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3aHaTue Ne 3: Basosbie nakeTbl ROS: rviz u tf

rviz

Oy4eHb YacTo, 0cobeHHOo npu paboTe ¢ 6ONbLINM KONMYECTBOM MHOPMaLMK, 0TODBparkeHNs AaHHbIX B
TEKCTOBOM BuAe bbiBaeT ManonHGoOpMaTnBHbLIM. Tak, Hanpumep, ecav rpad NpeacTaBnseTcs B BUe
MaTpPULbl CMEXHOCTK 1 nMeeT pa3mepsl 100 Ha 100, To N0 TEKCTOBOMY BMAY 3TON MaTpULb
[LOBOJIbHO CJI0XKHO NpeacTaBuTb cebe Bupa 3Toro rpada. B Takux cnyyasx ropasfo ynoobHee
NCMNOJIb30BaTb rpadnyeckoe npeacTaBieHne aaHHbIX. KoHeYHo, Kak ntobon npoekT C++, NpoeKThl
ROS moryT ucnonb3oBaTh rpaduyeckne 6ubnmortekn, Hanpumep, openGL. /I, KOHEYHO, MOXXHO
BPYYHYIO OMMCbIBaTb CNOCcobbl NnpeacTaBneHns nHGopMaLmMm Ha skpaHe. Ho ans stux Hyxa B ROS
npenycMoTpeH NakeT rviZ, KoTopbln NpeacTaBaseT HoA4y rpaduyeckoro npencraBieHns
(HanpmcaHHyto € ncnoab3oBaHmeM openGL). 3anyck rviz NpoMCXoauT No KoMaHae

rosrun rviz rviz

OKHO pa3fenieHo Ha Tpu y4acTka. Cneea 0TobpaKaloTCA KOMMOHEHThI, KOTOpble MOryT BbIThb
HapucoBaHbl. VIX OBOSIbHO MHOIO.

Rviz no3sonseTt oTobpaxkaTb TOYKU, IMHUKN, CETKW, OO bEMHBIE (PUTYypbl, HANPaBIEHUSA U3MEHEHUI 1
MHoroe gpyroe. 1o LeHTpy pacnosiaraeTcs noje oas pucoBaHuns. IMEHHO 34ecCb NOSBAAIOTCA
n3obpaxaemble 06beKThl. CNpaBa pacnonaraeTcs HacTporka Current View. Moapa3ymeBaeTcs, 4TO
rviz byoeT ncnonb3oBaTbhCa AN n30b6paxkeHus Toro, 4To BMANT poboT. A poboT nMeeT CBOK TOYKY
HabnogeHnsa. Takum 0bpa3oM MOXHO nepefaBaTh, HaNpyUMep, KOOPAMHAaTLl 00bEeKTOB, MOMEeYeHHble
TakK, Kak ux BuamnT poboT, 1 3TO KoopAnHaThl ByayT nepecynTaHbl B abCONOTHbIE - T€, KAKUMU OHU
ABNSAOTCA B 06weM Mupe Ha obwen KapTe.

Rviz - 06bl4HaA HOQA, U, KaK U C/1IeloBaslo 0XXWUAATh, OHA MOANUCLIBAETCA Ha TONMKKU. OOHAKo, ecnu,
HWYEro He N3MeHSS, BbIMOJHUTb KOMaHAY

rosrun rqt graph rqt graph

To ByaeT BUAHO, YTO rviz noAnucaH ToNbKo Ha Tonuku /tf un /tf _static. Ons Toro, 4Tob rviz yutan
JaHHble N3 OpPYrux TONWKOB, Kyda byaeT nepegaBaTbCs MHDOPMALINS, B JIEBOW HYaCTW OKHa rviz
Heobxoamnmo 0obaBnTb OTCNEXUBaeMble 06beKTbl. Hxe byaeT NpoaeMOHCTPUPOBAHO, Kak
0T0bpPasnNTb TOYKY.

NTak, oTobpakeHne To4KM - 3TO coobuieHune Tuna visualization_msgs::Marker. 1na Toro, 4T06 rviz
Obl1 NoANMCaH Ha TOMWK C coobLLeHnaMmM 3Toro Tuna HeobxoaMMo B 1EBOM HaCTW OKHa
npeLCTaB/IeHHOr0 Ha pUCyHKe 6.1, HaxxaB Ha KHONKY Add, BeibpaTb nosie Marker. Tenepb rqt_graph
MoKaxkeT, YTO rviz mnoAanucaH eweé Ha ABa Tonuka: /visualisation_marker un /visualisation_marker_array
(MM MOXeET BbITb N3MeHEHO). Tenepb B 3TOT TOMMK MOXKHO OTMNPaBAAaTb coobieHns. Yem
MCNONb30BaTb A5 3TUX Lesien KOMaHay

rostopic pub ..
Ho HamHoro 6osiee MHHOPMATMBHO C TOYKU 3peHNs HeOBXOAMMBIX 3anoHAeMbIX nonen bynet

co3paTb cobcTBeHHOro publisher-a, koTopbin byaeT BbIBOAUTL TOYKY Ha 3KpaH. Hxe npencrasieH
JMCTVHI NPOrpaMMbl, KOTopas 0TobparkaeT Ha IKpPaHE OOHY KPaCHYIO TOYKY.
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#include <ros/ros.h>
#include <visualization msgs/Marker.h>

int main(int argc, char **argv
ros::init(argc,argv, "point publisher"

ros: :NodeHandle nh

ros: :Publisher pub

nh.advertise<visualization msgs::Marker>("pt topic" true

visualization msgs::Marker point
point.header.frame id "/point on map"
point.header.stamp ros::Time: :now

point.ns “there is point"

point.action = visualization msgs::Marker: :ADD
point.pose.orientation.w

point.id

point.type = visualization msgs::Marker: :POINTS

point.scale.x = 0.5
point.scale.y = 0.5
point.color.r 1.0
point.color.g 0.0
point.color.b = 0.0
point.color.a 1.0
geometry msgs::Point p
p.X

p.y

p.z

point.points.push back(p
pub.publish(point
sleep

Pa3zbepémca No NopsifKy, Y4TO 3Ha4YaT KaXKAble CTPOKM B 3TOM KoZe. B cTpoke 1 noaknoyaeTcs
obwmin nHTepdenc ros. B cTpoke 2 nogkaoyHaeTca MHTepdenc CNoab3oBaHMa coobLleHnn Tvna
visualization_msgs::Marker. Kak Bbllwe 6b1/10 yKa3aHo, 4519 n300pa)keHnsa TOYKM Ha 3KpaH, eé
Heobxoaumo nepenaTth A4S rviz-a UMEHHO B hopMaTe Takoro coobueHns. lanee B CTpokax 5-8
CO3[4aéTCs TONWK C MMeHeM /pt_topic. 9To MMsA MoXeT OblTb MPON3BOJIbHBIM U €0 HYXKHO byneT
yKa3aTb B rviz. 3aTem Ha CTpokax 9-27 3anosHaeTcs coobuieHme visualization_msgs::Marker. B
obwem Buae visualization_msgs::Marker - 3T0 MHOXXeCTBO TOYEK, KOTOPOE Mo-pasHoOMY
NHTEpPrpeTMpyeTCa C NOMOLLbIO NoNs Knacca type. B cTpoke 16 3T0 nosie ycTaHaB/IMBaeTCA B
visualization_msgs::Marker::POINTS. YTo 03Ha4aeT BOCMPUHUMATb BCE TOYKU, COXPAHEHHbIE B
coobuweHunm visualization_msgs::Marker, Kak NPoCTO pa3po3HeHHbIN Habop ToYek. CaMun TOYKM
(koTopas B NpuMepe BCEro ogHa) 3aaéTcs B CTpoKax 23-26 1 nomeLlaeTcs B coobLeHne Ha CTpoKe
27. B 370 coobueHne MoryT 6biTb fobaBneHbl ewé To4kn, 1 He 0ba3aTenbHO co3faBaTh HOBOE
coobuieHmne, 4Tobbl BLIBECTM MX Ha IKPaH.

Ha cTpoke 10 3apaétcs frame_id - uMsA Kagpa. 3TO Takoe UMSA Kagpa, KOTopoe BOCNPOU3BOAUTCA Ha
HoZe rviz. Kak bbln10 CKa3aHo paHee, rviz npefocTaBnseT ABa pa3nYHbIX BUAa: BUA obLien KapTbl U
Bug poboTta. BoT frame_id - 3T0 ums, npucsaemoe ofHOMY 13 BUAOB. [pun 3anycke rvis Heobxoanumo
OyneT cBA3aTb BUA KapTbl C 3TUM UMEHEM.

http://se.moevm.info/ Printed on 2024/06/02 19:07



2024/06/02 19:07 3/7 3aHATue Ne 3: ba3osble nakeTbl ROS: rviz n tf

Ha 11 cTpoke co3gaétca MmeTka coobuieHmns, 0bbl4HO 3Ta METKa BbINOJIHAETCA B BUAE BPEMEHM
CO34aHunsA 3Toro coobLueHuns.

B 12 cTpoke onpepensetca namespace. Namespace u id (onpenensemoe B 15 CTpoke) 0HO3HaYHO
onpefensiioT coobweHve. Ecnm n3 asyx coobuieHun noctynaeTt nHgpopmauns o6 obbekTe ¢ 0OOHUM U
TeMm e id 04HOro 1 TOro XXe namespace-a, TO MPUMEHAETCA COCTOsHME 06beKTa 13 nociefHero
coobueHns (Npr4ém He BaXKHO, Nosly4yeHo nepsoe coobueHre 10 MUHYT uan cekyHay Ha3ag, v bbina
nn yxxe oTobpa)keHa MHOpMaLMA Ha SKpaHe Uin HeT).

B 13 cTpoke onpeaenseTcd, 4To byaeT caenaHo ¢ purypon ¢ ykasaHHbIM hamespace-oMm u id.
BoibpaH napameTp ADD, ogHako, B Ciy4ae, ecsivn Takon obbekT yxe byaeT cylecTBoBaTb, MapaMeTp
OyLneT BbINONHATL (hyHKLMO UPDATE.

Ha 14 cTpoke yCcTaHaBAMBaETCS opMeHTaumsa obwero Habopa To4ek, NnepesaBaemMoro reHepupyembiM
coobuieHmem. Ho, Tak Kak, BCero 34ecb C034aETCA TONbKO OAHA TOYKA - U3MEHEHME 3TOro
napameTpa HUKak He oTobpa3mnTbeca. Mo napameTpy point.pose.position ¢ noMoLbio nonen x, y, z
MO>XHO YCTaHOBUTb KoopAaunHaThl (0;0;0) ons obuiero Habopa, a Tak)Ke C MOMOLLbIO
point.pose.orientation noBepHyTb B NPOCTPaHCTBE.

Ha cTpokax 17-18 ycTaHaB/MBaeTCA TOJILLMHA TOYKN B MECTHbIX KOOPANHATaX.

Ha cTpokax 19-22 ycTaHaBnmBaeTCs LBET To4YeK, rae a - aJibha - napameTp npospayvHocTu (1,0 -
COBCEM He Mpo3payHbIin)

Ha cTpoke 27 MaccuB TOYEK 3anoNHAETCA eANHCTBEHHOWN TOYKOW.
Ha cTpoke 28 creHepnpoBaHHOe coobLeHne NocbinaeTcs B TOMUK.

Ha cTpoke 29 npoucxoanT HebosbLIoe 0XMaaHne aas Toro, 4Tob cooblieHne He paspyLInIoCh
NECTPYKTOPOM [10 €ro NoMeLLEHMS B 04epelb.

B 16 cTpoke MOXXHO yKa3aTb Takxe Tunbl visualization_msgs::Marker::LINE_LIST nnu
visualization_msgs::Marker::LINE_STRIP. LINE_LIST nonapHo coenHseT TO4KKU, 0bpa3ys Mmaccus
0Tpe3kos., B TO BpeMsa Kak LINE_STRIP npocTo coeguHaeT TO4YKM Apyr C APYroM nocjiefoBaTesbHo.

Tenepsb, Kak ObISI0 YKa3aHo Bbilwe, TpebyeTcs, 3anyCTUB HOAY rviz, yKa3aTb €My, KakKon TOMnK
cnywaTh 1 Kakon frame nsMeHaTb. Mg frame MOXHO yKa3aTb B JieBoW YacTu B noJie fixed_frame.
Ha3BaHue TonuKa e cnenyeT yka3sbiBaTb B rpade Marker. Ecnivm Takon rpadbl HET, cnenyeTt
[06aBMTb C MOMOLLbLIO KHOMKK Add. IMa Tonuka yka3sbiBaeTca B rpacde Marker B none “Marker Topic”.
B onncaHHoM cnyyae B none Marker Topic cnepyeT yka3aTtb pt_topic (13 cTpokm 8), a B none “Fixed
Frame” yka3aTb point_on_map (13 cTpoku 10).

KoHe4Ho, 3a 04HO co0bLLeHe MOXKHO NOCkINaTh CPa3y HECKOJIbKO TOYeK, U He 0bsA3aTeNlbHO AenaThb
MHOro coobuieHmnin Takoro snaa. O4HaKo B 3TOM C/lyyae, Hanpumep, Henb3sa byaeT ycTaHOBUTb LBET
KaXX[4O0WN TOYKM MO OTAENbHOCTW. [nd Toro, 4Tob 0obaBMTb TOYKM A5 BbIBOAA HYXKHO CO34aThb
6o/blle TOYEK B CTPOKax 23-27 1 NOMECTUTb MX B BEKTOP .points. A TakXXe MOXXHO CO34aBaTb U
nepegaBaTb MHOXECTBO COOOLLEHMI, @ HE TONbKO OA4HO. [115 3TOro CTpokn 9-27 cnepyeTt NoMecTUTb
B UMKA. Hanpumep, y4ayToOK KOAa, KOTOPLIN BLIBOAUT Ha 3KpPaH coBepLuatowyo konebaHus
CUHyconay, NpefcTaBieH Ha JIMCTUHIe HUXe.

ros: :Rate r
double offset
ros: :ok
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visualization msgs: :Marker msg

msg.header.frame id “/point _on map"
msg.header.stamp ros::Time: :now
msg.ns “there is point"

msg.action visualization msgs: :Marker: :ADD
msg.pose.position.x

msg.pose.position.z

msg.pose.orientation.x
msg.pose.orientation.z

msg.id
msg.type = visualization msgs::Marker: :POINTS
msg.scale.x = 0.5
msg.scale.y = 0.5
msg.color.r = 1.0
msg.color.g = 0.0
msg.color.b = 0.0
msg.color.a 1.0
int x X X

geometry msgs::Point p

p.X = X

p.y sin(x+offset

p.z cos (x+offset

msg.points.push back(p

pub.publish(msg
offset+=0.4
r.sleep

tf

NakeT tf cNyXnT AN ynpoLleHus onpeaeneHns B NPOCTPAaHCTBE KOOPANHAT Pa3INYHbIX 0ObEKTOB.
HanpyMep W3BECTHO, YTO OTHOCUTENIbHO 06BbeKTa 1 06BLEKT 2 UMEEeT KOOPANHATHI (X,y). A 00bekT 3
OTHOCUTENbHO 00beKTa 2 - (M,n). N5 TOro, 4Tobbl BbISCHUTL B3aMMHOE PacrosoxXeHne 06bekTos 1
1 3 MOXXHO MPUMEHNTb (POPMYJIbl BbICLLEN MAaTEMATUKK, OJHAKO B 3TOM HET HE0OXOAUMOCTH,
MOCKOJIbKY MEHHO [J11 3TOro NpefHa3Ha4yeH naket tf.

Pa3bepémca B MexaHn3Me paboTbl Cpa3y Ha npumepe. BoT, Hanpumep, NCXOAHLIN KO HOAbl, KOTOpPas
CYUTBbIBAET NOJIOXKEHMNE Yepenallky 13 nakeTa turtlesim n 3anuceiBaeT B Tonuk tf. 310 gencrene
NnoJsie3HO, NOCKOJIbKY B 3TOM TOMNKe MHOPMaLNs HaX0AUTCA B TOM BUAe, B KOTOPOM €€ MOXKHO
byneT nerko ucnonb3oBaTbh CPeACTBaMM PYHKLMUIA, NOCTaBNSEMbIX B NakeTe tf.

#include <ros/ros.h>
#include <tf/transform broadcaster.h>
#include <turtlesim/Pose.h>

std::string turtle name

void poseCallback(const turtlesim: :PoseConstPtri msg
static tf::TransformBroadcaster br
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tf::Transform transform

transform.setOrigin( tf::Vector3(msg->x, msg->y, 0.0

tf::Quaternion q

g.setRPY msg->theta

transform.setRotation(q

br.sendTransform(tf::StampedTransform(transform, ros::Time: :now
"world", turtle name

int main(int argc, char** argv
ros::init(argc, argv, "my tf broadcaster"
argc ROS ERROR("need turtle name as argument"
turtle name = argv

ros: :NodeHandle node
ros: :Subscriber sub = node.subscribe(turtle name+"/pose"
poseCallback

ros::spin

Kak MOHATHO 13 Koda, B MpopramMme Co34aéTCs HOAa, KOTopas NoanucbiBaeTca Ha turtlel/pose (Mmsa
B3ATO NO-YMOJI4aHMI0). B 3TOT TONMK HOA4A YepenaLlku nuweT KOOPAMHATLI Yepenallku B Mupe. Kak
TOJIbKO B 3TOT TOMWK MOCTYMaeT Kakaa-To MHopMauus (a NocTynaeT oHa Tya NOCTOAHHO, Aaxe
eCcu Yyepenatlka CTOUT Ha MecTe), 3anyCcKaeTcs hyHKUMA, CHATbIBaOWas NHGMOPMaLMIO C 3TOro
TOMMKa 1 3anuncbiBatowlas eé B tf.

ObpaTnTe BHUMaHNE Ha MexaHn3M co3faHmna transform: KoopAMHaTbl 3a4al0TCA, KaK YJIeHbl AaHHbIe,
a nosopoT npwu nomoum tf:Quaternion.

B dyHKuMM sendTransform yka3aHbl ABe CTPOKOBbIe nepemMeHHsble: “world” u turtle_name. OHu byayT
3anuncaHbl B cooblueHne, koTopoe byneT oTnpasneHo B Tonuk tf. Koraa coobuieHne bynet
N3BNIEKATHCA, MOXHO ByaeT Noay4YnTb AOCTYN K 3TUM NepeMeHHbIM. X CMbIC/I0Bas Harpy3ka
NoKa3aTb, YTO M B KaKMX KOOpPAMHATax CYMTaeTca. B JaHHOM cny4yae nokasaHo, 4To B tf oTnpaBneHsl
KoopAnHaTbl obbekTa turtle_ name oTHocuTenbHO world.

CTaHOBMUTCS MOHATHO, 4YTO C NMOMOLLbIO TAKOr0 MEXaHW3Ma OpraHu3auum coobweHnin Bceraa MoXKHo
6yneT BOCCTAHOBUTb KOOPAMHAThI N1t0boro obbekTa, Aake eCn N3BECTHbI INLLb €ro KOOPAUHATHI
OTHOCMTENbHO APYroro o6bekTa, HO MPO TOT HaM BCE N3BECTHO.

3amMeTum, 41O B tf TO, OTHOCUTENILHO Yero CHMTalTCA KoopAnHaThl Ha3biBaeTcs base frame id, a To,
YbW KOOPAMHTLI, Ha3biBaeTca base frame id.

Tenepb pa3zbepémcs, Kak cunTbiBaTb 1 0bpabaTbiBaTh coobuweHuns ns tf. PaccMoTpuM, Hanpumep,
TaKOWN KOA:

#include <ros/ros.h>

#include <tf/transform listener.h>
#include <geometry msgs/Twist.h>
#include <turtlesim/Spawn.h>

int main(int argc, char** argv
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ros::init(argc, argv, "my tf listener"

ros: :NodeHandle node

ros::service::waitForService("spawn"

ros::ServiceClient add turtle
node.serviceClient<turtlesim: :Spawn=("spawn"

turtlesim: :Spawn srv

add turtle.call(srv

ros: :Publisher turtle vel
node.advertise<geometry msgs::Twist>("turtle2/cmd vel"

tf::TransformListener listener

ros::Rate rate(10.0

node.ok
tf::StampedTransform transform
try
listener.lookupTransform("/turtle2", "/turtlel"

ros::Time transform

catch (tf::TransformException &ex
ROS ERROR("%s", ex.what
ros::Duration(1.0).sleep

geometry msgs::Twist vel msg
vel msg.angular.z = 4.0 * atan2(transform.getOrigin().y
transform.getOrigin().x
vel msg.linear.x = 0.5 sqrt(pow(transform.getOrigin().x
pow(transform.getOrigin().y
turtle vel.publish(vel msg

rate.sleep

B nporpamme BbI3biBaeTCs cepuc “spawn”. Takum obpasom, Tenepsb B turtle_sim_node 6ynet
HaxoAWUTCS ABe Yepenallku. 1nsa koppekTHon paboTbl HeobxoauMo 3anyCcTUTh ABYX bpoaKacTepos:
ona turtlel n ona turtle2.

Pa3zbepémca nogpobHo, 4TO AenaeT Takom Koa.
BbIXOA4HBEIM MapaMeTpoM SBASETCA HanpasieHne ABuxeHna ans turtle2, 3anucaHHoe B
turtle2/cmd_vel.

Camylo BaXKHYI0 poJib 34eck urpaet dyHkuus listener.lookupTransform, koTopas B nepeMeHHyto
transform 3anucebiBaeT KoopanHaThl turtlel oTHocuTenbHo turtle2. ObpaTnTe BHMMaHME, YTO B 3TOW
pyHKUMN NnepeMeHHble base frame_id u child_frame_id cToaT B TOM Xe nopsgke, 4To B
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sendTransform: cHa4Yana base - oTHOCUTENbLHO Yero, a noToM child - ToT, Koro.

Tenepb, Korga KoopAMHaThLI NEPBON YepenallKn NoCYMTaHbl (HaM He MPULWOCL NpuaaraTe YCUANNA
ANS NOACYHETA 3TUX KOOPAMHAT), MOXKHO ChOpMMPOBaTb COOOLLEHNE 1 NOCNAaTb B TOMUK, KOTOPLIN
npocnywmeaeT turtle2.

Pe3loMUpys, MOXHO CKa3aTb, 4TO tf 3TO 04EHb CMAbHbLIA MEXaHWU3M ONpeaeNeHNs OTHOCUTENbHbIX
KoopAuHaT 06beKTOB. B peanbHbix poboTax HE06X0AMMO 0CNEXUBAThL NEPEMELLIEHUS NeCATKOB
LABVKYLLIMXCS MEXAHW3MOB N KOHeYHOoCTeln poboTa. [ns Toro, 4Tobbl 1Erko paccymTbiBaTb KX
B3aUMHOE PacrosioXXeHne 1 ncnosb3yeTcs tf.
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