangsu
Province Science and Technology Progress Award"

Awarded as "China's Top Ten Scientific and Techno-
logical Progress in Intelligent Manufacturing" and
"National Hidden Champion of Nanhai Manufacturing

Industry"
Awarded as "National Postdoctoral Research Worksta-

tion"

Awarded as "First Prize of Guangdong Machinery
Industry Science and Technology Award"

Taking the lead in establishing the "National Robot
and Intelligent Equipment Industry Industry-Educa-
tion Integration Community"

Taking the lead in establishing the "National 'Robot +'

Huibo Robot Thailand Institute of Technology "Digital
Workshop" intelligent manufacturing training base
was launched

2017

2018

2018 - 2023

2018

2019

2020

2022

2023
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Open-top Train Carriage Residual Coal
Cleaning Solution
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BRTE

SOLUTION INTRODUCTION

HEHE

VALUE OF SOLUTION

ERERUE, CEV S AT TIER, EHMEAEERRH
ARG RRRTS SR, FISSUEEN. BRI EN. R EHEEER
RIERIRIREIR (B FRHNERBE, EBTW ANB
[ORIET CaE BOCTHME, TS T2 A TSRS
HHE N AR, RS RERIETEL #ik.

TEN TG AR RARFHI Bl

Cost Savings Reduces labor costs and improves material recovery rates

)

N A= AREBNELD, BEARSEEE

Optimal Management Decreases personnel requirements, reducing the complexity
of workforce management.

(9

Huibo Robotics addresses industry challenges by introducing an

intelligent cleaning solution for open-top train carriages residual

[:30)/1E735 FEAEAELERA SR L BN

More Safe Unmanned operations lower the risk of personal safety incidents

«

coal. The solution enables the automated cleaning of residual coal

such as wet sticky coal and lightly compacted coal left in carriages

HEHE ESCRCESS “PIBA+ R

Policy Compliance The state will deepen the application of "robot +" in key areas

after unloading by dumpers, screw unloaders, and overhead

@

cranes. It is suitable for use in steel plants, thermal power plants,
coal preparation plants, metallurgic plant, ports, and chemical
industries. The solution exemplifies the application of industrial
robots in the energy industry and promotes the development of

smart manufacturing demonstration factories.
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ap >
E‘*_Eg BE;H *H*R%EA PRODUCT INTRODUCTION OF INTELLIGENT CARRIAGE CLEANING ROBOT
CHEERZSEEANSEA (EREENSEN) EeEEaMEAEEFR The Train carriage residual coal cleaning robot is the world's first intelligent device

designed for cleaning residual coal from open-top coal train carriages. It
integrates sweeping, collecting, and recycling functions and features multiple

FEBERERIRE, £FR WK ORFNET &, AESTIROEF

B, AISEI “—RB TN, B RhTE R M ZE ZE R RS SR ZE FE PO B2 Ko /e S core patented technologies. With "one-click start," it can automatically perform
AR, BT ERS MR S, S5 comprehensive cleaning of the bottom, walls, and edges of the carriage. The

cleaning process is safe, environmentally friendly, intelligent, and efficient.

© © ©o o

z% R g HE =X

Safe Environmentally Intelligent Efficient

BSERNRS | A JFPLCTRIRS RERLS

SEST TG R ELA H 1= =W = kyv2 = 11 vay-|
Electrical Control System(Siemens PLC Control System) Hydraulic System [ i e ]

[iEi:‘lPLciﬂl%’-:w_cﬁ:%ﬂ#Lﬁ#ﬂ’ﬂ*é%iﬁiﬁﬁ%ﬁﬂﬁm’ﬁiiﬂ ]

Powers the actuators through a hydraulic station, using control methods like
switches and proportional valves.

Uses PLC to achieve overall logic control and operation of
electrical components and actuators.

TERERS

Negative Pressure Conveying System

] TERS

Travel system

[ KIKFHBRABHNHHRAREERE

Provides the power system and supporting equipment for horizontal movement of the device.

L &
0 [ REHEBRX, %ﬁﬁﬂ%%ﬂﬂﬁ’ﬂ%ﬁ]

Utilizes a negative pressure sweeping head
to clean up remaining materials.

ARLEA RS

Sweeping Head Lifting System

BEEEARIRE, SKRIXERIERBEHIREIRAVRIE. $TH.

M BRITFEHEH R4
BRI, RS ERNERSDEINDNFAREELE | e IR 8

Wire Brush Pre-cleaning Lifting System

| i

Equipped with pre-cleaning equipment to break, disperse,and clean
wet sticky coal and lightly compacted coal.

s | 2E
Filtration Tanks (|2 ets) [ IREAERE R RERNEE, RERERAERET ]

Ensure the proper functioning of the negative pressure system by
filtering the negative pressure conveying system.
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INDUSTRY STATUS AND PAIN POINTS

EREFEIR

BREXEFHEYMREEIRE G BN KT RIRENZEN. 5 U ZEN. REE A FZHLED
%, XEHERFHNERERNAZAEVF, FRFIENMZEAEERRNFE— LR,
FINBEE. RAR KBRS, 1T REXREVHOGE, AFFERTEE INRERE
BXRABRIZFTAERM, AT EERBREPNSG R

Current State of Train Carriage Cleaning

The unloading equipment for bulk materials on trains in China includes car dumpers, horizontal
screw unloaders, chain bucket unloaders, overhead crane unloaders, and excavator unloaders.
However, after unloading, a significant amount of material still remains in the carriages. The
open-top train carriages arriving at loading stations often contain sundries such as straw,
woven bags, pellets, coal, and more. To ensure the quality of loaded materials, it is necessary to
clean the carriages as well. Currently, the common practice in China is to open the side doors of
the carriages and manually climb on board to clean them.

OPEN-TOP TRAIN CARRIAGE RESIDUAL COAL CLEANING SOLUTION 13

EHRFEIR
Current State of Train Carriage Cleaning

RIE (F1H) pry coal
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Industry Status and Pain Points

B REGIR R ERER

Low Efficiency in Cleaning Wet Sticky/Compacted Coal

AR R, TIRRERK

Long Cleaning Time, Low Efficiency

@ ATHEE

High Labor Costs

B EABIBIRA

Increasing Labor Cost

@ 3R BT
Difficulty in Hiring for "3D" Jobs(Dirty. Difficult. Dangerous)

TEMRE. FRER. ReRES

Dirty working environment, high labor intensity,numerous
safety hazards

/ ,
Q sEBmAFERSRES

High Railway carriage Delay Fees

IRERER L, ERERAS
Delays in train dispatching and extended use of
railwaycarriages result in high penalty fees.
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PRODUCT ADVANTAGES

EI ﬁﬁ Safety

FmRIERIA

Carriage Position Self-recognition

IR BN RSB A A E e
B RS, LM ERREE

HIR%E Lo

f + \bp

PR BEfe RS AR

Long-distance laser range sensors is used
to combine with short-distance ultrasonic
sensors to accurately identify and locate
the carriage outline.

E"ﬁ'é?&kﬂs?;‘é{’ﬁ Intelligent Unmanned Operation

BEFEEahiTH

Autonomous Smooth Motion Control

#E&Adaptive control&3%, @i
PLCIZH TSR ER LI B AN IRE
12, (EBHTINAR BHERIRAR LS,
SCHL AR AR TR

Utilizes adaptive control algorithms
combined with PLC to control the frequen-

cy converter, achieving smooth accelera-
tion and deceleration of the cleaning

FRMRAEE

Self-storing Cleaning Results

EBBSMRRS, KNERERS
KNBEHR. BEMENEETE,

Employs a multi-vision system to capture,
store, and transmit the cleaning results of
the carriage.

machine.

PA

iﬁfﬁEﬁﬁ Safer Operation

@ ZAERLEE R & THHERS T Multi-sensor Fusion Collision Detection
' BB S ERBBRANAFK (Y. BFE), BRAENSASERRERME,

Equipped with a multi-sensor perception system laser,ultrasonic,difuse refection,travel switch,proximity
switch) to prevent he cleaningrobot from coliding with the camiage.

@ ek B 5k Operational Interlock Software
' ERER MR B SOEITIER, BB 28 A SEEN RN EE R ZE RiE,

Includes a software interlock communication module to prevent simultaneous actions of the cleaning robot
and the dumper, avoiding carriage collisions.

@ Z2EHiE Multiple Emergency Stop Configurations

FEPLCITHIE., BIRITHIE. BRE. FHRMNEN. FEEHHRET2FEE, RIE
RETHNE BN E—NEHRE LIET,
Emergency stop buttons are installed in the PLC control cabinet, power control cabinet, driver’ s cabin, vehicle

steel structure, and central control room to ensure the equipment can be immediately halted in case of
anomalies.

@ ToFE A E54E No Blind Spot Monitoring
' FRANUNEENRABERR, #T2A KR, RERMEBTZERE,

Comprehensive monitoring inside the carriage and within the movement range of the cleaning robot to
promptly detect potential risks.
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BI3FR { B Sovpeer

EXRAZHAEREDERA, RELEKIELH The device uses a sealed negative pressure conveying filtration technology, ensuring no dust during the residual
4, 0.3umbl E#324RidiE99.33%, RRBIRHITE, material recovery process. It captures over 99.33% of dust particles larger than 0.3 microns, meeting ultra-low

emission standards.

BHETFF Cleaner Sweeping
BoiRI R EIS RS KR AEXVMERGES, FHEETF2ENR R, The automatic material gathering structure design, combined with a high-power Roots blower and paper filter,

ensures cleaner and more environmentally friendly sweeping.

- 01 v - 02 s&aWR « )1 Material Collection + [0 2 steel Brush

BRI BT YR B M+ RMEREME. Ehk, FHEF % The conical disc brush layout design Steel brushes are more wear-resistant, have greater
- automatically gathers materials. contact force, and provide a cleaner sweep.
o Ao
] AR

] [
v v
- 03 x®H 04 w@ » ()3 High Suction Power + 04 Environmentally Friendly
KINZRAER. REERE ZIBERIES, (E SRR LERGE High-power negative pressure pumps The bag filter ensures a dust-free opera-
h A e provide stronger material suction. tion process, making it more environ-

mentally friendly.
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ERREALSBISRERA, ESEEEHEE, IS EEMAEE, s RhTEE, The product uses full electro-hydraulic control technology, dynamically adjusting power
EFRIEFAMRNERN, TMrEERM.

output based on the stickiness of the coking coal. This eliminates speed fluctuation
impacts during cleaning, ensuring effective cleaning without damaging the carriage.

ERBAXER No Blind Spots in Carriage Cleaning

BENER. FHAZRIRIENSZABANMESEELEZRIERE M.

The surrounding column brushes and flat disc brushes ensure the robot's cleaning mech-
anism can thoroughly reach all corners of the carriage.

e 2R FREemES o 2 Column Brushes

For comprehensive cleaning of the carriage walls.

3
sy,

0 A1 EBR EmRELEES

| Tl

4 Disc Brushes
For thorough cleaning of the carriage floor.

2 Scrapers
For complete cleaning of the carriage top.

e 21EIR ERuseEEs

EEEE D Ease of Use

iy FEuEary

l‘ prevent blockages and allow continuous operation.

RS TR

Standard Suction Pipe Huibo Suction Pipe
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@ BiEiaeEigit @ Self-cleaning Pipeline Design

The proprietary self-cleaning pipeline design effectively handles wet and sticky coal,

BEMRFNNBEBEEE, EBEEFHNIEE, i . . .
ensuring the system remains clog-free and operational.

Wet sticky bulk materials tend to adhere to the inner walls of pipelines during transportation, causing blockages that
affect conveying efficiency and operational quality, potentially leading to a complete halt in operations.
This self-cleaning technology ensures the pipeline remains clean and free of blockages, guaranteeing smooth operations.

Self-cleaning Technology for Pneumatic Conveying Pipelines with Wet Sticky Bulk Materials

RASBRIR R E BRI R RIS EERE, ERERER,
IR RN RE, FEELEIF
EEEENA, ALNEEREE. EEEEE, BRIFLIENRTIE.

-

*—@
Core
Technologies

RIERES (RIEAE. RIEKRE. RIEM
TRENE. R ®’EH. XKEAFY
) RENH. AESH. THEES
S ER MBI R IR (EL
MR, MzEihEMEERENS
. RAZSURMTERA, KR
BEENURMLE, ENZSHYIREE,
RIFIIR—EE

REBER I M N NERB R ER
(FRIRERE. EFM, MHEREHAN
T, "ERESERRLERE) , B
ERIEFUIHR, XEREEXER,
REGENESRTE, FEBREDD
B, RMEMBTREF, BMFEMN
BB HR ERIBER,

Multi-parameter Optimal Matching
Technology for Various Material Attributes

The efficiency and effectiveness of the cleaning process
are significantly affected by several parameters,
including brush disc state (angle, rotation speed,
pre-deformation suitable for materials like coal, lump
ore, iron concentrate, pellets), brush disc distribution,
negative pressure parameters, and travel speed. The
diversity of material types and their physical properties
further complicates this. By optimally matching
equipment parameters to various material attributes,
this technology ensures consistent and effective
cleaning performance.

Safe, Reliable, and Stable Software
and Hardware Protection Technology

The railway department has strict requirements for
external equipment interfacing with train carriages (no
equipment should mount or press on the carriage, no
high-voltage electricity should enter the carriage, and
no equipment should collide with the carriage). This
technology ensures operational effectiveness while
meeting these stringent requirements. By using an
appropriate hardware platform and leveraging
software capabilities, it provides redundant protection
for the carriages, significantly reducing and preventing
the likelihood of accidents.
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Pl SEIEXEN Rk, MRKBBEI~SOHATREREHE, AIENA3~6RIA, The product can complete the cleaning of a carriage within 3 to 5 minutes depending on the
AWM EAL, BapiBhiEiRIchaeiER, KIVRGIER. amount of residual material. This high-efficiency cleaning can replace 3 to 6 workers,

helping enterprises transition from manual labor to mechanization and automation, there-
by reducing workforce and increasing efficiency.

ZERATD Multi-car Coordination
HNEBRZEMENELTIH, BIZ SN ERIREE, TMSEEEVE To synchronize with the operational pace of multiple dumpers, the system uses multi-de-
AFEIBYS SN REHITIE S, vice interlock and coordination strategy algorithms, enabling multiple cleaning robots to

clean several carriages simultaneously.

BHRHESX More Efficiency
SEETITHEE, LMENAASEARANTELRE, Bi8NERREEI-S0H, ERFHAEHIE Combining centralized control algorithms, the movement system and cleaning system are perfectly matched, allow-
102 AA, ing each train carriage to be cleaned in just 3-5 minutes, with residual material controlled to within 10 kilograms.

ap—— 1 E— : -

FT"“ ;‘.-FF F‘ !"‘.'.-.,.#-_ o ‘.-. q*...‘...# - -'n.;-.ﬁ-
v y - - _.5 o e £ S

- 1N -

L A




26 \ MEAFEFERREBERASR

OPEN-TOP TRAIN CARRIAGE RESIDUAL COAL CLEANING SOLUTION /27

RASH

FEE Y/ BT LES

PNZEZE RIS R

7ﬁ $E.

ao
00

Q)

&)

N Do

@& ® O

WISy St
© B IhE

T BMIE (BIE. RIE[FRE/BEE]D)

ExE LS ERS
(C60. C62. C64. CT0. CTOE. CTOEH. CTOEH-A)

REBIEERARE. FRUELDGHRE

REHE200 TR L

TEM3~SDH CEMIZIREE)
BRBRRMLTAL

<9m & 30t

24/ LR

BT RS, —#EsBhES

B & BoIfFiPERINEE
EREENENEILZ S B BINH
<80min
AC 380V & 250kw

TECHNICAL PARAMETERS

0a
00

e

© B & ® © N P [

Types of Materials Cleaned

Types of Open-top Carriages

Cleaning Range

Cleaning Capacity

Cleaning Efficiency

Height & Weight

Continuous Operation Time

Automation Level

Safety Features

Mean Time to Repair (MTTR)

Power Supply & Power Rating

Dry Coal. Wet Sticky Coal
(Lignite, Bituminous Coal [Coking Coal/Fat Coal])

Common China Railway Open-top Carriage Models
(C60. C62. C64. C70. CTOE. CTOEH. C70EH-A)

Capable of cleaning residual materials
from the top, walls, and bottom of the carriage

Can clean over 200 carriages per day

Each carriage can be cleaned in 3-5 minutes
(depending on the amount of residual wet sticky coal)
with cleaning results superior to manual labor

<9m & 30t

Capable of 24-hour continuous operation

Equipped with a video monitoring system and
one-click automatic cleaning for each carriage

The equipment has automatic protection and warning functions
and it establishes a safety interlock mechanism with the dumper

<80min

AC 380V & 250kw
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EHRR

CASES
2 Liangshan Port
1 . : S sy - Jining Liangshan Port, located on the right bank of Liangji Canal in the north of Liangshan
ST 3 7l R g \~‘\‘ = \\ KRBT ATIES o . . . . PR .
AT RWUE, UFUREFTHRUSHANRFZAGR, LEE B %S, TARNEZH, County, Jining City, Shandong Province, connects with Wari Railway upstream and Jinghang
HIE T AR ARIZRMEE, B EERISIE R I = AL FXNEEEOYIRIRA, Canal downstream, occupying the strategic position of coal transportation from west to east,
and becoming an important port logistics hub connecting the western coal producing areas and
the Yangtze River Delta Economic Zone.
e 2019 98B, [HES5FTH EAYRBRATERHAREEEENRARKINB R ASE; e 2019 !nSeptember2019, Huibo Robotics and Jining Mining Group Logistics Co., Ltd. officially started the research
and development cooperation of the Intelligent Train Cleaning Robot System;
e 2020 3B, [CIEEEBENSARARZRE RN TE, HFTF48208BEXELNER; e 2020 'nMarch 2020, the installation and debugging of the Huibo Intelligent Train Cleaning Robots System were
completed and officially put into use on April 20th;
8H, FTH VERAYIRERATSBE XM N CIEEEEENEA, HF10H30HER In August 2020, Jining Mining Group Logistics Co., Ltd. purchased anothe Huibo Intelligent Train Cleaning
- ot s . Robot, and officially put it into use on October 30th (which can enable one staff member to operate two
BNER(FIEMIZ TEARRETRE ERBEENSAEL); Intelligent Car Cleaning Robots simultaneously);
e 2021 7B, FTUERHBXRITE2E8 CIEEEEEENESSA; e 2021 !'nJuly2021, Jining Mining Group Logistics ordered two additional units, which were installed on Line 1;
e 2022 1AR4), BNIFATER, SKB1. 25 AEKENIE L, e 2022 completed the online debugging of Line 1 and Line 2 in mid-January 2022, realizing the linkage operation of
the two lines.

N EE BN O EE
...;.::-r.-_

—‘:‘.‘i§§51§1'€3~6% IA Each device can replace 3 to 6 workers.
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CHEERAFENBARFANEERBEQTRRBEFTAL-S
2, B SEIARA . BRI A B 1T

EERE Huajin Coking Coal Plant

— BENEUTOANNRETE LT, BB AKTILEERK
7, fem TR, R Rk gEo

The system has helped the company reduce 4-5 car cleaning workers,
EEERERIELARRHEERITZ. B REFMNUALBFHKSAHE, BSREFDILE and helped the enterprise achieve the goal of mechanical reduction
B ST and automation substitution.
[e]

It saves more than one million yuan in labor costs for the enterprise

2001428 AN EERHH L, BEHPERRERERATNL BRI EDEREE every year, greatly saves time costs, improves work efficiency, and

enhances enterprise production capacity.

REL. ARRBFENMRIERZR, BT EXHKAHMER “FE " RIFEF ZH R,

2022558, LEERERIE QB FINCEEEBENSARS

Huajin Coking Coal Co., Ltd. was jointly established by the former State Planning Commission, Ministry of
Energy, and the Shanxi Provincial Government, and approved by the State Council's Production Office.

In February 2001, it was restructured into a state-owned joint-stock enterprise with shareholders including
China National Coal Energy Group Corporation and Shanxi Coking Coal Group Co., Ltd. The company has
rich and high-quality coal resources, which belong to the "two areas and one kind" protective development
resources clearly specified by the state.

In May 2022, Huajin Coking Coal Co., Ltd. introduced the Huibo Intelligent Car Cleaning Robot System.
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Zhongnan Steel Co., Ltd. (renamed from Shaogang Songshan on October 22,2022, hereinafter referred to as
"Zhongnan Steel"), a holding subsidiary of Baowu Steel Group Zhongnan Iron & Steel Co., Ltd., has a produc-
tion capacity of 8 million tons of steel and 5,458 employees on the job. In 2022, it produced 8.024 million tons
of steel, generating revenue of 38.8 billion yuan, ranking 274th on the Fortune China 500 list.

Zhongnan Steel actively promotes the construction of smart factories, and its industry-first "Smart Steel
Center" has achieved large-scale centralized control, borderless collaboration, and big data decision-mak-
ing throughout the steel production process. Through technological innovation, it has driven organizational
change, transforming empirical production into standardized, digital, and intelligent production.

AEG, NATF2SHELEF.
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In July 2023, Zhongnan Steel Co., Ltd.introduced the Huibo Intelligent Vehicle Cleaning Robot System on the

basis of the original unloading line track to eliminate "3D positions" and apply it to car cleaning on the No.
2 unloading line.

After the application of the product, the number of original team members has been reduced from 6 to 3,
helping the enterprise replace manual labor with machinery, and promoting the conversion of old and new
kinetic energy through automation, truly achieving safe environmental protection, personnel reduction,

. . and efficiency improvement.
—31§§EI§1‘E3~6% IA Each device can replace 3 to 6 workers.
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