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DESIGN AND REALIZATION OF MYRIO CONTROLLED ROBOTIC CAR

Urgency of the research. Human safety comes first. Therefore, human activity in many areas is being replaced by ma-
chines. In many cases, this replacement comes in the form of robotic cars that are sent to places inaccessible or dangerous to
humans. The use of robotic cars starts from the smallest models for inspection of pipelines, confined spaces, sewers, etc., to
larger and more perfect cars that are able to carry more weight and thus more electronics and robotic parts, to overcome
difficult terrain, unevenness, obstacles and replace the work of a humans, which can be life-threatening. Robotic cars for the
exploration, search and destruction of explosives are a great example.

Target setting. The goal of the research was to create inspection robotic car controlled by MyRIO device.

Actual scientific researches and issues analysis. When designing the model and preparing this paper, we took into ac-
count both current sources — publications and papers dealing with the current state of development of the inspection robotic
cars as well as existing robotic car solutions, which are widely available on the market.

Uninvestigated parts of general matters defining. Autonomous driving has not been addressed at this stage, but can be
carried out in further research.

The research objective. The purpose of this article is to explain how a robotic car can be built using MyRIO hardware
and LabVIEW software.

The statement of basic materials. In our work were used components from National Instruments. Specifically, MyRIO device
and LabVIEW software.

Conclusions. The robotic car’s construction was designed in Solidworks. The control system for computer was pro-
grammed in the LabVIEW environment, and its specific variables enabled sharing with other devices. In the end, the robotic
car was controlled with a tablet in the Data Dashboard application. The functionality has been tested in the field and ap-
proved, that the inspection robotic car was ready for use in practice.
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Introduction. Our goal was to create a functional inspection robotic car capable of ope-
rating in the field under various conditions. The operation is programmed in LabVIEW using
the MyRIO control unit located in the car. A remote control is done using the Data Dashboard
application on the tablet. Being an inspection robot, a very important part of its equipment is a
webcam placed on the car, capable of transmitting images directly to a computer (tablet) and
enabling the user to view the ongoing survey. If the robotic car operates at night, the connec-
ted LED lights will provide enough illumination to continue the survey. The research activity
also includes two optical sensors for measuring the distance to the objects of inspection.

The robotic car operation is programmed in LabVIEW and all data is transferred directly
to the computer via Wi-Fi, allowing the user to control the car and all its components in real-
time. The user interface works through the Data Dashboard application installed on a tablet.

Design of the robotic car controlled by MyRio. The realisation was divided into two
parts, construction and programming. First, we created the design of the inspection robotic car
in Solidworks software (Fig. 1, 2, 3, 4, 5, 6) [1]. According to the design we made individual
components and together with the purchased parts we assembled them into a physical solution.

Fig. 1. Design of the robotic car in Solidworks
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Fig. 4. Front view of modeled robotic car
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Fig. 5. Design covers for the sides of the car

Fig. 6. Final model of the car with covers
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The centre of the car is the National Instruments MyRIO control unit (Fig. 7). It is a portable

reconfigurable stand-alone unit that is primarily used to design control systems in robotics and

mechatronics. The basic model NI MyRIO-1900 offers the possibility to connect several ana-

logue inputs (Al) and outputs (AO), digital inputs and outputs (DIO), connection to audio de-

vices, USB port and connection to the power supply. The device also includes an 802.11b, g, n
wireless connection. Fig. 7 shows the MyRIO control unit with accessories [2] [3].

Fig. 7. NI myRIO 1900 [3]:
1 — NI myRIO-1900, 2 — myRIO Expansion Port (MXP) Breakouts, 3 — Power Input Cable,
4 — USB Device Cable, 5 — USB Host Cable, 6 — LEDs, 7 — Mini System Port (MSP)
Screw-Terminal Connector, 8 — Audio In/Out Cables, 9 — Button0

The programming part deals mainly with the design and implementation of a program for
driving the car forward, backward and modifying these movements such as moving forward
and right, forward and left or fast turning - all wheel rotation (4WD). The main program is
complemented by subprograms for the robot's optical sensors, LEDs and webcam. The soft-
ware solution was designed and implemented in LabVIEW environment.

LabVIEW is a graphical programmable language that uses icons instead of structured text
to simplify application programming. LabVIEW uses a programming data flow, which deter-
mines the execution of commands. LabVIEW program consists of the user interface in which
the application is controlled and the block diagram in the background that manages the appli-
cation. [4], [5].

Realisation of the inspection robotic car. The inside of the car consists of the following
components: two H-bridges (Fig. 8), contact field, two optical sensors, MyRIO control unit,
LED lights and more. [6], [7].

Fig. 8. H-bridge connection
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After connecting H-bridges, motors [8] and encoders, we added sensors and LED lights.
We used optical distance sensors from Sharp and the lights were made of USB LED lights
connected to 5V.

We installed all these components together with the control unit and the webcam [9] in the
car. In the last step we connected all components to the batteries. Motors require optimal 12V
DC voltage. We connected four motors with battery to the H-bridge and the 5V bridge control
and power is provided by the MyRio device. The wiring diagram is shown in Figure 9.

MyRio

Fig. 9. H-bridge connection to four motors
The final realization of the car is shown in the following figures (Fig. 10).

Fig. 10. Final robotic car without cover, front and top view

Design of the robotic car control software. The control software was created in the Lab
VIEW environment, complemented by Real-Time, Vision & Acquisition module and MyRio
toolkit [4], which allow us to use pallets and functions directly associated with MyRIO.

After creating the project, we started to insert functions and commands into the block dia-
gram (Fig. 11). In the beginning, we programmed the drives, and it was necessary to deal with
the motion logic using PWM signals and the H-bridge [10]. A chassis of the car has four DC
motors with encoders, which are connected to two H-bridges. Each bridge thus controls two
engines on one side of the car. These motors may, in certain cases, operate as a whole, but
each one of these motors is individually controlled based on the input values from the respec-
tive encoder. Each motor has its own PID controller to achieve the desired behavior and in
case of external influences, each wheel can autonomously regulate. Such operation has the
greatest advantage when moving the car on an inclined plane (the left side will be placed
higher than the right side or vice versa). The H-bridge has two inputs for motor activation. We
can activate these inputs by interconnecting them to achieve permanent operation of the mo-
tors, or to supply signals from the MyRIO device and control the motors manually.
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Fig. 11. Example of the block diagram

The next step in the programming was to design and customize the user interface, which
will make control complex and intuitive.
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Fig. 12. User interface

In Fig. 12 we can see the final user interface for controlling the robotic car on a computer.
This environment includes:

1) four sliding panels to control the speed and wheel rotation;

2) six buttons: forward/reverse button, 4WD drive activation, forward/side drive activa-
tion, LED lights on/off, PID controller restart, tablet control sharing function, and stop button,
which stops all ongoing operations;

3) transferring images from a webcam to a computer;

4) a graph showing the behavior of the motors after PID control;

5) two indicators to show the distance of objects from the car;

6) four engine speed indicators.

In the final step, we created a remote control environment for iOS using a tablet (iPad).
This control was implemented using the Data Dashboard application [11], which allows us to
manage shared values from a computer in real time in a tablet. These values are created as
variables on the computer and placed in a diagram. It is then linked using a tablet library that
is connected to the same network (in this case MyRio).

The resulting tablet control application is shown in Fig. 13. The aim was to create a sim-
plified version of the control environment (Fig. 14).
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Fig. 13. Simplified user interface for tablet Fig. 14. The completed robotic

car controlled by a tablet

Testing. After the robotic car was completed, it was necessary to test the functionality of
the whole device under various conditions. One of the tests was the inspection of the chassis
on the automobile, which can be seen in Figure 15. When testing the functionality of the in-
spection robotic car, undesirable conditions were not detected and the full functionality of the

proposed solution was confirmed.

Fig. 15. Final robotic car during chassis inspection

Conclusions. The aim was to create an inspection robotic car, controlled by MyRio. The
car was constructed according to the design created in Solidworks. In the next step, we creat-
ed a control in the LabVIEW environment, which allows us to control the car using a comput-
er. After programming the control via the computer, some variables were set to share with
other devices. This allowed the remote control of the robotic car with the tablet in the Data
Dashboard app. The car was field-tested and is therefore ready for inspection of car chassis,
but also for field research [12].

Acknowledgement. This work was supported by grant project VEGA 1/0330/19.
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Ilampux lapea, Aopian Konnap

ITPOEKTYBAHHA TA PEAJIIBAIIISA POBOTU30BAHUX ABTOMOBLJIIB,
AKUMU KEPYE MYRIO

Axmyanvnicme memu docnioycenns. besnexa nmoounu na nepwomy micyi. Tomy disnvhicme moounu 8 6azamvox cge-
Pax 3amiHIOEMbC Mawunamy. Y daeamoox aunaokax ysa 3amina 30iUCHIOEMbC pOOOMU308AHUMU ABMOMOOINAMY, AKI GiON-
pasnAomecs 8 micys, neoocmynti abo nebesneuni oA moouHu. Bukopucmanns pobomuzoganux agmomoobinie nouunacmocs
810 HatlmeHwux Mooenell ol 02aa0y mpybonpoeoois, obmediceHux npocmopis, Kanarizayii mowo, 0o Ginbuwux i 00CKOHANi-
wWux Mawun, SKi 30amui nepegozumu OLivle 8azu, a omoice, Oinvule e1eKMPOHIKU Ma pOOOMOmMexXHIYHUX demainel, 0l no-
odonanHsa ckiadHoi micyegocmi, HepigHocmell , nepewKoou ma 3aminams 1I00UHy Ha pobomax, Hebe3neuHux O HCUMMA.
Pobomusosani mawunu ons po3gioku, NOWLYKY ma 3HulyeHHs BUOYX08UX Pe4OBUH — NPEKPACHUL NPUKIAO.

Ilocmanogxa npoénemu. Memoio docniodxcents 6y10 cmgopumu 0211008ull pobomu308anuil agMomooins, KeposaHuil
npucmpoem MyRIO.

Ananiz ocmannix docnioxcens i nyonikauii. Pospobnaouu modens ma 2omyrouu yio pobonmy, Mu 8paxyeani K Cy4acHi
Odicepena - nyonikayii ma cmammi, w0 CIoCyIOmbCs CYHACHO20 CMAHY PO3GUMK) 021008UX POOOMU30BAHUX MAWUH, MAK |
icHytoui piutenns w000 pooomMuU308aHUX agMoMOOINI8, AKI WUUPOKO OOCIYNHI HA PUHKY.

Buoinenns nedocniorncenux wacmun 3azanvnoi npoénemu. Ha yvomy emani asmonomme kepysannsa ne po3enaoanocs,
ane modice 6ymu 30ilicHene 8 NOOANbUUX OOCTIOINCEHMHX.

Ilocmanosxa 3asdanns. Mema yici cmammi — nosacnumu, sk ModcHa no6ydysamu pobomu308anuli asmomoobins 3a 0o-
nomozoro anapamuux 3aco6ie MyRIO ma npoepamnozo 3abe3neuents LabVIEW.

Buknao ocnoenozo mamepiany. Y nawiii pooomi 6ynu suxopucmani komnonenmu 6io National Instruments. 3oxpema,
npucmpiii MyRIO ma npozpamue 3abesnevennss LabVIEW.

Bucnoeku sionogiono 0o cmammi. Koncmpykyis pobomuzosanozo agmomobina 6yna pospobrena 6 Solidworks.
Komn'tomepua cucmema ynpaeninus 6yna sanpoepamosana 6 cepedoguwi LabVIEW, a ii konkpemui 3minHi 003601510Mb
oinumucsa 3 THWUMU RPUCMPOAMU. 3peumoio, pobomu308anuti agmomobins Kepysascs nianuiemom y o0ooamky Data
Dashboard. @ynxyionanenicme 6yna nepegipena na micysax i niomeepodiceHo, wo 0211008ull pooOMuU308aHULl A8MOMO-
6inb 6y8 20mMoBUIL 00 BUKOPUCTNAHHS HA NPAKMUYL.

Kniouosi cnosa: pobomusosanuti asmomo6ins,; oensioosuti pooom; MyRIO; LabVIEW.
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