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SIMULATION OF THE TRAJECTORY OF A MOBILE ROBOT IN FLOWCODE

Urgency of the research. Simulation is used to simulate the real movement of the robot, to test the software and capabil-
ities of the robot before assembling it. It makes it possible to change and improve the program code during the testing process
in order to implement it in practice at the end. A simulation is a free testing platform without additional financial costs.

Target setting. Simulate the movement of a robot using Flowcode, without composing a real robot when it is unavailable.

Actual scientific researches and issues analysis. Currently, research focuses on similar issues, as there are currently
limitations through which design and testing takes place remotely outside the workshops.

Uninvestigated parts of general matters defining. The current solution of using the Flowcode program allows the imple-
mentation of programming, modelling, and simulation of work in one program.

The research objective. The purpose of the article is to give an idea of how to do a robot motion simulation to test the
Sfunctionality of program code without using physical robot.

The statement of basic materials. For realization the robot simulation, need to have computer with basic configuration
and a licensed version of Flowcode sofiware installed.

Conclusions. The published article presents the idea of programming and simulating the movement of a mobile robot
using Flowcode sofiware, which will help reduce financial costs and time before creating a real robot. Testing the functionality
of the program code and the possibility of remote operation without a physical object.

Keywords: simulation; mobile robot; Flowcode.

Fig.: 12. References: 3.

Introduction. Flowcode is a Microsoft Windows-based development environment commer-
cially manufactured by Matrix TSL for programming embedded devices based on PIC, AVR (in-
cluding Arduino), and ARM technologies using graphical programming styles (such as flowcharts)
and mandatory programming styles (via C and Pseudocode). It is currently in the eighth revision.

Flowcode is designed to simplify complex functions such as Bluetooth, mobile phones, com-
munication, USB communication, etc. Using pre-developed libraries of dedicated component
functions. This is accomplished by dragging virtual representations of the hardware to the visual
panel, providing access to associated libraries. Flowcode is therefore ideal for speeding up soft-
ware development time, allowing those with little programming experience to get started and help
with projects. This is suitable for formal teaching of microprocessor programming principles.

Also it allows the user to develop and display their program using four different visual
modes. These are the flowchart display, the block display (block-inspired graphical program-
ming paradigm), the C code display, and the Pseudocode display [1].
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Fig. 1. Initialization

Pogram code. First, we will create functional blocks responsible for the initialization of sen-
sors, motors and the rest of the simulation of the robot's motion process. This part of the program
runs only once because it is before the main part of the program. Here, the robot's speed, inputs and
outputs are set, and the simulation is controlled. Figure 1 shows what initializations take place.
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Fig. 2. Main program 1 [3] Fig. 3. Main program 2 [3]
"Main" is mainly a macro in the program for controlling a mobile robot, which contains
many individual parts and the use of other macros. The principle of robot control consists of a
main path, which the robot repeats the movement of which is carried out by sending PWM
signals to individual motors. Using of three IR sensors, the input signals are processed and, as
a result, change the movements of the robot, so that it does not collide with obstacles and can
bypass them. It also includes software for using various buttons and switches, containing special
functions of the robot. The initialization of the simulation is at the beginning, and the simulation
macros are used throughout the control. The robot should move autonomously but has also the
opportunity to communicate with an operator who can change its movement.

This program may contain many additional functions that vary from the needs of the devel-
oper and the capabilities of the robot. In particular, these are blocks that are responsible for
certain additional keys, additional actions when receiving signals from sensors, which can also
be added and configured in addition to the main part of the program.

Fig. 4. Additional program of random changes of direction

The main part of the robot motion simulation consists of the following parts:
— Ev_Timer
— Movement macros.
The first and most important is responsible for the functionality of the simulation and its re-
production in the simulation field, the subsequent ones are responsible for the speed of movement
of specific parts of the robot and the reproduction of this movement on the simulation field.
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Fig. 6. Movement macros

3D Model. To visualize the movement of a mobile robot, a prototype was created in the
form of a 3D model with all its parts in real size. This was done using the same Flowcode
program in the Creative tab. The 3D model could also be created in other programs designed
specifically for modeling, but to save time and test the performance of all functions of the robot
movement program, the built-in capabilities of Flowcode were enough.

Fig. 7. 3D model 1 Fig. 8 3D model 2

Dashboard Panel contains 3x IR sensors for simulation of obstacle detection, green On / Off
switch, red button of special robot rotation function, switch for robot forward control, 2x PWM
graphs and 2 LED diodes for monitoring incoming signals from motors. Here, when the simu-
lation is switched on, we control all changes of input parameters and we can monitor the output
signals, can see at Figure 9.
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Fig. 9. Dashboard Panel

To start the simulation, we need to run the program, open the simulation field. Using the
Dashboard panel, we manage all changes and simulate real obstacles to testing the functionality
of the conceived solution. Figures 10, 11 and 12 show the simulation results and robot movement.
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Fig. 11. Simulation results 2 Fig. 12. Simulation results 3

Conclusions. Using the Flowcode program helps to properly invest time and resources in
such a way that it would be economical, comfortable, and quick to create a simulation of the
movement of a mobile robot without creating a real prototype. The robot model can be created
considering the real dimensions in the program itself, the code can be programmed and tested.
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MO/JIEJIFOBAHHS TPAEKTOPIi MOBLIBHOI'O POBOTA
HA IINTAT®OPMI LOWCODE

Axkmyansuicmo memu oocnioncennna. Cumynsiyis GUKOPUCMOBYEMbCs 0I5l IMIMayii peaibHo2o pyxXy poboma, Oiisi nepe-
GIPKIL NPOZPAMHO20 3abe3neueH s Ma MOJCIUGoCcmet poboma nepeo oo 30ipkoio. Lle 0ae moocrusicmo 3miniosamu i NOKpa-
wWyeamu npoSpamHull Koo 6 npoyeci mecmy8anis, woo 6 Kinyi peanizyeamu 1oeo Ha npakmuyi. Cumynsyis — ye 6e3Koumosna
niamgopma ons mecmysanus 6e3 000amKOBUX QIHAHCOBUX GUIMPAN.

Ilocmanoeka npoonemu. 3moodenroéamu pyx poboma 3a 0onomoeoio Flowcode, ne cmeoprorouu cnpasicubo2o poboma.

Ananiz ocmannix 0ocnidxcensy i nyonikauin. Huni 0ocnioscenss 30cepediceni Ha aHATOSIUHUX NPOOIEMAaX, OCKLIbKU
3apas icHylomo 00MediceHHsl, yepe3 SKi NPOeKmy6anHts i mecny8anHs NPoBoOAMbCsi 6i00AIeHO, NO3A MAICMePHAMIU.

Buoinenna nedocnioyncenux uacmun 3a2anvHoi npoonemu. [lomoune piwenns 3 euxopucmanuam npospamu Flowcode
003601151€ peanizyeamu npocpPamy6anHs, MOOCNOBAHHS I CUMYISYIIO pOOOMU 6 OOHIl NPOSPAML.

Ilocmanogka 3ae0anna. Mema cmammi - 0amu YGIeHH s NPO me, SIK GUKOHAMU CUMYISIYIIO PYXy podoma Oiis nepegipKu
QyHryionaneHoCcmi NPo2pPaMHO20 KOOy be3 UKOpUcmanis (izuuHo2o poboma.

Buknaod ocnosnozo mamepiany. /[ns peanizayii cumynsayii poboma neobXionuti komn romep i3 6a306010 KoHpizypayicio i
6CMAHOBIEHOI0 NiYeH3IIHOI0 6epcielo npospamnoo 3abesneuenns Flowcode.

Buchoeku 6ionogiono 00 cmammi. B onyonikoeaniii cmammi npedcmagiena ioes npoepamyeants i MOOen08AHH S PYXY
MOOBINbHO2O pobOMA 3 GUKOPUCIIANHHAM NpOZpamHozo 3abesneuennss Flowcode, wo donomodce cxopomumu ¢hinancosi u-
mpamu [ uac Oisi CMEOPeHHsl CNPAasdICHL020 poboma. llepesipero npayezoamuicms NPOSPAMHO20 KOOY MA MONMCIUBICMb GIO-
Ooanernoi pobomu 6e3 pizuurnoco 06'ckma.

Knrouoei cnosa: mooeniosanns,; mobinbruii po6om; Flowcode.
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