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Abstract. This study presents a design concept for a hybrid tracked mobile robot intended to replace human op-
erators in high-risk environments, including exposure to hazardous chemicals, gas storage facilities, high-temperature
zones, and areas prone to fire and explosions. The structural design of a mobile robot with a combined propulsion
system was developed and analyzed. Design and modeling were performed in SolidWorks. The study included layout
design calculations and assessments of obstacle-traversal stability, robot mobility, and slope-climbing capability. It also
involved the selection of appropriate sensors and auxiliary equipment. The RoSafe robot model was developed within
the framework of the DTAV.04/25-NN ministerial project. The robot features a hybrid chassis configuration comprising
two primary tracks and four auxiliary tracked legs. The complete 3D and 2D design documentation specifies overall
dimensions of 1311 x 649.2 x 350.3 mm and a calculated mass of 130 kg. In addition, a table of technical specifi-
cations is provided. The robot is equipped with gas sensors (0,, CO, CO,, CH,4, and H,S), temperature sensors, smoke
sensors, surveillance cameras, a mapping system, bidirectional communication with the control center, and manipu-
lator mechanisms. Particular attention during the design process was given to obstacle-negotiation capability, stability
on inclined surfaces, compactness, and operational convenience, ensuring practical applicability of the system. This
work represents the initial stage of development, and the results provide a foundation for subsequent pilot production
and testing aimed at the practical implementation of the RoSafe robot model.
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ment, Solidworks software
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MALLUHOCTPOEHUE

HayuHas cTtatbA
YAK 004.8

UccnepoBaHUeE U NPEeANOIKEHUE MO paspaﬁoTKe MOAEAU
MO6GUABHOIO p060Ta AN NTOAAEPXKKHU paﬁoTHMKOB B YCAOBUAX
noBbILWEHHOIro pUcka

LLu Tai Hryen ™, Hio KyaH Ko?, Txu Txy XbeH Ne3, Ban 3aHr Ne?,
Cu TxaHb TyHr Hro®

SHaLnoHaAbHbIM MHCTUTYT OXPaHbl TPyAa M 3A0p0BbSA BeeTHama, XaHok, BbeTHam
“SKoMenX LIMpPOBOK IKOHOMUKU M TexHoAoruH Ne 1, npoBuHLMSA HreaH, BuHb, BbeTHam

Pe3rome. Lienb - pa3paboTka Npoekta rmbpUAHOro ryceHMYHOro MobrAbHOTO pPoboTa AAS 3aMeEHbI YeAOBeKa B
YCAOBWSX MOBbILLIEHHOTO PWUCKA: MPU BO3AEMCTBUM XMMMUUYECKMX BELLECTB, HA 0ObeKTax XpaHeHWs rasa, B 30Hax C
BbICOKOW TEMMEPAaTypOit, a TakKe B OrHeonacHbIX M B3PbIBOONACHbIX cpepax. OGbEKTOM MCCAEAOBaAHWUA ABAAETCH
KOHCTPYKLIMSA MOBUABHOTO PO60Ta C KOMOUHUPOBAHHbLIM ABUXMUTEAEM. MTPOEKTUPOBAHWE U MOAEAMPOBAHUE BbINOAHSA-
AUCb B cpeae Solidworks. B xope paboTbl NPOBOAMAUCH PACHETbl KOMIMOHOBKM, YCTOMUMBOCTH NPKW MPEOAOAEHWU Mpe-
NATCTBUM, MOABMXHOCTU M MOABEMA MO CKAOHAM, a TakxXe NoAbop CEeHCOPHOro U BCMOMOraTeAbHOro 060pyAOBaHUS.

© Nguyen Sy Tai, Co Nhu Quan, Le Thi Thu Hien, Le Van Giang, Ngo Sy Thanh Tung, 2026
34 https://ipolytech.elpub.ru



https://ipolytech.elpub.ru
https://elibrary.ru/crdgte
https://doi.org/
10.21285/1814-3520-2026-1-34-46
mailto:tuantaibhld%40gmail.com?subject=
https://doi.org/
10.21285/1814-3520-2026-1-34-46
https://doi.org/
10.21285/1814-3520-2026-1-34-46
https://elibrary.ru/crdgte
mailto:tuantaibhld%40gmail.com?subject=

Nguyen Sy Tai, Co Nhu Quan, Le Thi Thu Hien, et al. Design of a mobile robot to support workers in high-risk environments
HryeH Cu Taii, Ko Hxy KyaH, Ae Txu Txy XueH u Ap. YIcCAEAOBaHME M MPEANOXKEHME MO paspaboTke MOAeA MOBUALHOMO poboTa...

B pesyabtate npoBeAeHHbIX paboT noAyyeHa MoaeAb poboTta RoSafe, paspabortaHHas B paMkax MUHUCTEPCKOrO Npo-
ekta DTAV.04/25-NN. Po60T UMeeT rnbpuUAHYHO KOHCTPYKLMIO XOAOBOW YacTK, BKAKOUAIOLLIYHO ABE OCHOBHbIE IYCEHWLLbI
W YyeTbipe BCMNOMOraTeAbHbl€ NYCEHWUHbIE HOMW. MoAyUYeHbl NOAHbIE 3D- M 2D-NPoeKTbl ¢ rabapuTHbIMU pa3mMepamu
1311x649,2x350,3 MM 1 pacueTHor Maccon 130 Kkr, a Takxke cocTaBAeHa TabauLa TEXHUUECKUX XapaKTePUCTUK.
MokaszaHo, uTo pa3paboTaHHasA MOAEAb OCHalLleHa ra3oBbIMU AaTuMkamu (O,, CO, CO,, CHy, H,S), TemnepatypHbIMK
AQTUMKAMKU U AQTUMKAMKU AbIMa, KaMepaMu HabAOAEHUS, CUCTEMOWM MOCTPOEHWUS KapT MECTHOCTH, ABYXCTOPOHHEWM
CBSI3bIO C LEHTPOM YNPaBAEHUS U MaHUMYAATOPHBLIMKW MexaHn3Mamu. OTMeUeHo, UTo 0coboe BHUMaHWE Npu NPOoekK-
TUPOBAHUKU YAEAEHO CMOCOBHOCTM NPEOAOAEBATb NMPENATCTBUSA, YCTOMUMBOCTU NPU ABUKEHMUMU MO HAKAOHHBLIM NMOBEPX-
HOCTAM, KOMNaKTHOCTU 1 YAOBCTBY 3KCMAyaTaLUmm, 4To 06ecneymBaeT BbICOKYH MPUKAAAHYIO 3GDEKTUBHOCTb YCTPOK-
cTBa. BbinonHeHHas paboTta npeacTaBASeT cO60M HauyaAbHbIM 3Tan MCCAEAOBAHWM, PE3YAbTATbl KOTOPOro ABASHOTCA
OCHOBOW AASl MOCAEAYHOLLENO 3amnycka OMbITHOIO MPOW3BOACTBA WM MPOBEAEHMS UCMbITAHWUMA C LEABIO MPAKTUUYECKOM

peaamsaumnn mopean pobota RoSafe.

KaroueBble caoBa: MOOUAbHbIE POOOTHI, OXpaHa TPyAa U 3A0POBbE, OMacHble GaKTopbl, BPEAOHOCHbLIE GAKTOPbI,

pabouasi cpeaa, nporpammHoe obecneveHune Solidworks

®uHaHcHpoBaHHe. \aHHOEe NCCAeAOBaHWE BbINO NOAAEPKAHO HayUHO-TEXHUUYECKMM UCCAEAOBATEABCKUM NMPOEK-
ToM leHepanbHOW KOHOeaepaumn Tpyaa BeeTHama, npoekt Ne DTAV.25/04-NN.

Ansa untupoBaHusa: HryeH Cu Tai, Ko Hxy KyaH, /\e Txu Txy XueH, Ae Bax 3uanr, Hro Cv TxaHb TyHr. MiccaepoBaHme m
npeArOXeHKe No pa3paboTke MOAEAU MOBMABHOIO POB0Ta AAS MOAAEPXKKM PAOOTHUKOB B YCAOBUSIX MOBbILLIEHHOTO PU-
cka// iPolytech Journal. 2026.T.30.Ne 1. C. 34-46. (InEng.). https://doi.org/10.21285/1814-3520-2026-1-34-46.

EDN: CRDGTE.

INTRODUCTION

In the current context, mobile robots are
playing an increasingly important role in various
fields, from industry, military, health and edu-
cation. One of the issues of concern is to bring
science and technology, robotics deeply into la-
bor production, to support the replacement of
human labor in heavy, toxic jobs, monitor and
warn of unsafe incidents during work. The ap-
plication of robots will allow workers to remotely
access dangerous areas, collect data, observe
the scene and support faster and safer decision
making through the central operating system.

In jobs such as chemicals, oil and gas, min-
ing and waste treatment, workers are often
exposed to potentially high-risk environments:
toxic gas leaks, extreme temperatures, smoke,
and fire and explosion risks. Direct exposure
in these conditions leads to the risk of work
accidents, health damage leading to illness
or even death for workers. Therefore, the ap-
plication of mobile robots to support workers
working in high-risk working environments is
considered a necessary research direction.
Therefore, within the scope of this research,
the authors propose to research and design
a mobile robot model as a basis for manufac-
turing in the next stage to realize the urgent
requirements set forth.

In the world, some typical studies can be
mentioned as the research project on map-
ping gas distribution, navigation and various
sub-tasks of locating gas sources, this activity
is performed by attaching gas and chemical
sensors on mobile robots [1], or research on

https://ipolytech.elpub.ru

designing robots to work in greenhouses with
integrated monitoring sensors to effectively
support humans and monitor the growth pro-
cess of crops [2]. In the manufacturing sector,
in some jobs where humans directly oper-
ate with high risk of toxicity such as welding
fumes, checking the quality of welds in pipe-
lines, where light, visibility and working space
are limited, the choice of robots is considered
a safe and effective solution [3, 4]. In rescue
operations or security monitoring of boiler sys-
tems, coal mines, tunnel collapses, and earth-
quakes, research and application directions
for robots have also been used and demon-
strated their independence, flexibility, and ac-
curacy when accompanied on these robots are
a series of modern sensor devices [5-7].

In Vietham, some typical research projects
include the research and design of robots to
monitor wastewater pipes to help survey activ-
ities be faster [8] or the research on the ap-
plication of robots in non-destructive testing
when assessing fuel tank corrosion [9]. In or-
der to help workers work in the stages of trans-
porting and gathering materials with large vol-
umes, and performing labor requiring heavy
lifting, the research, design and manufacture
of AGV robots has solved and supported the
replacement of workers in these jobs [10].

The content of this study is:

- studying technical requirements and
proposing the selection of robot models to
meet the criteria for supporting, warning, and
monitoring workers working in high-risk work-
ing environments;
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- proposing and designing a complete Ro-
Safe (Fig. 1) robot model with high mobility, in-
tegrating many features, easy to operate and
system stability, along with a proposal for a list
of components and sensors;

- providing a scientific basis and design
calculation theory to transition to complete
manufacturing in the next stage.

TECHNICAL REQUIREMENTS AND SYSTEM
ARCHITECTURE SELECTION ANALYSIS.
FUNCTIONAL REQUIREMENTS FOR
THE ROBOT MODEL. ANALYSIS AND
SELECTION OF SYSTEM ARCHITECTURE
Selection of the robot’s movement mech-
anism. Choosing the method of movement for
the robot is one of the factors that determines
its ability to adapt to terrain and its stability
in the operating environment. Previous publi-
cations show that if choosing a wheel-based
mechanism, it has advantages in speed and
simplicity in calculation and manufacturing,
but the ability to overcome terrain and move
on uneven and ruined environments is limited
[11]. Meanwhile, the method of moving the
robot using legs (legged) has better flexibility
and ability to overcome complex terrain, but

LIDAR
Frame

and body

Camera

ISSN 2782-6341 (online)

is complicated in mechanical manufacturing,
difficult to control and high cost [12]. Differ-
ent from the two above moving methods, the
tracked mechanism is considered a neutral
solution and a suitable choice that allows the
robot to move stably and effectively on rough,
uneven terrain, with the ability to climb stairs,
overcome rubble, and with a relatively sim-
ple mechanical and control structure, easy to
manufacture [13, 14]. Studies on the design
of mobile robots for rescue, search, and indus-
trial transportation have chosen the tracked or
hybrid tracked mechanism, which has shown
high efficiency in terms of stability, mobility,
and performance response® [15-18].

In this research proposal, the authors
have studied, consulted and inherited some
research on mobile robots with 2 main tracks
and 4 auxiliary tracks, typically: mobile robots
serving patrolling, surveillance with cameras
in narrow spaces, can move on stairs, rough
terrain”®; development and application in
bomb and mine clearance inspection activities
in dangerous environments through remote
control [19]; or studies published in RoboCup
competitions have proposed solutions for ap-
plication in entertainment activities, rescue,

Sensor
cluster

Rear auxiliary sprocket

Main sprocket

Front auxiliary sprocket

Fig. 1. Simulation of the proposed design idea of the RoSafe robot model
Puc. 1. imutaLms npear0XeHHON KOHCTPYKTUBHOM uAEM MoaeAn poboTa RoSafe

SFigure - available from: electronics. Available from: https://www.researchgate.net/figure/Design-of-an-all-terrain-mobile-
manipulator-ATMM-consisting-of-an-all-terrain-mobile_fig2_357754425 [Accessed 1st March 2025] / Pexum poctyna:
https://www.researchgate.net/figure/Design-of-an-all-terrain-mobile-manipulator-ATMM-consisting-of-an-all-terrain-mobile_
fig2_357754425 (pata 0bpalueHus: 01.03.2025).

"Robot-jaguar-v6. Available from: www.robotshop.com/products/dr-robot-jaguar-vé-tracked-mobile-platform-arm [Accessed 1st
March 2025] / Pobot-airyap-ve.. Pexum aoctyna: www.robotshop.com/products/dr-robot-jaguar-ve-tracked-mobile-platform-arm
(naTa 0bpatueHns: 01.03.2025).

8Jaguar-v4. Available from: https://www.robotshop.com/products/jaguar-v4-w-manipulator-arm-mobile-robotic [Accessed 1st
March 2025] / Aryap-v4.. Pexum poctyna: https://www.robotshop.com/products/jaguar-v4-w-manipulator-arm-mobile-robotic
(nata 0bpalueHus: 01.03.2025).
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and human behavior observation [20]. These
works are consistent with the research direc-
tion of the proposed topic, such as mobility
in movement, so the authors chose a hybrid
track mechanism, specifically two main tracks,
combined with four auxiliary track legs to con-
duct research and design this robot model.
This research aims to propose a domestically
localized robot model, as a foundation for the
application of robots in the field of monitoring
and protecting workers in high-risk, toxic envi-
ronments, and monitoring work processes and
rescuing in emergency situations.

Modularize the structure and propose a
list of equipment. Modularization of the robot’s
structure is one of the key factors to ensure
the scientific and comprehensive nature of the
system, each module will undertake a certain
function, high adaptability when changing and
upgrading technology. Therefore, in this study,
the authors built three modules for the RoSafe
version of the mobile robot, corresponding to
each group of modules are the accompany-
ing equipment lists to meet the criteria of the
technical requirements set out in the research
direction (Table 1-3):

Table 1. Moving module block (M1-RoSafe)
Tabamua 1. MoABUXHbIN MOAYAbHbBIN 6A0K (M1-RoSafe)

Movement module (M1-RoSafe): ensures
the mobility of the robot on many types of ter-
rain.

Control module (M2-RoSafe): processes
signals, coordinates activities, ensures safe
and accurate operation.

Observation and positioning module
(M3-RoSafe): provides the ability to sense the
environment, support control and monitoring.

DESIGN PROCESS AND PROPOSAL
OF ROBOT MODEL ROSAFE

Choosing Solidworks software as a sim-
ulation design tool. The choice of design and
simulation software plays a decisive role in
the accuracy and ability to analyze the motion
and optimize the structure of the robot. Pop-
ular software such as CATIA, NX or Creo, how-
ever, in this study SolidWorks (Fig. 2, 3) was
chosen because of its ability to visualize 3D
parametric modeling, dynamic analysis, col-
lision testing and effective load simulation.
Compared to other software, SolidWorks has
a friendly interface, fast processing speed,
easy installation, low cost, and can be used
for a free version with a suitable term for re-

No. Equipment Name

Proposed Specifications

Characteristics

Main motor )
driver

400 W, CANbus, integrated

Main drive for both
crawler sides

Main motor gearbox

i = 1/30, shaft D17

Speed reduction, torque increase

Auxiliary climbing motor

400 W, CANbus

Supports stair climbing

Auxiliary wheel gearbox

i =1/100, shaft D17

Increases torque, reduces speed

Sprocket

40

OO | W|IN| -

Lithium-ion battery

24-48V, 25-50 AH

Main power source

Table 2. Control module block (M2-RoSafe)

Tabaunua 2. Aok MoayAst ynpaBaeHus (M2-RoSafe)

No. Equipment Name Main Specifications Description / Characteristics

1 LiDAR data processing computer Intel i7, 16 GB RAM, 120 GB SSD Map processing, SLAM

2 MacBook M4 laptop 16 GB RAM Monitoring station

3 Android 13 tablet Snapdragon 8 Gen 2, 5G/4G Remote control interface

4 Phoenix switch 5 ports, 24 V Local network connection

5 USB-RS485 converter FT232RL Communication interface conversion

6 2242?5565%133?! 55038232/ 24V f‘rgﬁ;t;:iii?o”n"e data
DTU(433L30)-V8

7 Antenna booster 12V Signal amplification

8 SIM7600G-H DTU LTE/4G, RS232/485 Remote data transmission

9 LoRa DTU A100- L400M30 RS485 Long-distance data transmission

https://ipolytech.elpub.ru
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Table 3. Observation and positioning module block (M3-RoSafe)
Tabanua 3. BAOK MOAYASt HAOAOAEHUSA 1 NO3ULMOHUPOBaHKUA (M3-RoSafe)

ISSN 2782-6341 (online)

No. Equipment Name Main Specifications Description / Characteristics
) 25m, 0.225°, ) ) -
1 2D LiDAR Ethernet Mapping and precise localization
2 Thermal camera 1024 pixels, +0.3°C accuracy Tempe_rature monitoring and hotspot
detection
Hikvision IP camera 2MP IR10 m Night vision and video recording
4 Two-way communication 960p HD Enables communication between
camera operator and robot
Toxic gas concentration
5 Gas sensor 02, CO, €O, CHaH,S monitoring and environmental safety
6 Smoke sensor 10-30V DC, RS485 Early fire detection
7 LED lighting 24 W, IP66 Illumlnatlon for night or dark
environments
8 Warning siren 12-24VDC, 80 dB Safety alert forsurrounding personnel

search and training. In addition, the Solid-
Works Motion module supports dynamic anal-
ysis of track and suspension mechanisms,
helping to evaluate early performance before
proceeding with manufacturing [21-23].

PROPOSED ROBOT MODEL

The figure 2 demonstrates SolidWorks
software interface with a 3D simulation mod-
ule.

CALCULATION AND SELECTION OF BASIC
PARAMETERS

Kinematic equation. RoSafe robot can be
described as including: 2 main tracks (left -
right) responsible for forward, backward and ro-
tational movements; 4 auxiliary tracks (2 front -
2 rear) can rotate around the joint, helping to
climb slopes or overcome obstacles; The main
body is the block that mounts the motor, con-
troller, sensors and load-bearing frame.

0.4 .@.6 iw 0 & Final Assernbly * [ 4
(3] K > A 4 —_ > ”, -
& i 2 M W e 5| ¢ P 5| 8 34 @
Edit Insert gt Hned  gmaq  Mowe | gy | Assembly Reference| new | gilof | Exploded Bxplo Update = Toke  Notmal lsometric Trimetric Dimetric
neot Components 1C0-. Fastoners COMPONeNt| iy | Features Geometry| \iot | Materials| View  de L. Speedpak Snapshot  To

& i3 == =
8 Final Assernbly (Default<C *
o History
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+/Al Annotations
Front Plane
Top Plane
Right Plane
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B (f) 18ody<1> (Default<
8 9 Assembly Lag Sleeve<
B 9.Assembly Lag Sleeve<
o () APin2X4 <1> (Defoult
$ 6. housing Seal<1> (Def
B () 12Assembly Idle Gea
<% () 11 Assembly Drive sh = ¢
® 6. housing Seal<2> (Dof
B 9 Assembly Lag Sleeve<
B () 4.Pin2X4<2> (Default
'8 9 Assembly Lag Sleeve<
B () 5.Pin 4X6<1> (Defaul
"B () 5.Pin 4X6<2> (Defaul
7B (-) 5.Pin 4X6<3> (Defaul
B () 5.Pin 4X6<4> (Defaul
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® () socket head cap screv
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= 3 Drive end plate<1> (D

Q&P

e s

~

SR - |

J«]

SolidWorks Premium 2014 x64 Edition

Under Defined _Editing Assombly  MMGS - & &

Fig. 2. SolidWorks software interface with 3D simulation module

Puc. 2. [porpammHbii nHtepderic SolidWorks ¢ moayrem 3D-moaeampoBaHus
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Gearbox
for main engine

Main/chain

Rear
swingarm
and chain

Gearbox
for auxiliary wheel
motor

Main engine

Front
fork
and chain

East side wheel
engine

Fig. 3. Description of the mechanical and electrical system distribution of the RoSafe robot
Puc. 3. OnucaHune pacrnpesereHns MeXaHUUYECKUX U IAEKTPUYECKMX cucTeM poboTa RoSafe

Let us first consider the robot as a differ-
ential-drive tracked robot, ignoring the inde-
pendent motion of the auxiliary forks. Where
and are the radii of the left and right crawlers,
respectively; L is the distance between the two
wheels, u(t) and w(t) are the linear and angular
velocity of the robot, respectively. The kinemat-
ic equation of the robot is as follows [23]:

5@ |=| sinoy o

()] [coso) 0
o) | 0 l{wﬂj

Analysis of the force acting when climbing
stairs. The case considered for calculation is
when the robot moves up the stairs with the larg-
est incline angle. This is the most severe operat-
ing condition, requiring the motor to generate the
largest traction force. The input parameters for
the analysis problem are determined as follows:

- estimated total mass of the robot: M, =
130 (kg);

- maximum slope angle: « = 45°;

- rolling friction coefficient: For rubber
chains moving on surfaces such as concrete,
bricks and stones, the rolling friction coeffi-
cient: ks= 0.15;

- gravitational acceleration: g ~ 9.81 m/s?.

Fig. 4 illustrates the diagram of the anal-
ysis of the external forces acting on the robot
when it is moving up the stairs. Ignoring the air
resistance caused by the robot moving at low
speed, the main forces include:

Gravity (P): Is the total weight of the robot,
has a vertical direction and is calculated by
the formula:

Traction force (F,): Is the total force that the
transmission system must create at the point
of contact between the chain and the slope so
that the robot can move up.

T

el

Fig. 4. Diagram of external forces acting on the robot when
moving up a steep staircase

Puc. 4. Cxema BHELLHUX CUA, AEHCTBYHOLLMX Ha poboTa npu
nogneme ro prTOﬁ AECTHULUE

39
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Normal reaction force (N): Is the force that NUMERICAL SIMULATION RESULTS

the slope acts perpendicular to the robot. PROPOSED ROBOT MODEL ROSAFE
Rolling friction force (Fns): Is the resistance The figures 5-12 show the results of nu-

force generated by the deformation of the merical simulation of the proposed RoSafe ro-
chain and the surface, always opposite to the  bot model.
direction of movement.

Fig. 5. Completed design of 3D model of RoSafe robot
Puc. 5. 3aBepLueHHbIN an3ariH 3D-moaean pobota RoSafe

Fig. 6. Simulation with the case of a robot climbing stairs with a maximum step height of 200 mm
Puc. 6. MoaeampoBaHue Ha npumepe pobora, NOAHUMAKOLLErOCS M0 AECTHULE C MaKCUMaAbHOH BbicoToM cTyneHn 200 MM

40 https://ipolytech.elpub.ru
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.-}

Fig. 7. Simulation with vertical wall climbing robot case, rubble piles with maximum height of 200 mm
Puc. 7. MoaeanpoBaHue ¢ MCroAb30BaHMeM poboTa AAS BEPTUKaAbHOIO MOAbEMa M0 CTEHE, HaChinu U3 LLEOHA MaKCUMaAbHOM
BbicoTor 200 MM
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Fig. 8. Overall detailed drawing of the RoSafe robot model
Puc. 8. 061Lmi pAeTaAbHbIN YepTeX MoAeAn poboTa RoSafe
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Fig. 9. Design drawing and simulation of the lower body assembly of the RoSafe robot
Puc. 9. KOHCTPYKTUBHbIN YepTEX M MOAEAMPOBAHME HXHEN YacTi kopryca poboTta RoSafe
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Fig. 10. Design drawing and simulation of the upper body assembly of the RoSafe robot
Puc. 10. KOHCTPYKTUBHBbIN YepTeX 1 MOAEAMPOBaHME BEPXHEN YacTu Kopryca pobota RoSafe
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Fig. 11. Design drawing and simulation of the main track assembly of the RoSafe robot
Puc. 11. KOHCTPYKTUBHbIN YEPTEX M MOAEAMPOBAHHE Y3Aa OCHOBHOM ryceHuLibl pobota RoSafe
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Fig. 12. Design drawing and simulation of the auxiliary track assembly of the RoSafe robot
Puc. 12. KOHCTPYKTMBHbIN YEPTEX M MOAEAMPOBAHME BCMOMOraTeAbHOro ryCeHMYHoro yaaa pobora RoSafe
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Above, we presented a study on develop-
ing a mobile robot model to support workers
in high-risk environments. And now, let’s de-
rive some conclusions.

CONCLUSION

In this article, the authors analyzed the ur-
gency of applying robots to support workers
working in potentially high-risk working envi-
ronments, thereby researching, proposing and
designing a complete RoSafe robot model, and
at the same time proposing a comprehensive
set of accompanying equipment and compo-
nents to fully meet the requirements set for
robots. The proposed robot model can perform
tasks such as:

- moving in narrow spaces of factories, ar-
eas with limited access when moving, uneven
rubble areas, climbing stairs of buildings;

- the robot performs the task of automati-
cally sending out fire, chemical, and gas warn-

ISSN 2782-6341 (online)

ings through equipped sensors when parame-
ters exceed safety thresholds;

- the robot directly communicates with hu-
mans through wireless control, automatically
scans the scene map via Lidar to the control
center, and is also equipped with a heat sen-
sor to detect and monitor humans.

One of the highlights of this proposal is
the integration of a long-reaching arm on
the robot to increase the optimization of the
robot’s operating range in observation and
monitoring operations, and is also the basis
for the design team to boldly improve the
algorithm, build a controller when the robot
performs many different tasks at the same
time. The proposed RoSafe robot model
was calculated, scientifically designed, ver-
ified and simulated on SolidWorks software,
which is considered an important basis for
continuing to complete manufacturing in the
next stage.
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