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Mobile Platform
(TETRA-DS5)

B System Architecture
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Service Node l AMCL Node
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(Navigation)
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- RGBD-Camera, USB CAM
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TETRA-DS5 ROS

ROS launch command

Launch fileQ| &4

roslaunch tetraDS_2dnav tetra_configuration.launch

> TETRA-DS59| =52 |3t

bring up start launch file.

* TETRA-DS50] ZHEl 7|2 ROS NodeE AEMSt= launch fileQ L|C}.

v olT BAIS A A O

£ A=,

A= SEN7F 2| fOF LTt (Ubuntu 2 Al At

roslaunch tetraDS_2dnav cartographer_mapping.launch

> Google cartographerE 0| &%}

oF TETRA-DS52] Mapping launch file

* St AKX E A8 ROS NodeE AHAMSH= launch file® L CF,

roslaunch tetraDS 2dnav move _base tetra.launch

> Teb Local PlannerES 0| &

* A&7 A& ROS Nodes

&t TETRA-DS52| Navigation launch file.

Al SH= launch file L C}.
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Mapping Mode2| 4

TETRA-DS5_rosgraph (Mapping Mode)

- Marker2| 552 AR TagE 2/45l= Node®} Land MarkE | - s | P s

e
MABHS NodeZ O 28101 %£7|9%| MarkerS SZ3tHL|C} ﬁ‘q/

- Cartographer Node%| M= scan topic& 0| &3},

Occupancy grid map= %L C}.

[TE2124005/camera2/realsense2_camera_manager/bond | e L

- /TE2124005/submap_list

HYUI_IM ) NETWORKS



Navigation Mode9] -_r“H

TETRA-DS5_rosgraph (Navigation Mode)

- Navigation Mode= move_base nodeE SH2 = 7|0 20, 24T M 2| Datag =& 5t= NodeS0
M ZHE| = TopicE 0| 83810, Obstacle| 2141 % Avoidance, goal Path ‘44, Robot2| cmd_vel2 M 2tL|Ct,
- map_server nodeOf| A| B2 mapS 0|23810], navigationg = SIH, A topicE 0|23t Costmap=
HAGLICE.

0 Dynamic
reconfigure A{H|AF & 20| 2t 0| 8510], =0 2T El ParameterE

7GR LI

- tetraDS_service NodeO| M= Z|& 2| Navigation= ¢S

e
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Mapping (1/2)
cartographer_mapping.launch

zzzzzzzzzz

- M HOl'2 # M roslaunch tetra_2dnav cartographer_mapping.launch& 3.

- Of2f A= ut 20| RvIZEO| E2|HA Mappings & = U= SENZF E L T _

- 2x%s 40]7] o =0[AE0 RBHES =2IAM STX2H 04| Marker(ID 0)S
AEOf MEEet 45k X|EE & = Ue 2 E 0[8510 TETRA-DS5E =2 0| H

T AU S AL

EXME MOl= 20| MEEQ A5 WEH SHALL o|F SAS B0| St=4 2 HIE o] O|Z0{F fdlo=z OI510] f[X| 2

i

KXot L8 = 7| R £+ 7| 2L 2 (03m/s)E 2X0|1, 3| SES &[4} S{Of SFL|CE

I

Eile panels Help
fmteract | S MoveCamera  [ISelect - FocusCamera == Measure .~ 2DPoseEstimate .~ 20NavGoal @ PublishPoint @ = &

File Panels Help

@ Views. o

|("_mntera=t ‘kﬁ? Move Camera [ Select <& FocusCamera == Measure ~ IDPoseEstimate .~ 2DNavGoal  § Publish Point P = @
- e Type: XYOrbit (rviz)  ~ || Zero

'+ @ Global Options
5 » v Global status: Ok
D pisplays e N

» & Global Options » > TE

» v Global status: Ok

~ Current View  XYOrbit (rviz)
Near Clip ... 0.01
Invert Z Axis

» @ Grid v Larget Fra... ;;ixed Frame>
b - TF v
» i, RobotModel v op...
Yaw o7953%
» © Submaps v o o7
» ¥ pointCloud2 & » Focal Point 65973 27402:0
» %® Trajectories
» ¥ Landmark Poses v
» % Constraints
» @ Mark v

Frame Rate
RViz will try to render this many frames per
second.

| Add |
© Time
ROS Time: [1624231185.19 | ROS Elapsed: |73.74 | wall Time: [1624231185.20 | wall Elapsed: 73.70
[ Add 4 Save Remove Rename
| Reset | TS I
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Mapping (2/2)

cartographer_mapping.launch

- A E2dol 22E 20= M HOIZ S

—

e

Ol Al rosrun rqt_service_caller rqt_service_callerE &

tetra@tetra: ~
- | tetra@tetra: ~ 80x24

tetra@tetra:

@t £0] ‘ | €2 H {H| A5 MEish 20| MY 2
- Otz &1} 20| Service Caller rqt&0 '/savemap_cmd’ A{H MEiSH 20| MY 268
O| |EQ olgds |:|-| 2 =0 | -|II- iT |A |. N oH EI | |-
X=2| O|F2 YEHD ZF callHES FEH X2 KT Z2MAT1 7 L|C
rqt_service_caller__ServiceCaller - rqt 0 :
- < catkin.ws src tetraDS_2dnav maps !
[>service caller D@ - O
© Recent
& | service | /savemap_cmd - < call
| @ Home
Request
| - - %} [ Desktop LAB1.pgm LABlyaml office.pgm office.yaml
| Topic Type Expression
~ [savemap_cmd tetraDS service/setsavemapRequest O Documents
| __,ﬂ name _string office | 4 Wosmionds
| dd  Music
B  Pictures
m  Videos
Response | =
{ Trash
Field Type Value |
- [ tetraD5_service/setsavernapResponse | +  Other Locations
command_Result bool True

NgE XNes 2o 28 €2
B2 M E LI
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Navigation (1/4)

move_base tetra.launch

- TETRA-DS52| 7|2 ROS NodeE HAMSH= tetra_configuration.launchZt M E|0 U= AFEHO|A]

M EHO|lY &2 €1 roslaunch tetra_2dnav move _base_tetra.launchE 2 = EnterS Q2 IH, Of2f
g 20| RVIZEO MEE K= S2{2tA ot HO| #AISH 2 5E 2tHO|= TETRA-DS50] Cior 2 &
F RVIZO| #oi7tse O0|H EES0| 2tHY BEA|ELCE (E2212= 7|2 map name office& L|Ct.)

File Panels Help

"ﬂ’ Move Camera |[":1|ntelact [3 select
3 pisplays 4 Tool Properties [x]
» & Global Options » Interact
» v Global status: Ok zOP E timate = —_
/initialpose >’< o | A'— o I‘
x :d deviation 0.5 . T — o
Y std devi n 0.5

Theta tdd 0.261799
¥ 2D Nav Goal

[ZEC e | o TETRA-DS5= Charging

Topic Jclicked_point
e StationO| Docking=|0f A= A
Eff Of OF 2tL|C}.

mves i e move_base_tetra2| launch file

Type: XYOrbit(rviz) ~ || zero |

b~ Current View XYoOrbit (rviz) o o o+ -
Near Clip ... 0.01

2= oM =

Target Fr... <Fixed Frame> o —

istance 243221

» %% PointCloud2

ocal sha... 0.05
|

.,0 tetra_conﬁgration.launch7f)é'ﬁoH
E[0f RUAO{OF 5,

cartographer_mapping.launch=

SEE0 JAO{OF gLCt.

58

save || Remove | Rename |
62 fips|

| Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options.
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Navigation (2/4)

move_base tetra.launch

- A E B EXE MO =AX
NAV Goal' O|2t= HES E&lo

£ Move Camera | (™jinteract [ JSelect .~ 2D Pose Estimate \ @ Publish Point

g?g/olEol- OIA|_| |:|- Lle Panels Help =

» @ ‘Global Optlons
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Navigation (3/4)

move_base tetra.launch

- 22X

Ng S8,

tetra@tetra: ~
tetra@tetra: ~ 80x24

tetra@tetra:~$ rosrun rqt_servic

rqt_service_caller__ServiceCaller - rqt B

[>Service Caller

Request

Topic
+ /[setlocation_cmd
Location

Response

Field

v/
goal_positionX
goal_positiony
goal_quarterX
goal_quartery
goal_quarterz
goal_quarterw

& | service | /setlocation_cmd

Type Expression

tetraDS _service/setlocationRequest
string

Type
tetraDS_service/setlocationResponse
float64

float64

float64

float64

float64

float64

command_Result bool

Value

2.308185556893681
-0.4768390594379656
0.0

0.0
-7.5189914851138e-05
0.9999959971732384
True

D@ -0
- < call

(&

- Navigation (2/4) H|O|X[0] Q= HRCcE 28
=2 Hote FHX[=E O|SA[Zl 20 rqt_service
callerE At = '/setlocation_cmd'E AHIAE
MERSHL|CE.

o 8|S AH|AO|M Location nameS Xf4st1,

‘Call HES =AM FHXE MERLL

« ZHX| M2 AMCL Pose?| Position Data(X, Y,
Z)2} Quaternion Data(gx, qy, gz, qw)= text fileZ
X &etL o

o Sff S Tt o] XE XK= '/home/tetra/DATA O|

M, 0t 0|22 Location name(string) 2 2 A%
=

rl
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Navigation (4/4)

move_base tetra.launch

At

- KR

i
12
Rl
o
Of

C

T

O — o dJd.
tetra@tetra: ~
o . E -t —e
, | tema@letra-g0s « M HOlE &2 S0, rqt_service callerE A&t
tetra@tetra:~$ rosrun rqt_service_caller rqt_service_caller
T T . < '/goto_cmd' S AH|AS MeEjstL|ch
[>Service Caller D@ - O
& | service | /goto_cmd || Jdaall o N
- .
Request « S| & AH|A0|M Location name= &8s,
Topic Type Expression
~ [goto_cmd tetraDS_service/gotolocationRequest
Location string HOME |_ o o
‘Call = = FHX[Of st /X 2t2
Response
Field Type Value . NS
>/ tetraDS_service/gotolocationResponse Goal POIntE X| C-)I OI:iI- Ll El-
goal_positionX  Float64 0.44999998807907104
goal_positionY  float64 0.0
goal_quarterx  Ffloat64 0.0 | e , _
o]
ol nery  fon 0 |+ &4 /home/tetra/DATA O KZE SXx| 1+
goal_quarterw  Float64 1.0
command_Result bool True ‘
O] RUAOOF LT}

- goto_cmd ServiceE @ E=E [ RobotO| Docking &Ef2] 4% ML= 575mmBE FTIZ St= Depart

B

0%t
o

T 20| SHX|Z 0|55HA &L,

- 'HOME'S SHX| 2 X gt ¢ STULH 0 /X[7HX| 0|5 20| X522 DockingS2f LoopE 2 =8
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TETRA Topic2} Service2| 74

TETRA-DS5dp A& =l Topiclt Service2| +4.

TETRA-DS5 Manual(68 Page)0| & ¥ =l Topiclt Service2| T+430]| CHSH Table2 &SN K.

* Chapter8. ROS-

H

- 8-1. TETRA-DS5 ROS Service. -8-2. TETRA-DSS ROS TOPIC-

. . L Gl
- . o Topic name.. publish message .. Description .
Service Name . Input.. Output.. Description . .
bool com - nav_msgs/Odometry .
it R L E£ 7|F8 position B 22t orienta-
mand_ResultL odom.. o ] -
float R http://docs.ros.org/en/noetic/api/nay_ | tion B2 229 22 BE |
r_Ds 132 poseAMClxy E=Z0) ST YN HEG0/H msgs/htrl/msg/Cdometry.htrml..
_rloc_sz poseAMCLY | s — ’
getlocation cmd. float32 poseAMCLax | 2E0 2o xy SHE(m De)et : o wgwwthc o il 2o an i 220
. Tob == £(m f /| i i == =
f105532 poseAMC Low | i : All | ry_msgs/PoseWithCovarianceStamped 4 seuns map
i PORENIN] & (4 7H)7F =4, L HI=EX
float32 poseAMCLz 4 e amcl_pose. _ N _
loataz http://docs.ros.org/en/api/geometry m | A =4 752 25 position 224
Tloat . . . .
o sgs/hitml/msg/PoseWithCovarianceSta | orientation B2,
poseAMCLgw ..
mped.htrnl..
boal com; P o
mand_Result L sensor msgs/loy . TO|AE QIEE0) e AT}
otz Joy.. axes[0.0, 0.0, 0.0, 0.0, 0.0, 0.0+ HEHE (O =025 US| US
at
goal EDSitiDnXl buttons[0,0, 0,0, 0,0, 0,0, 0, 0, 0, 01 T Update) .
floatzz =20 HEYX 0/S TT ., data 711 0] £, 229] Odometry 7 |©
goal_positionys | smoz mEe ZR02Ef A B FHE02R
float32 . . HZE)
goto cmd. string Location.. R BN EEHE L PoseRest data. _'”’
goal guarterxX. ) o EF|EE2TE AT A A H0)H
i *C|HOE = S E MO HEH XN R
float32 o CIRABE AN AEESE &
XY It= FELHL IR =4, -
qgoal_guartery . e i EEO| &L LT UEEE ¥
" ingarx L
float32 cmd_vel . amz HE )
qoal_guarterZ. AT (Navigation 5% A| Update 8.
float32 FE_THEE SEZ MILE T +
goal_guarter'y., accel vel., data. FeEEM THASH ABE S
= A LLE,
float32 goal positionx 4 EXLo ZH  E On/Off B2 [+
float32 goal positiony | EE0 EEAN 01 BB.4 Servo ON. data. (Data 71 O|E On, 2 OE Off, 0 0|
: & float32 goal_guarterX 4| bool com- *UEOE XY IEY OrA|2h 2HEf 841,
oto_cmd2., y s e - =
goto. float32 goal_guartery . mand_Result., HELU @ HOHE HE L ESHEHE BEL -
floata? goal quarterZ 1 +EBHOSL SEEITH A tetra battery. hata.‘ 0~100 TtA| 2 HiE 2| 22 %7t Up-
float32 goal_guarter\ | date &
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