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The article is about how to create poor sensor like radar for obstacles detection. At first, there is description of concept
arrangement of the individual parts. The picture shows that the measuring head is mounted on classical modeling actuator.
There is necessary to use three sensors which are implemented to sonar for good coverage mobile robot workspace. The
following figure shows how sonar detection range looks. In this part is mentioned how to recalculate distance of obstacle
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Real measurement is approximately 2% different like measurement with sensors but it is still enough for application. In
the end of article is mentioned how to implement sonar into mobile robot by Arduino module. Conclusion deals with
possibilities of communication Arduino board with superior control system through USART, 12C, SPI, TWI or some parallel
interface 8 or 16 bit which can be implemented by separate code and it deals with improving all system in the future.

This contribution is the result of the project implementation: KEGA — 059TUKE-4/2014 “Rozvoj kvality Zivota, tvorivosti
a motoriky hendikepovanych a starsich oséb s podporou robotickych zariadeni”, supported by the Research & Development
operational Program funded by the ERDF.
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Posenanymo cnocib cnopyou ciabkoeo 0amuuxa paoapa Ons 6UA6AEHHs Nepeuikoo, 0aHO ONUC NPUHYUNOBOT cXeMu po3-
mawyeanHs okpemux wacmun. Ha mantonky nokasano, wo UMIpGanIbHa 20106KA 6CMAHOGIEHA HA KIACUYHOMY NPUBoOi
moodentogants. O6IPYHMOBAHO HEOOXIOHICMb BUKOPUCIMAHHSA MPbOX OAMYUKIE, SKI BMOHMOBAHI 8 YIbMPA36YKOBUIL IOKAMOP
0I5 2aPHO20 NOKPUMMA POOOYO20 NPOCMOPY MODIIbHO20 poboma. Ha HacmynHomy MANIOHKY NOKA3aHO, K eueasdac diana-
30H GUABNEHHS YIbMPAZEYKOB020 IOKAMOpaA. Y yitl uacmumi 32a0yemucs, K nepepaxosysamu 6i0Cmandb 6i0 nepeukoou 3Ha-
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Peanvhuii sumip 6iopizHsaemvcs Ha 6auzvko 2%, K 6UMIPIOGAHHS 3 0AMYUKAMU, alle 8Ce we 00CUmb OJisl 3ACHOCYBANHSL.
V sucnosxy cmammi 32adyemuvca ax 6npogaoumu yismpaszeyKoguil 10KAmop 8 MobiibHo20 podoma 3a 00NOMO2010 MOOYIA
Arduino, moxcaueocmi 38'asky Arduino niamu 3 suwecmoaworo cucmemoro ynpasainna uepes USART, I12C, SPI, TWI a6o
yepes napanervHutl inmepgetic 8 abo 16 6im, sxuil Mosice Oymu 30iUCHeHUl Y 6UIAJL OKPEMO20 KOOY, WO CIOCYEMbCS 800~
ckoHanenus gciei cucmemu 6 6yoyujem. Leii snecox € pesynomamom peanizayii npoexmy: Kega - 059TUKE-4/2014 "Rozvoj
kvality Zivota, tvorivosti motoriky hendikepovanych starsich xinvkicmu oci6 3 podporou robotickych zariadeni", 3a niompum-
KU ONepamueHol npospamu HayKoux 00CHiONCeHb I pO36UmKY, wo ginancyemocs EOPP .

Knrouoei cnosa: mobinvuuti pobom, y1empasgykosuii 10Kamop, Oam4ux.

Puc.: 3. bion.: 3.

Paccmompen cnocob coopyosicenua cnabozo oamuuka paoapa Oas 0OHAPYHCeHUs NPensmcmeutl, 0aemcs Onucaxue
NPUHYUNUATLHOU CXeMbl PACNON0NCEeHUs omoenbhblx yacmel. Ha pucynke noxkazano, yumo usmepumenvHas 20J108Ka yCMano-
671eHA HA KIACCUeCKOM npusooe mooenuposanus. O60CHO8aHA HeODXOOUMOCTb UCONb308ANUSL MPEX OAMUUKOS8, KOMOpble
6CMPOEHBL 8 YIbMPA38YKOBOLL IOKAMOp OJi XOpouLe2o NOKpulmusi pabouezo npocmpancmea mobunvrhoeo poboma. Ha cne-
O0yiouem pucyHke NOKa3aHo, KaxK bleiaoum Ouanazon 0OHApysicenus YavmpasgyKkoeo2o tokamopa. B smoii wacmu ynomuna-
emcsl, KaKk nepecuumvléams paccmosinue om npensmcemeus suavenus AL Ecnu AT sensemcs 10-6umnoe 3nauenue npe-
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Peanvnoe usmepenue omnunaemes na okono 2% , Kak usmeperue ¢ 0amuukamu, Ho 6ce ewje OOCMAamo4Ho O npume-
Henusl. B zaxmouenuu cmamou ynomunaemcsi Kak 6HeOpums YibmpazeyKogoll I0KAmop 6 MOOGUIbHO20 poboma ¢ NOMOubIO
Mmooyna Arduino, eo3moxcnocmu ceasu Arduino niamer ¢ eviuecmosyeli cucmemoui ynpasienua yepez USART, 12C, SPI,
TWI unu uepes napannenvuviii unmepetic 8 unu 16 6um, Komopwiti Modcem Gblmb OCYWECMEIeH 6 GUOe OMOEIbHO20 K0Jd,
YUMo Kacaemcs COBePUICHCMBOBARUS GCell cucmeMbl 8 6ydyuem. Dmom 6Kiaod A6aAemcs pe3yIbmamom pearu3ayuu npoeKma.:
Kega - 059TUKE-4/2014 "Rozvoj kvality Zivota, tvorivosti motoriky hendikepovanych starsich xonuuecmeo uenosex c
podporou robotickych zariadeni”, npu noodepaicke onepamugHoil npoepammysl HAYYHBIX UCCIEO08AHULL U PA3GUMUS, PUHAH-
cupyemoti EDPP.

Knroueewie cnosa: mobunvtviti pobom, yiempaszeykosoil 10Kamop, Oamyux.

Puc.: 3. buén.: 3.
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Introduction. Nowadays, for applications in robotics are accessible lots of sensors or sonars
on optical or ultrasonic basis. These can monitor the space and provide information about
objects in this area. Robot is able to make some navigation map and to complement it during
robot’s movement. This article is a description of how to create your own simple sonar, and its
price will move in tens of euros and device is suitable for testing applications with robots in
education. There is possibility to make simple sonar from three infrared sensors.

The concept of the arrangement of the individual parts. Angular measurement range
especially for mobile robots should be at least 180 degrees. Therefore, the proposal is based
on the use of three infrared sensor that is skewed 90 degree. If the system will rotate in the
range of 90 degrees. Then it is possible to achieve capture 270 degrees around the robot. After
the addition of a fourth sensor device would be able to capture the entire space around the
robot. The rotation is achieved in both directions, e.g. +/- 90 degrees, Due to the combination
of sensors with the control unit, which is static. It is possible to use a separate power supply
and RF transmission. Then the sonar could rotate around and the response time were constant
at any point. The arrangement of the sensor is in Fig. 1.
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Fig. 1. Sensors arrangement (left-3D model, right-view from above)

The picture shows that the measuring head is mounted on classical modeling actuator.
There is necessary to use three sensors which are implemented to sonar for good coverage
mobile robot workspace .From its speed and accuracy depend on characteristics of sonar. The

following figure (Fig 2) shows how sonar detection range looks.
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Fig. 2. Sonar detection range
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The red color represents the scanned angle which is sufficient for application. The
sequence of sampling is 10 degrees, and the values are written to the table. A good shoulder
radar eliminates the possibility of collision between the situated of the obstacles which may
occur in close proximity to the robot. The black color is displayed problematic area sensing
obstacles. At the same time graphically it displays one of his segment, where x° is the angular
value of an area equal to 10 degrees, and the letter L is defined dimensional characteristics,
which is equal to about 22 cm and the individual segments comprises the fair value of unit
length. L is the number of divisions 7.3 and length of the interval is 22 c¢m, this means 7.3 x
22 =160.6 cm which is the real maximum value of the sensing sensor sharp2Y0AO02.

Distance from obstacles, so is the value of d can be calculated:

d =60,632xU ", (1)

where U is the voltage value.
If the ADC is a 10-bit value of the converter, then the final result is:

-1,113
d = 60,632 293
1024

2)

Real measurement is approximately 2% different like measurement with sensors but it is
still enough for application.

The sonar implementation into mobile robot

The sonar rotation is produced by servo which is supplied by 5V from Arduino board (Fig. 3).
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Fig. 3. Wiring of sensors and servo

There is no necessary separate power supply because current consumption of servo is
small. Rotation of sonar is implemented by PWM output from Arduino.

Conclusion. Those designed sonar can be used alone and Arduino boar can communicate
with superior control system through USART, 12C, SPI, TWI or some parallel interface 8 or
16 bit which can be implemented by separate code. Second option is using Arduino board as
main control system for robot because it has many I/O pins. This option is more difficult
because there are many problems to handle code separate for robot and sonar.
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Designed sonar is very simple and cheap but it is very good for education in robotics
mainly in navigation of mobile robots. In the future work we will try to make some model of
robot workspace with the help of this sonar and will navigate robot by optimal path.

This contribution is the result of the project implementation: KEGA — 059TUKE-4/2014 “Rozvoj
kvalityzivota, tvorivosti a motorikyhendikepovanych a starsichosob s podporourobotickychzariadeni”,
supported by the Research & Development operational Program funded by the ERDF.
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