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3aHaTue Ne 2: leTanbHOe nNpeacTaBJ/ieHUe o cpepe

Mo 3aBepPLUEHUM 3aHATUA CTYOEHT A0JIDKEH:

® YMETb CTPOUTb NEPAPXUIO B3aMMOOENCTBUA HOO U TOMNKOB Yy roTOBOW nporpamMmsl
* YMETb NMNCaTb HOAHI, obmeHmBatoLnecs cOBCTBEHHLIMU TUNAMMK COODLLLEHNI

ConepxaHue

e feMOHCTpaums paboTel rqt_graph
e nogpobHoe onuncaHne CMakelLists.txt n package.xml

MpepcTtaBneHne cBa3u node-topic B Buae rpacga

Bo Bcex yyebHukax no ROS 3HakomcTBO ¢ noHaTusMu Node, Topic, Message HauMHaloT C npumepa,
KOTOpbIA Ha3biBaeTca “turtle_sim”. PaboTa C 3TM NakeToOM O4YeHb HarngagHa 1 nomoraeTt
pa3obpaTbCa B TOM, Kak MPOUCXOAMT B3auMOLENCTBME MEXAY HOLAMU.

B nepsyto o4epenb Heobxoammo NoMHUTL, 4TO ROS - 310 Robotics Operation System, eé ocHoBHOe
npenHasHayvyeHune B ynpoweHumn paboTtel ¢ poboTamn. POBOT - 3TO COBOKYMHOCTb Y3/10B, KaXXAbl 13
KOTOPbIX NPUHUMAET Kakue-To AaHHble, obpabaTeiBaeT nx n nepenaét apyromy y3sny. B ROS Hoga -
3T0 abCcTpakums, KOTOPYIO MOXHO CPaBHUTL C TakuM y310M poboTa. Pusnyeckn Hoga - 3TO NOTOK,
BbIMOJIHAOLWNIACA B CUCTEME N 0OMEHMBAIOLLNIACS COOBLLEHMAMN C APYTUMIN HOLaMM.

3anyck HoAa B ROS ocyLLecTBASETCA Npu NOMoLLM KoMaHabl rosrun. CUHTakcuc ynotpebneHms sTon
KOMaH[Abl BbIrN9QUT TakK:

rosrun <naket> <Hoga> [<uUMS NapameTpa>:.=<3Ha4yeHne>]

Mpnyém B rpae <HOLa> yKa3blBAeTCs He MPOU3BOJIbLHOE MMS HOBOW HOLbI, @ KNACC-TWM HOA,
3K3eMMJIp KOTOPOro HY>XHO 3anyCTUTb. HenocpeACTBEHHO MS HOZbl YCTAHABANBAETCS Yepes
napameTpbl.

MpexAae, YeM 3anyckaTb 3Ty KOMaHay, Heobxoaumo 3anycTuTb 4po ROS. MoCKoNbKY HOAbl He
CYLLECTBYIOT camm no cebe, a B3aUMoLeiCTBYIOT APYr C APYroM, UM HeoBX0AMMO OKpyxeHue. B
C/lyyae € HacTosLWMM poboTOM Posib 3TOFO OKPY)KEHUS UFPAET onepaLMoHHas cMcTemMa 3Toro
poboTa. B HalleM xe c/iyyae B NepByto o4epeb HE0OX0AMMO Bbi3BaTb KOMaHAy

roscore

STa KOMaHAa byneT BbINOMHATLCA B TEPMUHANE, M3 KOTOPOro oHa bbina Bbi3BaHa. Mo3Tomy ans
AanbHenwen paboTbl HEO6XO0AUMO OTKPbITb eLé 04HO OKHO TEpMMHaNa.

KaK TOJIbKO 3anyLeHO OKPY)XXeHne, MOXKHO MOCMOTPETb Kakne HoAbl 3anyCTUNCL MO YMOJI4aHUIo.
9TO MOXXHO cLieflaTb, BbINMOJHMB KOMaHLOy

rosnode list
A Ha paHHOM 3Tane B KOHCON MOSBUTCS CAeayOLNA BbIBOA:

/rosout
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9T0 O3Ha4aeT, YTO Mo YMOJIHaHMNIO BMECTE C roscore 3anyCckaeTcs 0fHa Hoda C MMeHeM rosout.
Mpu4ém 3HaK cnew “/” 03Ha4yaeT, YTo 3Ta HoLAa HaXoaAUTCA B r10b6asbHOM nosie UMEH K
ncnonb3lyetcs 6e3 npednkca-umMmeHn naketa. Hoga /rosout oTBeYaeT 3a BbIBOA COOBLLEHNA Ha SKPaH.
be3ycnoBHO B KOMMbIOTEPHON CUMYALUN PONb /rosout MOXeT BbINOHMTL std::cout, HO B peasbHbIX
ycnosuax y poboTa He byaet iostream.h nnn stdio.h, nostomy B ROS ans BbiBoAa coobLieHni
C03[aHa HacTpauBaemas Hofa /rosout. Mo Ntobon Hoae MOXHO Y3HaTb, Kaknme coobLLeHNs OHa
NnocblNaeT N Ha Kakune noanucaxa. Ons Toro, 41obbl y3HaTb MHOPMaLKIO 0 Hoae HabepuTe

rosnode info <wums HOAbI>
To eCcTb B JaHHOM CJiy4ae
rosnode info /rosout
B oTBeT byneTt nonyyeHo

Node [/rosout]

Publications:

* /rosout agg [rosgraph msgs/Log]
Subscriptions:

* /rosout [unknown type]
Services:

* /rosout/set logger level

* /rosout/get loggers

Paszbepémcsa no nopsiiky, 4To NpeacTaBnseT u3 ceba nHgpopmaumsa, kotopas bbiia NosyyeHa B
oTBeTe. VITak, nepBas CTpoKa NpeaACTaBASET MMSA HOAbI, MHPOPMALIMIO O KOTOPOW 3arnpalumBanachb.
Nanee naéT CNMCOK TOMMKOB, B KOTOPLIX 3Ta HoAa NybankyeT coobuieHns. Tonuk - abcTpakumsa
OHOHaMNpPaB/IeHHON KOMMYHMKaL UK. /rosout nocbinaeT coobuwieHns B ToNuK /rosout_agg Tvna
rosgraph_msgs/Log. CnepBa 3T0 MOXET NoKa3aTbCs CTPaHHbIM, 4YTO rosout - Hoaa, NpefHa3Ha4YeHHasn
TOJIbKO 0151 BbIBOAA COODOLLEHN Ha 3KpaH, elwé nybankyeT Kakyto-To nHpopmaumio eweé Kyaa-to. Ho
€CIN NPUKUHYTb CUTYaL IO, B KOTOPOW NOABASETCA HE0OX0AMMOCTb COXPAHATb BCE, YTO NMULLETCS Ha
3KpaH eweé 1 B hais, CTaHOBUTCSA MOHATHO, 3a4eM 3T0 bbi10 caenaHo. Beab, oonycTuM, ecim ecTb
HECKOJIbKO HOJ, KOTOpble YTO-TO MULLYT Ha 3KpaH, TO A1 OCYLLEeCTBAEHNSA TOrMPOBaHMS 3TOW BCeN
NHGOPMaLMM Ha 3KpaH, He06X0AMMO BPYYHYIO A5 KaXXA0W HOAbl yKa3blBaTb AOMNONHUTESNbHbIN
TOMWK, Kyaa OHW 6yayT KNOHMPOBaTb MHGopMauuto. ns Toro, 4Tobbl n3bexaTb py4yHon paboTsl,
ObIN10 MPUHATO PeLLeHne Co3aaTb AOMONHUTENbHBIA TONKK, Kyaa byayT nepenaBaThCs BCe
coobLeHmns, Noay4YeHHbIN HOAOoN /rosout.

lanee B crnncke nHopmaLmm 0 Hoge crieflyeT CNUCOK HOfL, Ha KOTOPbIX OHa noanucaHa. B gaHHOM
ciydae /rosout nognucaH Ha /rosout. MycTb Bac He CMyLLAlOT OANHAKOBbLIE UMeHa, Belb B 04HOM
c/lyqae peyb MOET 0 HoAe, @ BO BTOPOM - O TOMMKe. TyT Cpa3y BO3HUKAET C/ieyOLWniA BONPOC: ecn
/rosout noanucaH Ha /rosout 1 nosyyaeT BCO MHOPMaLINIO Yepes 3TOT TOMKUK, TO 3a4eM HYXXeH
TOMuK /rosout_agg, KoTopbi 6blT paccMOTpeH Bbiwe? OTBET NPOCT: B TONMUK /rosout_agg
NHopMaLMsA NOCTYNaeT yXKe 0ThopMaTUPOBaAHHAA C YKasaHWeM, KTo, Korga u oTkyaa rnpucelnan
coobuleHme on1a BbiIBOAA Ha dKpaH. Cnedyowmin BONpoC: NoYeMy T coobLLeHNs, Ha KOTopble
noAnucaH /rosout nomeyeH Kak “unknown type”? [leno B TOM, 4TO TOMUK (PaKTUYECKUN CO3[aETCA
Torga, Korga co3faéTrca Hofa-publisher B 3ToT Tonuk. Hoda-subscriber He co3aaéTt Tonuk, a InLWb
YyNOMUHAET 0 HEM, HO He MpeACTaBAseT Kakoro Tuna coobuieHna B 3TOT Tonmk ByayT nocTynaTb.
370T TUN ByaeT KOHKPEeTU3MPOBaH Kak ToNbKo ByaeT co3faHa xoTd 6bl 04Ha HoAa onpasnsoLLas
coobLeHmnsa B 3TOT TOMMK.

https://se.moevm.info/ Printed on



3/7 3aHaTtue Ne 2: leTanbHoe NpefcTaBieHne o cpeae

rpa(pl/l‘-IeCKl/l OMNCaHHbIE TOMUKKN N HOAbI NPEACTAB/IEHbI Ha PUCYHKE HUXKE.

/rosout @ 1frnsnut_ag4

Puc. 3.1. CBA3b HOAbI /rosout 1 e€é TONMKOB.

Mpy 0ToBpaXxeHNn TOMUKOB U HOZL MPUHATO COrNlalleHne, YTo 3AMncamm oTobparkalTcs HOLbI, a
NPSMOYTro/IbHUKAMU - TOMMKK. CTPenoyKkamm NoKasblBaeTcs NOTOK COODLLEHNI 13 TOMMKaA K HOZlEe UK
HaobopoT. TakumM 0bpa3oM, Ha pucyHKe 3.1 Noka3aHo, YTo HoAa /rosout noanucaHa Ha coobLLeHNs 13
TonuKa /rosout 1 NybankyeT cBou coobleHns B TONUK /rosout_agg.

/I nocnenHee o0 4éM cnepyeT CKasaTb NPO MHGOPMaLNIO O HOLE - 3TO CMMUCOK CEPBUCOB, KOTOPbIE 3Ta
Hofda npenacTaBnseT. CepBuUC - 3TO aHAION TOMMKA, TOJILKO B OTAMYME OT NocneaHero, coobuweHune
CcepBuCa ABYHanpaBieHO 1 0XKnaaeT oTBETa Ha 3anpoc. CepBMC MOXKHO pacCMaTpuBaTb Kak KOMaHAy
C HEKOTOPbLIM OTKJIMKOM, KOTOPYIO O4HA HOAA NPOCUT BbINOJHUTL Y ApYron HoAbl. [ogpobHee o
cepBucax 1 Ux ncnonb3oBaHuM byneTt pacckasaHo nosgHee. Tenepb BepHEMCS K turtle_sim 1 B HOBOM
OKHe 3anyCcTuM KoMaHay

rosrun turtlesim turtlesim node

Y10 03HayaeT, 4TO BypeT 3anyweHa Hoda Tuna turtlesim_node n3 naketa turtlesim. M5 Hoabl B
[laHHOM CJlyYae He YKa3biBaJioCb M OHO MPUCBOMTCA aBTOMaTUYeCKW. Tenepb, ec/ii B HOBOM
TepMuHane BBECTU KOMaHAy

rosnode list

B OTBET OyeT MonyyeHo cienytoLlee:

/rosout
/turtlesim

Takum obpa3om co3panacek ewé ogHa Hoaa ¢ uMeHeM turtlesim n onpenenéHHas B rnobasbHOM none
MMEH, 0 YéM roBOPUT NpPeLecTBYOLWMIA CMMBOA cew “/”. ECn B HOBOM TepMUHase BHOBb byaeT
BbINOJIHEHA KOMaHAa

rosrun turtlesim turtlesim node

To co3pacTcs HoBas Hofda C TeM XKe uMeHeM /turtlesim. 3To BbI30BET aBapuMMNHYO OCTAHOBKY yXe
CO3[,aHHOWN HOAbI:

[ WARN] [1471851936.261860979]: Shutdown request received.
[ WARN] [1471851936.261924457]: Reason given for shutdown: [new node
registered with same name]

Ons Toro, 4Tobbl yKasaTb UMSA HOAbI, MPU €€ co34aHny HeobXoANMO NPUCBOUTL 3HaYeHne
nepemMeHHoON _name (C ABYMS CUMBOJIaMUN HUXXHEro Nog4€pkKrBaHns). Takum obpasom, 4Tobbl
co3paTb HoAy € nMeHeM “turtle_node” Heo6X0AMMO BbINOJIHUTL KOMaHAY
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rosrun turtlesim turtlesim node  name:=turtle node

Mpwm 3anycke HoAbl turtlesim_node NOSABMTCSH OKHO CUMHEro LBeTa C Yepenalikoun B ueHTpe. MNpuyém ot
3anycCKa K 3anyCKy BHELIHUIA BN Yepenallkn MoXXeT MeHATbCS. E€ Bna BbibnpaeTcs npon3BosbHO.
Tenepb, €cnm 3anpocnTb NHHOOPMaLINIO O HOBON HOAE

rosnode info /turtle node
To byfeT nonyyeH cnepyownin oTeeT:

Node [/turtle node]
Publications:

* /turtlel/color _sensor [turtlesim/Color]

* /rosout [rosgraph msgs/Log]

* /turtlel/pose [turtlesim/Pose]
Subscriptions:

* /turtlel/cmd vel [unknown type]
Services:

* /turtlel/teleport absolute
/turtle node/set logger level
/turtle node/get loggers
/reset
/spawn
/clear
/turtlel/set pen
/turtlel/teleport relative
/kill

X X X X X X X ¥

3peck BUAHO, 41O turtlesim_node npepnctasnseT 60/blLIOE KOMYECTBO CEPBUCOB. HO HaM cenyac
bonee MHTepecHbIMN SBAAITCA TOMNKK, Ha KOTOPbIE 3Ta HOAA NOAMUCLIBAETCA U B Kakne
nybnukyetca. MoanuceiBaeTca oHa Ha Tonuk /turtlel/cmd_vel. Mo cyTn 3TO - TONWMK KOMaHA
nepemeLleHns B Hero By ayT NocbiNaTbCA KOMaHAbl NepeMeLLeHns Yyepenalku. NMomecTnTb
coobLueHme B TONUK MOXHO C KNaBuaTypbl KOMaHAO0M:

rostopic pub <mmMs Tonuka> <Tun coobuieHnsa> <cooblieHne>

B /turtlel/cmd_vel nocbinatoTcsa coobeHns Tuna geometry msgs/Twist. B 3ToM MoXxHO ybenntecs,
npoYnTaB AOKYMeHTaumto no turtlesim-y

rostopic pub /turtlel/cmd vel geometry msgs/Twist “[2, O, O0]" “[0, O, 1]”

3T0 NepeaBMHET YepenallKy Ha [IBOMNKY B MECTHbIX KOOPAMHATAX BNepén 1 NOBEPHET Ha OAVH
pafuaH NpoTMB YacoBOW CTpenkun. OCcTasibHble YMC/Ia B KBAAPATHbLIX CKOBKax MOryT OblTb
npon3BoJibHbIMK. Hofa /turtle_node urHopupyeT ux 1 UCNosb3yeT TOIbKO NEPBOE YMC0, Kak
BE/IMYUHA NYTU BNepén v nocieiHee, Kak BeMYMHA NOBOPOTA B paamnaHax. YTobbl He 3anoMuHaTh
opMaT coobLLEHMS, MOXHO MOC/e TUMNa coobLLeHNs BaX bl HaXaTb KnaBully tab. 3To BeinueT
MEHa MoJiei N PSAOM HavyasibHble 3HAYEHUS, KOTOPLIMU OHU MHULIMANM3NPYLOTCS. [anee nx MoXHo
N3MEHUT:

rostopic pub /turtlel/cmd vel geometry msgs/Twist "linear:
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[aHHbIN hopMaT roBOpuT O TOM, 4TO coobelyHue Tuna geometry _msgs/Twist npencrasnseT cobon
[iBe CTPYKTYpbl Ha3BaHHble “linear” n “angular”, Kaxxgasa 13 KOTOPbIX COCTOUT U3 TPEX
BeLLeCTBEHHbIX NepeMeHHbIX. Kak yxe 6bino yka3aHo paHee, /turtle_node ncnosb3yeT TOMbKO
KoopAnHaThl linear.x n angular.z. na npepbiBaHMA NCAONHEHNS KOMaHAbl MCNoAb3ymnTe ctri+c.

Tenepb, €CAN Mbl MOCMOTPUM Ha rpac HOA U TOMUKOB, OH By AET BbIFrNsSAeTb, KakK Ha PUCYHKE HUXE.

frmut—hi{f;os_u_bbfrmuut_ags

Puc. 3.2. [iBe HoAbl /turtle_node un /rosout 1 TONUKN MeXAy HUMU.

Tenepb co3nanmm Hopy-publisher-a B Tonuk /turtlel/cmd_vel. Hanpumep Hoay 13 nakeTa turtle_sim
Ha3blBaeMylo turtle_teleop _key. 3anycTvm eé B HOBOM TepMUHaJIe Tak Kak, Kak Bbl yCMean 3aMeTUTb,
KaxK[as Hofa - 3TO OTAeIbHbIM npouecc: $ rosrun turtlesim turtle_teleop_key Tenepb, eciiv 0CcTaBuTb
aKTVBHbLIM TEPMUHAN, B KOTOPOM Obina 3anyLeHa 3Ta HOAa, M HaXXKMMaTb KNnasuwmn « T 1 - 370
NpvBeaéT K ABUXEHMIO Yepenallky B okHe turtle_node. Tenepb, CBA3b HOL M TONMKOB ByaeT
BbIFNALETh TakK, KakK NOKa3aHO Ha PUCYHKE HUXe.

Jrurtlel /pose

Puc. 3.3. Hoabl /teleop_turtle, /turtle_node u /rosout n TONUKKM MeXAy HAMW.

HakoHeu, 4To6bl 0TOOpa3nTb CBSA3M CYLLECTBYIOWMX HOL M TOMMKOB MOXKHO 3anyCTUTb eLwé
rpacosyto Hofy rqt_graph n3 naketa rqt_graph komaHgon $ rosrun rqt_graph rqt_graph 3ta Hoaa
cobrpaeT BCIO MHGOPMALIMIO O 3anyLLEHHbIX HOLAaX U CO3AaHHbIX TOMWUKax v BU3yannsnpyeT nx
cBA3W. [1pn NepBNYHOM 3anyCKe NOSBUTLCA OKHO BMAa, MPEACTABIEHHOINO Ha PUCYHKE HUXKE.
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turtle1

@ turtle_node
**:urueucmd_vﬁi

Puc. 3.4. WnnocTpauuns paboTbl HOAbI TUNa rqt_graph.

Ecnm ybpaTb ranoykn Namespaces (KoTopasi 0TobpakaeT NpoCTPaHCTBO UMEH HoA 1 TnoukoB), Dead
skins, Leaf topics u Debug, To MOXXHO YBUAETbL BCE CYLLECTBYOLINE HOAbI U TOMUKKA. B 3TOM cyyae
TakxXe OyaeT nokasaHa HOAa CO3[aHHOro rpacoBOro NOCTPOUTENS.
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Puc. 3.5. UnntocTpauus paboTbl HOAbI TUNa rqt_graph ¢ NOAHbIM NpeAcTaB/eHNEM.

Ha pucyHke 3.4 MOXXHO B1AeTb Habop 3anyLEeHHbIX Ba>XHbIX HOA U TOMUKOB MeXAy HUMK. B 3TOM
CNyYae He yka3blBaeTCsa HU Hofa /rosout, HU Hofa rpada /rqt_gui_py_node, HU X TOMUKWK, @ TakXe
He yKa3blBaloTCA “BMUCAYME” TOMUKM - B KOTOPbIX HAKTO HE MULIET N U3 KOTOPbIX HUKTO He YyuTaeT. Ha
pUCyHKe 3.5 nokasaHbl BCe 3anyLeHHble HOAbl U TOMUKKW. DTOT rpad UANICTPUPYyeT BCE COCTOSHNE
poboTa, HO SBASETCH HarpPy>XeHHbIM A5 BblAEIEHNS OCHOBHbIX KOMMOHEHTOB.

e JlabopaTopHas paboTta Ne 2 : ObMeH coobLLieHnaMY CBOEro Tuna
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