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Kakue 3agauum pelwsaer B3aumogemncrasme
Mmoaynen?

@ ObpaboTka n obmeH AaHHbIX

Tun(xapaktep) AaHHbIX!

KayectBo gaHHbIX!
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«0OcobeHHble» ceHCopbl B cUCTEME

@ CurHanebl, BavsOWMeE Ha ynpaBneHune, AonKeH bbiTb
«3acTpaxoBaHbI» OT 06pbIBa, AN 3TOrO UCNONb3YEeTCA

BTOPUYHbIA MOAY/Ib.

[lpumep. B maHUNYNATOPAX UCNONb3yeTcA
3HKoAep(AaTYNK NONOXKEHUA POTOPA), HA OCHOBE 3TUX
NAHHbIX B ABUraTenax co3faeTca MOMEHT BpaLLeHus,
VAEPKMBAOLWNIM B 334aHHOM NONOXKEHUM.

YTo cayyuTtca, ecam npousonaer obpbiB Kabens
3HKoAaepa?
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Ocobasa KnaccudpuKauma ceHcopoB

CeHcop — YCTPOMUCTBO, U3MepsaoLee nnm pukcupyroulee
CBOMCTBA OKPYXXEHUA NN U3MEHEHUA CBOMCTB.

Mo»HO BBECTM 0CObObIN TUN KNaccupuKkaumm B
3aBMCUMOCTU OT TOro, KAKoe CBOMCTBO OHU 3aMUCbIBAOT:

& BHewHwue
& BHyTpeHHUe
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CoHap + Arduino

sonar

int echoPin = 2;
int trigPin 3;

Serial.begin (9600):;
pinMode (trigPin, OUTPUT);
pinMode (echoPin, INPUT):

void loop() {
int duration, cm:l
digitalWrice (trigPin, LOW):
delayMicroseconds(2):;
digitalWrite (trigPin, HIGH);
delayMicroseconds (10);
digitalWrice (crigPin, LOW);
duration = pulseln(echoPin, HIGH):
cm = duration / 58;
Serial.print(cm);
Serial.printin(™ cm™);

jelay(100);
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Arduino + V-REP

@ ---include the COM port and start of SERIAL
connection

portNumber="\\\\.\\COM3"
--could be defined as followed
--portNumber=[[\\.\COM12]]
baudrate=250000
serial=simSerialOpen(portNumber,baudrate)

QA Q

simAddStatusbarMessage('serial: '..serial)



* ITMO UNIVERSITY Npenogasatens:

bxuxatnos Ucnam AcnaHoBuy

Arduino + V-REP

————— get information from serail connection and separate of the
str=simSerialRead(serial, 200, false, +200)
if str ~= nil then

local token

cpt=0
-—extracting the values in str separated by a ,
for token in string.gmatch(str, ) do
cpt=cpt+l
volts[cpt]=tonumber (token)
end

if cpt<l5 then
error=error+l
if error>4 then
while true do
simAddStatusbarMessage ( )
end
end
end
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Mpumep Kopa Ha Arduino ana serial

nt kl1=0;

int k2=0;

int ledPin=13;

nt ledState = LOW;

oid setup() {
Serial.begin(38400);//open serial connection
Mode (ledPin, OUTPUT):

loop() m
if (ledState == LOW) {
ledState = HIGH;
kl=kl+1;
y(1000);
} else {
ledState = LOW;
X2=k2+1;
=1ay(1000):
set the LED with the ledState of the variable:
(l‘dFln edState):
Y t(kl); Just put in sctream
<€T1114}i.3i(","):



" ITMO UNIVERSITY Mpenogasarenb:

bxuxatnos Ucnam AcnaHoBuy

Remote API

YnaneHHbi APl noctaBnseTcs B ABYX OTAENbHbIX
0b6BbeKTax, KOTopble B3aMMOAENCTBYIOT YEPE3 COKET:

@ Ha cTopoHe KnueHTa: yaaneHHbl APl Ha cTopoHe
KNMeHTa A0CTyneH ANA MHOTMUX A3bIKOB
nporpammuposaHua. Mbl byaem ncnonbsosatb: C/ C
++ unu Matlab.

@ Ha ctopoHe cepBepa (1.e. V-REP): yaaneHHbi APl Ha
CTOPOHE cepBepa peann3oBaH C NOMOLLbIO naarnHa V-
REP, koTopbin gonxeH bbITb 3arpy»keH V-REP no
ymonyaHuio: v_repExtRemoteApi.dll
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OyHKUMM yaaneHHbIX APl BbI3bIBAOTCA aHANOM4YHO
06bI4YHbIM PyHKUMAM API, HO C ABYMA OCHOBHbIMM
OT/IMYUAMMN:

© 60nbWNHCTBO yaaneHHbIX PyHKUMM APl BO3BpaLLAtOT
aHanorMyHoe 3HayYeHue: Ko Bo3Bpata. Bceraa nomHure,
4YTO KO, BO3BpaTa umeeT BUTOBYHO KOAMPOBKY (NoaTomy
BaM NpuaeTcAa NPOBepUTb OTAeNbHble BUTbl, 4TOObI
NPaBUAbLHO ero UHTePNPeTUPOBaTb).

@ 6onbwKHCTBY yaaneHHbIx dpyHKUMM APl TpebyeTca aABa
AOMONHUTENIbHbIX aprymeHTa: pexxum pabotbl u clientlD
(naeHTMdUKaTop, Bo3Bpawaemoit pyHKkumen simxStart)
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BpemeHHOMU «nar»

Reading data from V-REP via blocking function call

+ AD
V-REP simulation Remate API R‘emote API Remote APl client (e.g. Matlab)
server thread client thread
Handle remote AP| server e A pUO RO AL ML ON
cmd Opmode: simx_opmode_blocking

Run main script
(i.e. one simulation step)

\

(Rendering) cmd

t=t+dt (simulation time)

Handle remote APl server
data

—_—
Run main script
(i.e. one simulation step) \

data
(Rendering)
Z Function returning
Returncode: simx_return_ok
t=t+d! (simulation time)
Handle remote API server data available

Run main script
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HacTtpouka

@ Haxoaum nanky
«programming/remoteApiBindings/python/python» B
KopHeBou nanke V-REP.

@ Konupyem Bce 13 nanku sce ¢painbl B pabouyio
AUPEKTOPMUIO.

@ 3anyckaem V-REP
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V-REP -> Python

Y} Non-threaded child script (world_visual)

I¥-1function sysCall init ()
simRemotelApi.start (19999)

end

Clfunction sysCall actuation()

Elfunction sysCall sensing()
—— put your sensing code here
local simTime=sim.getSimulationTime ()
sim.setFloatSignal ( ; SimTime)
end
Elfunction sysCall cleanup()
—— do some clean—-up here

—end
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Python -> V-REP

1 import vrep
2 import time

W

vrep.simxFinish(-1)

6 clientID=vrep.simxStart('127.2.8.1',19999,True,True,5008,5)
7 if clientID!=-1:

8 print ('Connected to remcte API server')

12 simTime=0

13 startTime=time.time()

returnCode, simTimeInit = vrep.simxGetFloatSignal(clientID, 'mySimulationTime’,vrep.simx_opmode_streaming)
print ('init simulation time is: ', simTimeInit)

16 time.sleep(8.056)

17 returnCode, simTimeInit = vrep.simxGetFloatSignal(clientID, 'mySimulationTime',vrep.simx_opmode_streaming)
18 print ('init simulation time is: ', simTimeInit)

19 k=2

20 while time.time()-startTime < 30:

21 returnCode, simTime = vrep.simxGetFloatSignal(clientID, 'mySimulationTime’,vrep.simx_opmode_streaming)
22 if returnCode==vrep.simx_return_ok:

23 print('make something’)

2 print ('simulation time is: ', simTime-simTimeInit)

print ('returnCode is: ', returnCode)

time.sleep(9.856)

8 else:

9 print ('Connection error!')
sys.exit('Error/// could not connect!')

W NN
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3aaaHue JIP Nel

Hanaautb B3aumopenctsme Python + V-REP + Adruino.

3apava: Monyuutb aaHHble n3 Arduino no serial 8 V-REP,
nepeaaTb 3T AaHHble B CKPUNT Ha python 1 Ha ocHoBe
AAHHbIX U3 CeHCOopPa Ball CKPUNT A0/1XKEH OTNPaBUTb
KOMaHZAbl B CUMYNALUIO.

YTo y Bac 3a cucrtema B V-REP BbibUpaeTe camun, Kakumu

napameTpamu yrnpasasieTe U Kakme AaHHble UCMOoNb3yeTe
— Ha Balle YCMOTpPEeHMe.
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OtyeT no naboparopHou pabore

1. B otyeTe gomkHa bbiTb OTpPaXKeHa coaepKaTtesbHas
YyacTb paboTbl, OCHOBHbIE PYHKLMKU, KOTOPbIE
peann3oBaHbl U UX Ha3HaYeHMe.

2. OnucaHne npobnem, KOTopble Bbl BCTPEYANN BO
BpemMA BbINOAHEHUA PabOoTbl TOXKE HeobxoaAnmo

YKa3aTb.
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Bonpocob?
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Cnacubo 3a BHUMaHue!
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