T HE%

service
. BPH/IRSE (C/S) R - ESBEENS - RSB|IHE—, BRHRITURKE— . SIVXHETE B SRANR & SR

There can be many service clients using the same service. But
there can only be one service server for a service.

Request Message Service Service

Request

Response

EFin/BRSS88 (C/S) 1RE —XZ

server

~AFERE:

rver (M ):
init__ (self, name):
().__init__(name)
self.srv = self.create_service(Ad I - d two_ints', self.adder_callback)

adder_callback(self, request, response)
response.sum = request.a + request.b
self.get logger().info('I ng req

I response

% (request.a, request.b

main(args= Dk
py.init(args=args)

node = adderServer (
py.spin(node)

node.destroy node()
py.shutdown()

serverfliE@ A Msubscriber ik, RAEEEBHABHZEER, FRUASE I EHEREFIAS
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« HETRAXAREO

client

ﬁ%&%:

name) :
Supe .__init_ (name)
self.client = self.create_client(AddTwoInts, ‘add_two
while self.client.wait_for_service(timeout_sec
self.get 1ogger().info( service no i
self.request = A oInts.Re

send_request(self):

self.request.a = int(sys.argv[1])

self.request.b = int(sys.argv[2])

self.future = self.client.call_async(self.request)

maln(args— ):
y.init(args= algs)

node = adderClient("servi

node.send request()

hile rclpy.ok():
py.spin_once(node)

f node.future.done():

node éet logger() 1nf0(

Service call failed

Vrnode.get logger().info(

%

, response.sum))

node.destroy_node()
clpy.shutdown()
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« fmiERORK

« BB RHAIEL

- BIEEPIRITR

o BIBHAXIBEKRYE,
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« HETRFAXEZRO

5. Aa{THAURE—MIRSIBER (EEHMclientiz 7R MB1ER)

[1653462798.966752501] [service object server]: Receiving vide 1 $ ros2 run learning service service object client
[1653462799.019925322] [service object server]: Receiving videiinpo) [1653462080.765922218] [service object client]: Result of object positio
[1653462799.075131934] [service object server]: Receiving v1d(: = -

[1653462799.128936932] [service object server]: Receiving vide X: 340 y: 345

[1653462799.184234664] [service object server]: Receiving vide 1 $ ros2 run learning service service object client

[1653462799.239478879] [service object server]: Receiving vide¢[1nro] [1653462093.078500969] [service object client]: service not available, wd
[1653462799.294685608] [service object server]: Receiving Vld‘iting again. .. - -

[1653462799.348375295] [service object server]: Receiving vide[1npo) [1653462094.125635472] [service object client]: Result of object positio
[1653462801.893208650] [service object server]: Receiving vide. - -

[1653462801.949007712] [service object_server]: Receiving vide y. 456 y: 178

[1653462802.002792370] [service object server]: Receiving vide : $ ros2 run learning service service object client

{igggjgg:gg.?ggégggr1; . — . object client]: service not available, wg

[1653462802.1627991 /s, cam/list_parameters object_client]: service not available, wg
[1653462802.2171554 /;sh™cam/set_parameters

[1653462892'2720503/usbicam/setiparametersiatomically object_client]: Result of object positio
[1653462802.3258763 :-$ ros2 service type /get target position

[1653462802'3800132learningiinterface/srv/GetObjectPosition

~$

53

~$

:-$ ros2 service call /get target position
learning_interface/srv/GetObjectPosition
-r
--rate

:$ ros2 service call /get_target position learning_interface/srv/Get0
bjectPosition
get:\ false\ -r --rate

:-$ ros2 service call /get target position learning_interface/srv/Get0
bjectPosition "get: True"
requester: making request: learning_interface.srv.GetObjectPosition Request(get=
True) !

response:
learning interface.srv.GetObjectPosition Response[g&rLs 17)]

:$I

—. ohiE
BB

ahiE: =EITANRIEEE

- BPIR/MRSE (C/S) 1BE - RSSEIRME—, B LRME— . R EEHH + .actionXFE XB{E O BIESH
N

(RiFITHIem < Zclient, ZITAIH2E5 A Eserver)



A
Goal A ~d3 o o ﬁ
Service ~dadlels

Request —— Action Sever

Response ~ Goal Service Server
Feedback Publisher

Result Service Server

Feedback —
7 = Topic -

Action Client :@ .
Goal Service Client O
Robot
Feedback Subscriber Result
Service
Result Service Client - Request
N

NODE . — Response

EFim/BRSEE (C/S) 1RE

MEERIEE, action@— 1" NMABNRE, KE{HAREAtopicHlserviceSLIBEM,
2. FERFEI

s $RactionZHserviceMtopicSLIRY, BERIZTEAIH R HserviceMtopicEZm, MreactiontlH
—EFEFIREEO,

N E N

server:



init (self, name):
super(). init (name)
self. action server = ActionS
self,

ircle’ ’
self.execute callback)

execute_callback(self, goal handle):
self.get_logger().info('Moving circle...
feedback msg = MoveCircle.Feedback()

for i in range(®, 360, 3 ):
feedback msg.state = 1
self.get_logger(). 1nfo( Publishing fe ack: % feedback msg.state)
goal handle.publish feedback(feedback msg)
ime.sleep(0.5)

goal handle.succeed()

result = MoveCircle.Result()
result.finish =

return result




client:

send goal(self, enable):
goal msg = MoveCircle.Goal()
goal msg.enable = enable

self. action client.wait for server()

self. send goal future = self. action client.send goal async(
goal msg,
feedback callback=self.feedback callback)

self. send goal future.add done callback(self.goal response callback)

goal response callback(self, future):

goal handle = future.result()

if goal handle.accepted:
self.get logger().info('Goal rejected :(")
return

self.get logger().info('Goal accepted :)"')

self. get result future = goal handle.get result async()
self. get result future.add done callback(self.get result callback)

get result callback(self, future):
result = future.result().result
self.get logger().info('Result: {%d}' % result.finish)

feedback callback(self, feedback msg):
feedback = feedback msg.feedback
self.get logger().info('Received feedback: {%d}' % feedback.state)

(clientX B 2B LI Z M callback(ElE R ER)



FAQ:

TEROS2H, FHIiEactionZHrequest service, feedback topic, result
service2ApE Y, HAIBREresultR (4 {&clientiEKAY?

& 7£ ROS 2 89 Action BEHEIH, Client 53R Result BYBTHI2IEHPEHE: 7E Action Goal 3 Server
B (Accept) 25, Client ZILBIRIE—1FHHY Result iFK,

AT IIREMERR, BATAILUE Action BIHITHO R=THER:

1. BR{ZEMER (Goal Handling)

e Client £1% sendGoal iFK.
e Server WE|GREREZ H 2B,

o R R Server #ERTHAT (Status T accepTep ), ROS 2 BY Action Client EIEBS
B BBl AR — 1 cetrResult BY Service iEK.

2. 175 RGP ER (Execution & Feedback)

o kBT, Server FIBITESS, FHi@id Feedback Topic FFELEIEFHE,
o S5tER, E—FEUEB cetresult IERIELT R (Pending) "IRE&. Server HAZILZIMNILL
X Service 1R, MEBT'EEFE", HIESLER.



3. £ R:R [P ER (Result Delivery)

o H Server SERES (ATh. KMEAKELE) BY, ©ERIET Result HHE.
o LY, Server 7SI ZEIART—EHIEEMN cetrResult IFRMML Response,
s Client Y% Response f5, fl&¥I[AY Result [E1IEE 2K,

AHLEX2IGIT?  (BRRREIREK)
{RATEEE B _E DB RIZ 2 ES5T T, Client BERLR", {8 ROS 2 XA T “REITALR BER:
1. RFIEPAE: Client FEEBHZE®IH (Polling) 55885, @I EFBTLALIZE Result 15

K, Client REZEH SIS HEIAPFERT Service Response [BI3RENA],
2. IKE—HE: XFIGIHRR T Client BEBE BRI ESERNGE, ERERS.

et

L[ = |

Client iE3K Result BUBTEls: HE Goal # Server T, Client i21LZ% H Result iE3K,
Server IR[E] Result MBYE]=: RBEHESBHIESE (SUCCEEDED / ABORTED / CANCELED) BY,
Server A &4{X MK & B,

FRLA, EARBEE, RBEBEERIX Goal WENFMKRILE—T result_callback , XMENER I
BRI Service IR BIMRIERIE—ZMEL AL ET .

O P S~



XEFEFNIE, BFREcientREA—EFserversehl, AJLLFHIR
=, RAR—EfEE T feedback

B 28, RIVIERTLER! XIER ROS 2 Action IRIHHIZOMES: £WI. FEENSHEE.

BT Client 741X Goal H15F! Server &5 "MIAG, FAIBEIAZHT Result IFK, XMEREEE
8% (Asynchronous) Y.

LLTFR Client XM 2R EE — 0 Z A BVERRIL:

1. Client A LAB BB IT A 3#EAED
% send goal async() KH/F, Client WELR (SURHIEF) FRWEE MAIML:

o QIEFRFBYHING
o ETHMEGIFE.
o EREMM Service AR EMA Topico

2. Feedback Z"#izhiEW 8y (G@iF Callback)

RARFEEEEN" RIG, 83 Server £ —%% Feedback, Client FI&4FHEY feedback_callback FA=#ifd
K, Xt — T RINEEES, R A TFIMIREEERNIET.

3. Result B "#&EEEN"8Y (& Future/Callback)
Client &ZHBY Result IEKFLIFZEL Server B 7N EIHE":

e £ C++ H, XEERMA—1 shared_future o {REJLAMERTHSE future.get_status() BEAHE
£, AETHRAEES, FEHARHHNIT.

TPython B, XEEE— Task [ Future WH,

=. &%

EZK*EE/L;\



/ Node A \ / Node B \

HiF/IRESE

E2mEED Ei/IRESH (waxe | [ AEsy |
(x| | @m | ECINETTS
28 RARZFTZRFH

- ERHAETH - HBSEHMN o« AISCIEAS IR

:-$ ros2 param
usage: ros2 param [-h] Call “ros2 param <command> -h" for more detailed usage.

Various param related sub-commands

options:
-h, --help show this help message and exit

Commands:
delete Delete parameter
describe Show descriptive information about declared parameters
dump Show all of the parameters of a node in a YAML file format
get Get parameter
list Output a list of available parameters
load Load parameter file for a node
set Set parameter

Call "ros2 param <command> -h" for more detailed usage.

describe: JFMIHEE — 1S

dump: Eb%0 ros2 param dump turtlesim >> filename.yaml BYIEETE HEIREZER—"yaml
FEEXH (R0 >> filename.yamIBiEMEIBZIEEENFAESEITENHR) , Z/EHHA ros2
param load turtlesim filename.yaml FLEJLA—RSNIEZXHFFIKENFIESE,



get: BE|—"paramiy{&
set: set—*paramiy{&

TurtleSim

4 EE/EREH ™

1 /turtlesim:

2 ros__parameters:

| e $ ros2 param describe turtlesim background_b
5 background_r: .

6  qos_overrides: $ ros2 param get turtlesim background_b

7 /parameter_events:

£ g $ ros2 param set turtlesim background_b 10

10 durability: . .

11 history: $ ros2 param dump turtlesim >> turtlesim.yaml
12 reliability:

B meesta_time: \ $ ros2 param load turtlesim turtlesim.yaml /

TER

terNode(Node) :
t_ (self, name):
iper().__init_ (name)
self.timer = self.create timer(2, self.timer callback)
self.declare _parameter('robot name', bot")

timer callback(self):
robot name param = self.get parameter('robot name').get parameter value().string value

self.get logger().info('Hello % robot name param)

new _name param = rclpy.parameter.Parameter('robot name',

Lpy.P . TYp
all_new_parameters = [new_name_param]
self.set_parameters(all_new_parameters)

STR

main(args=N JE

rclpy. t(args=args

node = ParameterNode("param decl
rclpy.spin(node)

node.destroy node()
rclpy.shutdown()




FAQ: - »
1. ROS2HSHILIMMWRIERHA? — I RNESNEFMET R RE?



1. B¥ECMNEE: 2% Service
ROS 2 HUEHHAREZ—IRIIABEETIMY, ENEREHESEZET Service (IRS) =AY,

HBIRA— TN RENXBEHEY, ROS 2 BE=BHAZT R RIE—RTIFEHAEY Services, {RA] LB &
% ros2 service list YZEF|, /TR TEHEHEZHEMXENRS:

e /<node_name>/get_parameters
® /<node_name>/set_parameters
® /<node_name>/list_parameters

® /<node_name>/describe_parameters
T{ERIE:

1. 7l SUERGFESTTHEREN—MSHFH R (BEE— Map £419).

2. &if): HBTEEEFSHEY (HIE ros2 param get ), KR ERBEATIZTIRAY get_parameters
AR5,

3.8 BIREASEES (20 ros2 param set ), BREZTARAIXT —1 set_parameters HIAR
FiEK, TRWEIEEHASFH,

2. BRE FAR T R R HIIg?
ERE2: AN EENZFNE, EFR2RAT N, MR EFHETE N,
EEER N XRABERS:

A RYE: SHETHENR
ZHERE TR, AMEE— T 2B NG FRAIE SR

o T ABUBSE my_param 1T B BUSEL my_param B2 RINFEITE=,
o MNRIREIARIZE, R NERIEEEHITT RIS,

o XL NTAIRESGSENINE ros2 param get <node_name> <param_name>

B. SHIEAR: (T SEPATIE

BREHETENT S, BRAERET Service LMY, MTE ROS 2 WEEH, Service BRMIAER AT
1

s DABAILGARTE ANSE: RETAEBIMETE AMNZE, EFBILAIE— Service
Client AR = A BIEEERSS.

o SMEBTARILIAIR: bl rvizz T rqt AILIFIHASHRIE T RBSHFEREN], BAE]
P E T ARSI B ER S5



HE ROS 2 £24 (Parameters)

KB ET Service (I5KR-MMER)

JABXER RBTFEIT = (Node-specific)

G & SRR (REMET =S, EEHESRE)

SR iE ZHREWERENE (HSEEAIANT, TREEILZIAMHMERF)

2.setBIN PR LG ENT?

setfIIRZFHREMND? ERIRFIAT Ri8setfiset?

@ 7FROS 2 WBIANEIT, BT EEGMIEESISERAIBES RN AP /ANRIEE". HHEH,
QBN EER— ROS 2 MLEH (E—1 ros_boMaIn 10 ), TIEE A EEREMT S &%

set_parameters HJIER,

B2, XHTEKRE EHEEEENAD . PRRERENIESLN.

PRAT LGB LA T =70 75 SURIEHI S R S CA R
1. BEIEIRTT (Parameter Descriptor) FEY read_only (&3RFERIPRE)
EEXZSHEY, R EEEIREARIR,

o MR: —BIREN read only=true , TILRT RABERINELE, MEEEBITIHERX D
SHBYE,
o RXEETH (C++):

® C++ =

auto descriptor = rcl_interfaces::msg::ParameterDescriptor();
descriptor.read_only = true;

this->declare_parameter("my_readonly_param", 18, descriptor);

WMRIREIAE ros2 param set EHE, SEHERE.



2. BEEEIAEEL (On Set Parameters Callback) — “iZ 485 A HE”

XEREBANINE TRULUEM—TEIEEE, S2EBA (CieRECHRERINITR) =lENs
AT, XPMERHE=TIETT.
o FIF: DPHARIHKSUEIHMEANBEE, EHIUREI—1 setParametersResult o
o {REILLRTE:
o KIGEE: "MNRMAVEERET 100, HFIEL (return successful=false) s
o PRENESE: REEnLIRIEWSIKEIELS, bl RV BAEEZD, BIEBNRER
b
o TfiiZ3E:

® C++ = D

// HiRI%iB4E

if (new_value < 9) {
result.successful = false;
result.reason = "£{HfEENTEL ;

} else {
result.successful = true;

}

3. SHI A5 A"

o BEER NRFEESURTERDSERTT, BERRMENANE, JMEMEN R AR
TRANSHE, BUNRMFHNEFZEERT on_configure FTEEN—RZE, IBAIMBEY set B
PARINT , BRFRENEFEITTERLRMREME (XA TSR -

4. RERE: ROS 2 Security (SROS2)

MNBREREM—TNERXBNBEATR, BOEREEEEDSBHRXESE (LLEEER), RelFF
B SROS2,

o [FI2: ETF DDS LK,
o INEE: {REILLASIN T SECE PRERS (Policy).
o BREI: fROILUE TS B BAFEBTS AR get_parameters BRSS, MADIFIERE

set_parameters R,

« XRHBEREZRBRINR, THEREEIEREM DDS BiZEF.



o gk

eAzn
1. BIMAE: HEEEER set ER (24T,
2. R EMHE:
o BRI read_only (FE),
o BEZ/H on_set_parameters_callback (KEGBREERNER
3. RRLRPBAHIE: R SROS2 HITHRFERZMNRNE (REXLBHRER).

H O

FRLA, 88 ROS 2 FIMALT, BMTEEMANARE R XAAN", TEEEBIERMBRLLEEIR
GRESSS E TP

B P PG~

class ImageSubscriber (Node) :
def _ (sel€, name):
super () ._init_(name) ¢ ®o
self.sub = self.create_subscription(Image, s &l
self.listener_callback, 10)

self.cv_bridge = CvBridge()

.0 + B3
. 0)

lare_parameter (

self.declare_parameter (
det (self, image):

upper_red[0) = self.get_parameter ( ) .get_parameter_value () .integer_value

lower_red[0] = self.get_parameter( ) .get_parameter_value () .integer_value

self.gec_logger() .info( s % (upper_red(0], lower_red(¢]))

lox (image, cv2.COLOR_BGR2HSV)

nge (hsv_img, lower_red, upper_red
.findContours (mask_red, cv2.RETR_LIST, cv2.CHAIN_APPROX_NONE)

hev_img = cv2
mask_red =
contours, hisrazchy =

(x, y, w, h) = cv2.boundingRect (cnt)
cv2.drawcontours (image, [cnt], -1, (0, 2
cv2.circle (image, (int(x+w/2), int(y+h/2

cv2. imshow( , inage)
cv2.waitKey (50)

def (self, data):
self.get_logger() .info(
image = self.cv_bridge.imgmsg_to_cv2(data,
self.cbject_detect (image)

det (axgs=None) :
relpy.init (args=args)
node = Imagesubscriber ( )
xelpy.spin(node)
node.destroy_node ()
rclpy. shutdown ()

param_object_detect.py

S ros2 run usb_cam usb_cam_node_exe

S¥MIFA  $ros2 run learning_parameter param_object_detect
$ ros2 param set param_object_detect red_h_upper 180

RIETROPRESHN—MNA: BERERENSHY, WEHESLHAREENR, MARR—R
RIF— IR XA



