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1.1 ZEHENFESS5RHFER

1.1.1 ZFIRERS

ZFFEHE8 A SDK FIEYSZ#5F Windows 5 Linux ##1FR %R, EEERESNE 2 &,

1.1.2 3ZHFEIINE AR IFhRDS

SRR A SDK HRAE SEECRIN B8 A BRI AR ASRI X R X R 0T -

| 1-1. SDK IRASHBE ARFRRAE IR K F

SDK hr#s M2 A\ hins
v1.1.0 > 2.10.x
v1.2.0 >213.48 >2.14.2
V1.3.0 >2.15.0
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& %] README X477 fEFR RN 288 NERHFRR S
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https://github.com/Elite-Robots/Elite_Robots_CS_SDK

p ELITE ROBOTS

THBEMSEA
1.1 XFNTEESRHER

Q Elite-Robots / Elite_Robots_CS_SDK

Code ssues 1 [’ Pullrequests ) Discussions (2) Actions [[] Projects [ Wiki

OEIite,Robots,CSjDK Publie @ Watch 1 ~

© main -~ P 1Branch © Q Add file ~ <> Code ~

Switch branches/tags
oy {5 232 Commits

[ ]

I test

[ .clang-format
(]

[ CMakeLists.txt

[ Changelog.cn.md

1-1: GitHub R&%EF

R

YnFEiEiRIR github Wik, BIRETTE gitee SRGCE BB tago

I ELITE ROBOTS/Elite_ Robots CS SDK

& Issues 0 T3 Pull Requests 0 EB Wiki b St 0 Foke MBS ~

i ELITE ROBOTS/Elite_Robots CS_SDK

€ Issues 1 Pull Requests EB Wiki

RES f&ik

main PE1 s 2 \ © v1.2.0
D v1.2.

° Yan Fix tests compile error and fix potential ...

: © v1.1.0
3] cmake

(3 debian

(3 doc

1-2: Gitee IR CEIREIEE
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https://gitee.com/elite-robots/Elite_Robots_CS_SDK.git

e ELITE ROBOTS
THENSEA
1.1 FNFEERHER

1.1.3 ZIFH C++ iR

L HEFHN 28 A SDK BRIEZIE C++14 1R,

R C++14 ¥REERY, SDK fki#fi boost & (headonly =) ; MfEA C++17 KL EinE
wu%% boost rﬁo
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2.1 Linux RERERS

2.1.1 Ubuntu &3 SDK
FHFARRM Ubuntu £1ThR, HEXRBUTEZEAS:

£ 2-1. Ubuntu ZITHRZES NHE

Ubuntu & 1ThRrZs WELZES
20.04. 22.04. 24.04 /A apt &2
16.04. 18.04 FRMRIREETE

1. M apt R

L FEFH12S A SDK BERHE ppa &, 2#F x86_64 LUK arm64 5215, IR ZY Ubuntu
&1ThR79 20.04 & 24.04 kA, AIERUTESHIZRE:

sudo add-apt-repository ppa:elite-robots/cs-robot-series-sdk @

sudo apt update

ua b WN -

sudo apt install elite-cs-series-sdk

NFEH, HEERALUTES:

—

sudo dpkg --remove elite-cs-series-sdk @

WEFK SDK, FBiVSCENE, FBH{T sudo apt install elite-cs-series-sdk 75 < EH

b m
T,

5 hRZs: Ver2.15.0



sudo add-apt-repository ppa:elite-robots/cs-robot-series-sdk

sudo apt update

sudo apt install elite-cs-series-sdk


sudo dpkg --remove elite-cs-series-sdk


ELITE ROBOTS
) . ZHENEA
2.1 Linux &R E

e

BT apt Z3kHY SDK £ C++17 4miFtTE,

2. EAPmFERE

WNREH Ubuntu &£1ThRA Ubuntu 16.04 5% 18.04 ks, =it FiZmiR 6l FEFEE T
X86_64 MIFI4RIFhRA, THEHSTREFERUTIESHITHIE:

<=

1 |tar -zxvf <package.name.tar.gz>

ERUTESREENZRGRER BNZEFHIT, TEBIRNEERRIKRRREZ)

<5

cd <package.name.directory/>
sudo cp -r cmake/elite-cs-series-sdk /usr/local/lib/cmake/
sudo cp -r include/Elite /usr/local/include/

sudo cp lib/libelite-cs-series-sdk.* /usr/local/lib/

o OYUT A WN =

O

sudo mkdir /usr/local/share/Elite/

— —
—_ O

sudo cp resource/external_control.script /usr/local/share/Elite/

—_
w N

sudo ldconfig

fER LU e RBMHE:

1 |sudo apt install libboost-dev libssh-dev

hRZs: Ver2.15.0 6


https://github.com/Elite-Robots/Elite_Robots_CS_SDK/releases

tar -zxvf <package.name.tar.gz>


cd <package.name.directory/>

sudo cp -r cmake/elite-cs-series-sdk /usr/local/lib/cmake/

sudo cp -r include/Elite /usr/local/include/

sudo cp lib/libelite-cs-series-sdk.* /usr/local/lib/

sudo mkdir /usr/local/share/Elite/

sudo cp resource/external_control.script /usr/local/share/Elite/

sudo ldconfig


sudo apt install libboost-dev libssh-dev


ELITE ROBOTS
TREMSEA

e

FRATRZFELERN SDK By C++ RiIFFREN C++14,

2.1 Linux REREE

A B8 EIRY iR -

HITIENESRY, SR I/usr/local/ERT Not a directory EUHIREE, HiZtl
BE— IR EREPE, 5I30: HIL cp: cannot create regular file '/usr/local/lib/c-
make/’: Not a directory iR5ET, 1T sudo mkdir /usr/local/lib/cmake/tiEE R

2.1.2 HES Linux Z{ThR

XFHEAM Linux %1Thi, BRIEFARHELZESHTRFFERSE, FETRERE,

2.1.3 Linux EBY4RiFRE

2573 LA Ubuntu 735 EA Linux EAYZRIZRREIR(E, H Linux ZITRRINFEIRII B R =AM
WETAREANLEFEER

HITU TSR ERETA:

1 |sudo apt update @

3 sudo apt install build-essential cmake git

HITLUTE <L R

1 |sudo apt install libboost-dev libssh-dev @

HITU TS THAE (BiNZEFHRT) !

git clone https://github.com/Elite-Robots/Elite_Robots_CS_SDK.git @

cd Elite_Robots_CS_SDK/

ua b WN =

git checkout vX.Y.Z # BiRAHEEZHRRAG v1.2.0

7 hRZs: Ver2.15.0



sudo apt update

sudo apt install build-essential cmake git


sudo apt install libboost-dev libssh-dev


git clone https://github.com/Elite-Robots/Elite_Robots_CS_SDK.git

cd Elite_Robots_CS_SDK/

git checkout vX.Y.Z # 替换为您需要的版本例如 v1.2.0


ELITE ROBOTS
. . > ZHENSEA
2.1 Linux RERAEE

e

gNFEEiRIR github WL, BIEFARLITHESM gitee SRIGCE TH AR

1 |git clone https://gitee.com/elite-robots/Elite_Robots_CS_SDK.git fé:]

HITUTHELSREEARE (BIGZFHIT, RITIEPTREENARIN)

mkdir build && cd build @
cmake -DELITE_COMPILE_EXAMPLES=TRUE ..
make -j4

sudo make install

O 0o NO UL A WN =

sudo ldconfig

AJEiEFAYiR) R .
1. 117 cmake -DELITE_COMPILE_EXAMPLES=TRUE .. H I} LA FEUIREE :

1 |CMake Error at CMakelLists.txt:1 (cmake_minimum_required):
2 CMake 3.16 or higher is required. You are running version 3.xx

LR cmake RASETFERRAESE, AIZE ARG E:

» 11T cmake -version & H#i cmake ARZs;

o B2 SDK1RBR T CMakelists.txt X IREEHY cmake_minimum_required(VERSION
3.16) i5A, EhRASSERNER cmake A S

o B/X#1T cmake -DELITE_COMPILE_EXAMPLES=TRUE ..
WMRBMEMEEIR, 5 CMakelists.txt XHER, HHAL cmake lRAEZE 3.16 HE
Alo

2. 1117 make -j4 BITLATIRES

hR7s: Ver2.15.0 8



git clone https://gitee.com/elite-robots/Elite_Robots_CS_SDK.git


mkdir build && cd build

cmake -DELITE_COMPILE_EXAMPLES=TRUE ..

make -j4

sudo make install

sudo ldconfig


CMake Error at CMakeLists.txt:1 (cmake_minimum_required):
    CMake 3.16 or higher is required.  You are running version 3.xx


3

ELITE ROBOTS
TREMSEA

2.1 Linux REREE

ua b WN -

error: ‘variant’ in namespace ‘std’' does not name a template type

<=

bR RIFR A IFH AT C++17 S, BINARRFTE C++17 iR
BgmiEes. MRTEAR, BEAUTESHERE!

cmake -DELITE_COMPILE_EXAMPLES=TRUE -DCMAKE_CXX_STANDARD=14 ..

make -j4

sudo make install

<5

R

5 C++14 &R, SDK #&#i headonly 38 boost .

2.1.4 Linux HfEfE SDK

O Voo NOULTL A~ WN =

—

11
12
13
14
15

£l#Z dashboard_example.cpp X, FLATIEEHIEISHH:

#include
#include
#include
#include

b

std::

std::

<iostream>

<memory>

<string>
<Elite/DashboardClient.hpp>

using namespace ELITE;

int main(int argc, char* argv[]) {
if (argc < 2) {
std::cout <<
<< std::endl;
return 1;

string robot_ip = argv[1];

unique_ptr<DashboardClient> my_dashboard;

hRZs: Ver2.15.0



error: ‘variant’ in namespace ‘std’ does not name a template type


cmake -DELITE_COMPILE_EXAMPLES=TRUE -DCMAKE_CXX_STANDARD=14 ..

make -j4

sudo make install


#include <iostream>
#include <memory>
#include <string>
#include <Elite/DashboardClient.hpp>

using namespace ELITE;

int main(int argc, char* argv[]) {
    if (argc < 2) {
        std::cout << "Must provide robot IP. Example: ./dashboard_example aaa.bbb.ccc.ddd" << std::endl;
        return 1;
    }
    std::string robot_ip = argv[1];

    std::unique_ptr<DashboardClient> my_dashboard;
    my_dashboard.reset(new DashboardClient());

    if (!my_dashboard->connect(robot_ip)) {
        std::cout << "Could not connect to robot" << std::endl;
        return 1;
    } else {
        std::cout << "Connect to robot" << std::endl;
    }

    // Power on
    if (!my_dashboard->powerOn()) {
        std::cout << "Could not send Power on command" << std::endl;
        return 1;
    } else {
        std::cout << "Power on" << std::endl;
    }

    // Brake release
    if (!my_dashboard->brakeRelease()) {
        std::cout << "Could not send BrakeRelease command" << std::endl;
        return 1;
    } else {
        std::cout << "Brake release" << std::endl;
    }

    my_dashboard->disconnect();

    return 0;
}


ELITE ROBOTS

2.1 Linux REREE wHEREA
16 my_dashboard.reset(new DashboardClient());

17

18 if (!my_dashboard->connect(robot_ip)) {

19 std::cout << << std::endl;

20 return 1;

21 } else {

22 std::cout << << std::endl;

23 }

24

25 // Power on

26 if (!my_dashboard->power0On()) {

27 std::cout << << std::endl;
28 return 1;

29 } else {

30 std::cout << << std::endl;

31 }

32

33 // Brake release

34 if (!my_dashboard->brakeRelease()) {

35 std::cout << << std::endl;
36 return 1;

37 } else {

38 std::cout << << std::endl;

39 }

40

41 my_dashboard->disconnect();

42

43 return 0;

44 |}

ER U THE<HmIFLAE,

1 |g++ dashboard_example.cpp -0 dashboard_example -lelite-cs-series-sdk --
std=c++17

TG, TRRIEM. MFBIEITREENER, BFEHE 3 5,
NRIERVRIFEEZFTF C++14, FEENSLHRY C++ TRE:

1 | g++ dashboard_example.cpp -o dashboard_example -lelite-cs-series-sdk --
std=c++14

hR7s: Ver2.15.0 10



g++ dashboard_example.cpp -o dashboard_example -lelite-cs-series-sdk --std=c++17


g++ dashboard_example.cpp -o dashboard_example -lelite-cs-series-sdk --std=c++14


ELITE ROBOTS
TRBENSEA

2.2 Windows REKEE

R LA THRES

1 |//usr/local/lib/libelite-cs-series-sdk.so:
pthread_create'

2 |//usr/local/lib/libelite-cs-series-sdk.so:
pthread_condattr_setclock'

3 |//usr/local/lib/libelite-cs-series-sdk.so:
pthread_sigmask'

4 |//usr/local/lib/libelite-cs-series-sdk.so:
pthread_setaffinity_np'

5 |//usr/local/lib/libelite-cs-series-sdk.so:
pthread_join'

6 |//usr/local/lib/libelite-cs-series-sdk.so:
pthread_detach'

7 collect2: error:

1d returned 1 exit status

undefined

undefined

undefined

undefined

undefined

undefined

reference

reference

reference

reference

reference

reference

to

to °

to °

to °

to °

to °

AIEIA A I0-pthread S#4:

1 g++ dashboard_example.cpp -o dashboard_example -lelite-cs-series-sdk -

pthread --std=c++14

2.2 Windows RiERiIE

2.2.1 EARFERE

<=

miESDK TE 5 TE Windows X86_64 BF4RiEhRAS. THSTREMREFILUTXXE

(AFEE SDK Z Visual Studio TF2):

s include
« Elite: SDK B9k 14
o lib
« Debug: debug hrRABIEESZH (dIl. lib)

« Release: release MRZASHIESHE (dIl. lib)

s resource
« external_control.script : =1z

11

hR7s: Ver2.15.0



//usr/local/lib/libelite-cs-series-sdk.so: undefined reference to `pthread_create'
//usr/local/lib/libelite-cs-series-sdk.so: undefined reference to `pthread_condattr_setclock'
//usr/local/lib/libelite-cs-series-sdk.so: undefined reference to `pthread_sigmask'
//usr/local/lib/libelite-cs-series-sdk.so: undefined reference to `pthread_setaffinity_np'
//usr/local/lib/libelite-cs-series-sdk.so: undefined reference to `pthread_join'
//usr/local/lib/libelite-cs-series-sdk.so: undefined reference to `pthread_detach'
collect2: error: ld returned 1 exit status


g++ dashboard_example.cpp -o dashboard_example -lelite-cs-series-sdk -pthread --std=c++14

https://github.com/Elite-Robots/Elite_Robots_CS_SDK/releases

ELITE ROBOTS
. . ZHENEA
2.2 Windows ZE NI E

2.2.2 Windows F4iE SDK

1. REIA

1. THEZEE Microsoft Visual Studio 4RIZF A, 1BIHIAVS FTEHEE FTHHTE,
o

LREF/LNE" EH C++ NREFR"

REFMER

» Visual Studio i R1HES
» NET ZEF &

v R Co v MOSUERFF 5

~ Linux, Mac, and embedded develop...

4 C#. Visual Basic fl F# 5. .NET fll NET work
2R, HAL WPF, Windows BISTIESIS HAERF.

2R Co v BIETEAZ G WinUl BRI &
ERMETE(Z 1 MSV Make 55, MSBuild)ek B 2 WinUI 1 C# X Windows FEAIRERER. %EE
SERT Windows B3I FEEHER Cr e EITHE.

IntelliCode
id 5% Windows & BT & AR

B3 (2)

Files\Microsoft Visual Studio\2022\Community

2-1: Visual Studio ®ERE

2. miECMake TH pEE FEHFHTE CMake,
3. mifgit FEFEE FTHFFLTLE gito
2. R

1R vepkg B4 Windows F& FTHEEIEEE, 7 Windows KigRiEITIATIES TH
vcpkg:

<=

git clone https://github.com/microsoft/vcpkg.git

cd vcpkg

ua b~ WN -

.\bootstrap-vcpkg.bat

hR7s: Ver2.15.0 12


https://visualstudio.microsoft.com/
https://cmake.org/download/
https://git-scm.com/downloads

git clone https://github.com/microsoft/vcpkg.git

cd vcpkg

.\bootstrap-vcpkg.bat


ELITE ROBOTS

THENSEA ) ;
2.2 Windows RENEE

B~ W

N o o

(o)

11

12
13
14
15

ua b WN =

—

ERGEELTAZR, WA vepkg BREIN:

Downloading https://github.com/microsoft/vcpkg-tool/releases/download
/2025-07-21/vcpkg.exe -> C:\Users\cc\vcpkg\vcpkg.exe (using IE proxy
127.0.0.1:7890)... done.
Validating signature... done.

vcpkg package management program version 2025-07-21-
d4b65a2b83ae6c3526acd1c6f3b51aff2a884533

See LICENSE.txt for license information.

Telemetry

vcpkg collects usage data in order to help us improve your experience.

The data collected by Microsoft is anonymous.

You can opt-out of telemetry by re-running the bootstrap-vcpkg script
with -disableMetrics,

passing --disable-metrics to vcpkg on the command line,

or by setting the VCPKG_DISABLE_METRICS environment variable.

Read more about vcpkg telemetry at docs/about/privacy.md

ERU TR REMKHE:

.\vcpkg install boost-asio

.\vcpkg install boost-program-options

.\vcpkg install libssh

NRLEL, RERimREaL:

‘All requested installations completed successfully in: 4.26 ms

HITLLTHESEZE S Visual Studio:

13 hRZs: Ver2.15.0



Downloading https://github.com/microsoft/vcpkg-tool/releases/download/2025-07-21/vcpkg.exe -> C:\Users\cc\vcpkg\vcpkg.exe (using IE proxy: 127.0.0.1:7890)... done.
Validating signature... done.

vcpkg package management program version 2025-07-21-d4b65a2b83ae6c3526acd1c6f3b51aff2a884533

See LICENSE.txt for license information.
Telemetry
---------
vcpkg collects usage data in order to help us improve your experience.
The data collected by Microsoft is anonymous.
You can opt-out of telemetry by re-running the bootstrap-vcpkg script with -disableMetrics,
passing --disable-metrics to vcpkg on the command line,
or by setting the VCPKG_DISABLE_METRICS environment variable.

Read more about vcpkg telemetry at docs/about/privacy.md


.\vcpkg install boost-asio 

.\vcpkg install boost-program-options

.\vcpkg install libssh


All requested installations completed successfully in: 4.26 ms


2.2 Windows ZE NI E

ELITE ROBOTS
THBEMSEA

3.

ua b WN -

.\vcpkg integrate install

NRECEMTN, KRmkid:

CMake projects should use: "-DCMAKE_TOOLCHAIN_FILE=C:/Users/cc/vcpkg/
scripts/buildsystems/vcpkg.cmake"

All MSBuild C++ projects can now #include any installed libraries.
Linking will be handled automatically. Installing new libraries will
make them instantly available.

S+ CMake projects should use j5'=" S/EHIERZ, 5I0:
C:/Users/cc/vcpkg/scripts/buildsystems/vcpkg.cmake,

TR HRF

HITUTHEL THAL (BIEFRIT) !

git clone https://github.com/Elite-Robots/Elite_Robots_CS_SDK.git
cd Elite_Robots_CS_SDK/

git checkout vX.Y.Z # E#AEEZHIRASLIM v1.2.0

R

gNFEERIR github WL, BIERALITESM gitee SR CE FH AR

WITULTES, B /your/path B ANIA EHIRIEEE:

<=

1 |git clone https://gitee.com/elite-robots/Elite_Robots_CS_SDK.git @

hR7s: Ver2.15.0 14



.\vcpkg integrate install


CMake projects should use: "-DCMAKE_TOOLCHAIN_FILE=C:/Users/cc/vcpkg/scripts/buildsystems/vcpkg.cmake"

All MSBuild C++ projects can now #include any installed libraries. Linking will be handled automatically. Installing new libraries will make them instantly available.


git clone https://github.com/Elite-Robots/Elite_Robots_CS_SDK.git

cd Elite_Robots_CS_SDK/

git checkout vX.Y.Z # 替换为您需要的版本例如 v1.2.0


ELITE ROBOTS
TREMSEA

2.2 Windows RENEE

1 Imkdir build @
2

3 cd build

4

5 |cmake -DCMAKE_TOOLCHAIN_FILE=/your/path -DELITE_COMPILE_EXAMPLES=TRUE ..

6

7 cmake --build . --config Release # #®i¥ release W&

8

9 cmake --build . --config Debug # #®i¥ debug hRZ&

YNRZA error itk , WEARIFE . RIHEIEERUTXMH, FLEECE SDK F Visual

Studio TR fE X!

©

o ./include/Elite: SDK Hy3L3Z14

./Debug: debug hRABIEXH (dIl. lib)
» ./Release: release WRZABIEXH (dIl. lib)

o ../source/resources/external_control.script: 3=Hlpizs

2.2.3 fig®E SDK %l Visual Studio Iig

1. $TFF Visual Studio 4, %R TRIEFRINE J.

Visual Studio 2022

FITRITEERIRINE(R)

uments\project

[ES nTMSRobotControl

C\Us \Documents\temp\nTMSRobotControl

THakER
L GIREfPIERE(C)

=2 1 GitHub 2 Azure Devops SEHIFFRAER
e

FIFFRBE AR ZE(P)
o MBAY oln i

B FIFEANSIIED

SRR EETORE

BlEFRE (N)

ERRERBERNTEERELTTE

2-2: Visual Studio I H

2. WHEES A TC++, &EF MHERIENAL, &ERE =%

hRZs: Ver2.15.0



mkdir build

cd build

cmake -DCMAKE_TOOLCHAIN_FILE=/your/path -DELITE_COMPILE_EXAMPLES=TRUE ..

cmake --build . --config Release # 编译 release 版本

cmake --build . --config Debug # 编译 debug 版本


2.2 Windows ZE NI E

ELITE ROBOTS
THBEMSEA

SIEHmA

BB EELR(R)

3. REDBERZM. RERES,

EEHFIE

WA o+ Windows

tva={(h]

C\Users\yanxi\Documents\project\elite-dashboard\

4. ENEXHEITEH

i for Raspberry Pi i LED [I{SRIE.

Linux  loT  E#l&

TE
HERT Windows B C++ METTRIERE, IS

Windows RS

HEF ST S C++ MA.

b=zl macOs

2-3: EFEIM B ER

=i el

ject\elite-dashboard\EliteDashboardExample

RO

2-4: THECE

o HEIMBEMNEFHEMUE, THEBRPIHE—IXMHX elite-cs-sdk,
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ELITE ROBOTS
TREMSEA

2.2 Windows RENEE

> eEBs > 3784 > project > elite-dashboard > EliteDashboardExample > EliteDashboardExample

BFR =R
elite-cs-sdk 2025/10/15 17:43
x64 2025/10/1517:54

|¢] EliteDashboardExample.cpp 2025/10/15 17:53

] EliteDashboardExample.vexproj 2025/10/15 17:54

@ﬁ EliteDashboardExample.vexproj filters 2025/10/1517:24

& EliteDashboardExample.vexproj.user 2025/10/15 17:24

2-5: BIEHIHMF*E

o WF FHImFENAF,:

=)

A

SritsE

C++ R0
VC++ Project
VC++ Project Fil

Per-User Project

2 KB
8 KB
1KB
1KB

« ¥#701 lib +#Y Debug #1 Release X4+ 3% elite-cs-sdk

« ¥01 resource % elite-cs-sdk &7

« ¥ include F/Y Elite X432 %| elite-cs-sdk &
o WFFrhimFHAF (Elite_Robots_CS_SDKiEER):

« ¥#71 build/Debug #1 build/Release 3 {43 %/ elite-cs-sdk &
« 71 source/resource % elite-cs-sdk

« ¥ build/include/Elite X435 % elite-cs-sdk &1
o ¥NISEHE, elite-cs-sdk X{EFMLENINT:

— Debug

— Elite

— Release
L— resources

5. K=k TRy > B,

n ZF  @EEE WAV Gie) M|EP) 2 D) WER(S) miRN) IBM ¥R B0Ww)  EEIH)

BEL

- BE EEE S - D

EliteDashbo...Examplecpp & x ST 4,

EliteDashboardExample Ctrl+Shift+x  TEE)

2-6: MERMIKE

O #E - EliteDashboardExample

]

6. 3F BB N TFAEERRE), &% g, 188 C++1BEEl A C++17,

17
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e ELITE ROBOTS
% H A
2.2 Windows XK EE LR R

EliteDashboardExample E#T ? X
EE0: fEEE /\/';5(2): ERx64) v EEEES0).
4 EEEE v SHRE
=# HEE $(SolutionDir)$(Platform)\$(Configuration]’,
= FEESE $(Platform)\$(Configuration)’,
vepkg Bifrarids= $(ProjectName)
iy EEER R (exe)
VC++ BE Windows SDK kEZ 10.0 (EHEEMEE)
b C/CH+ FoIBSE Visual Studio 2022 (v143)
b s EEEEE N <o <17 R (fstdcr +17) ~
b EETE CiEStnE ERA(B MsvC)
b XML SRR
b RSEES
b EREERM
b EEMERER
I- Code Analysis
C++ iBStnE
BERESIEENNTY C++ Eointg. BUSTSERSHIEE. (stdor+14. [stdic++17.
Jstdic++20. [fstdic++23preview. /std:c++latest)

WE | AW

2-7: C++ TEIRE

7. &8 TVC++ BR1 > THEEEBF1 > THiEL

EE0: fEEE v FEE):  EHNx64) v EEEES0).
« EEEE |
5201 AHTEES $(VC_ExecutablePath_x64);${CommonExecutablePath)
=i asz8=: $(VC_IncludePath);$(WindowsSDK_IncludePath);
vepkg $(VC_IncludePath);$(WindowsSDK_IncludePath); E
B SREZ Mﬁﬁ»
VC++ B= EER B e L L o T e s il L
b C/CH+ Windows EfTEES $(WindowsSDK_MetadataPath);
I gsiEEE EEE $(VC_SourcePath);
p BETE HxB= $(CommonExcludePath);$(VC_ExecutablePath_x64);$(VC_|
b XML ST Vel
b SER LREAER
—— FrEtma I E 2 A El
[ L C++ EBREFE
. FratEthER e (atthg 3
I- Code Analysis

SHERE&ER
TERREREREIN external/system FHIE&RI SR IA T BETAIREE.

2-8: KEBZER

8. mETAL >..., IRERFNENTFH elite-cs-sdk XK,
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ELITE ROBOTS
TREMSEA

3

2.2 Windows RENEE

| smaass 7 X
34
(w2 L
| / i
p
T /

C:\Program Files\Microsoft Visual Studio\2022\Community\VC\To

C\Program Files\Microsoft Visual Studic2022\Community\VC\Ta

HEHIE:

$(VC_IncludePath)
$(WindowsSDK _IncludePath)

8 N AFEIE R EEEEE(D)

9. PREEN Debugs (FRFEFLRIRE), &F TVC++ BRI, %EF TEBRI.

2-9: REBESERRKRE

EIiteDashboardExampIeETiﬁ/) ? *
ES(C): Debug | FEEP:  EENx6) ~ ESEERD0)..
« EEEE v
5201 AHTMEEESE $(VC_ExecutablePath_x64);${CommonExecutablePath)
= 2B $(VC_IncludePath);$(WindowsSDK_IncludePath);
vepkg SEEEEBER C:\Users\yanxi\Documents\project\elite-dashboard\|
Bl SIFHBZ $(VC_ReferencesPath_x64);
VC++ BS EBEE $(VC_LibraryPath_x84);$(WindowsSDK_LibraryPath_x6< -
b C/CH+ Windows EfTEES $(WindowsSDK_MetadataPath);
4 fErEsE EEE $(VC_SourcePath);
= HxB= $(CommonExcludePath);$(VC_ExecutablePath_x64);$(VC_|
= =
B B
z‘ﬁf FrEtma I E 2 A El
i DS Chs ERES
FratEthER e (atthg &
it =
BAET IDL
Windows TTEEE
=R
FraEEm
BT 5=F3
b BRTR £0E VC++ TIEERA, BEETHITERMNER. SHSTE LIB B,
b XML STEAERERR

2-10: i% & Debug FEB R

10. RETEL >..., KEREFEAFENTHE elite-cs-sdk/Debug XX 4%,
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2.2 Windows ZE NI E

ELITE ROBOTS
THBEMSEA

EEE ? *
i
ISR LIRS
| f
l ] 5
| / i
p
TEE: /
C:\Program Files\Microsoft Visual Studio\2022\Community\VC\To 4
C\Program Files\Microsoft Visual Studic2022\Community\VC\Ta
HENE:
$(VC_LibraryPath_x64)
$(WindowsSDK _LibraryPath_x64)
B NI E R R EEE) E=(M) ==
B F
T"—.ﬂ]

2-11: i€ 8 Debug EBRKR

. JAEECEN Releasel (BRFREFELRIGE), &HF TVC++ BR1, &8 TEBRIL

v FEP):  ERx64)

v EEEEROQ).

"

4 BEEEE v ER
=H TSR R $(VC_ExecutablePath_x64);${CommonExecutablePath)
=h 2z8= $(VC_IncludePath);$(WindowsSDK_IncludePath);
vepkg SEREEE C:\Users\yanxi\Documents\project\elite-dashboard\|
B SIHEE $(VC_ReferencesPath_x64);
VC++ BS (VC LibraryPath_x64);$(WindowsSDK_LibraryPath x64)
b C/CH+ Wlndows ETEES -
[> : ;;E—‘?i $(C UHJEWTI;JP h):$(VC_E blePath_x64);$(VC_|
b BETE = ,\j;:‘:lﬁamg (CominonExcludePath);$(VC_ExecutablePath x64);$(VC_
b XML SRR S 252
ﬁ ='§ ZA;-\ 2k
b ; AL RS\ =
b [N Cor BER
b ERE S PR Ast =
- Code Analysis
EB®
£ERE VC++ TEFE, ERETHRERNES. SINEEE LB B,

2-12: 1% & Release EEB R

BRBRRAFEMNS TN elite-cs-sdk/Release X543,
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3

ELITE ROBOTS

THENSEA ) ;
2.2 Windows RENEE

EHE ? X

2 x|t o
il

| fi
p
HERE:
C\Program Files\Microsoft Visual Studio\2022\Community\VC\To o
C\Program Files\Microsoft Visual Studio\2022\Community\VC\To
HEERIE:
$(VC_LibraryPath_x84)
$(WindowsSDK_LibraryPath_xg4)
B AT B B S SR E=M) ==
]

2-13: i& & Release FEH R

13. WREEN TFrRECE) (FARGFLRIRE), %®iF NiEEsE) —> Al > THnE

I —> T4giEl,

EliteDashboardExample B0 ? X
ESQ: FaEE / FEE):  EH064) v EEEEmO..
4 BEEEE %(AdditionalDependencies) ~
=4 TBRERTEENAE <RE.-
=R BREFEERNAE <HAREME SIS E-
vepkg ERE
Bt EHEEINEERSE
VC++ BE BAEEEREE
b C/CH+ E=RIFSsIA
4 §EEE FERNIEEAT DLL
=) / TEFERHERR
LN
Bt
[
i
[intd
A 1DL
Windows 7TEEE
=R
iz oy
Bt e
b FRTR EEERINEREES ST (B0 kernel32.lib]
b XML SRS RIER
BE HiE RIA(A)

2-14: 1% B M N IR

14. N elite-cs-series-sdk.lib
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2.2 Windows ZE NI E

ELITE ROBOTS
THBEMSEA

| EShnEERT 7 X e

glite-cs-series-sdk.lib H

HHEHE:

elite-cs-series-sdk.lib
%%(AdditionalDependencies)

SERHE:
$(CorelLibraryDependencies)

B A LEHTESAR R =M >

2-15: WINEXHR

15. MIFR VS RBEENEMBINES, ST, KGR VS &

1 |#include <iostream> @
2 |#include <memory>

3 |#include <string>

4 |#include <Elite/DashboardClient.hpp>

5

6 using namespace ELITE;

7

8 int main(int argc, char* argv[]) {

9 if (argc < 2) {
10 std::cout <<

<< std::endl;
11 return 1;
12 }
13 std::string robot_ip = argv[1];
14
15 std: :unique_ptr<DashboardClient> my_dashboard;
16 my_dashboard.reset(new DashboardClient());
17
18 if (!my_dashboard->connect(robot_ip)) {
19 std::cout << << std::endl;
20 return 1;
21 } else {
22 std::cout << << std::endl;
23 }
FRZS: Ver2.15.0 22



#include <iostream>
#include <memory>
#include <string>
#include <Elite/DashboardClient.hpp>

using namespace ELITE;

int main(int argc, char* argv[]) {
    if (argc < 2) {
        std::cout << "Must provide robot IP. Example: ./dashboard_example aaa.bbb.ccc.ddd" << std::endl;
        return 1;
    }
    std::string robot_ip = argv[1];

    std::unique_ptr<DashboardClient> my_dashboard;
    my_dashboard.reset(new DashboardClient());

    if (!my_dashboard->connect(robot_ip)) {
        std::cout << "Could not connect to robot" << std::endl;
        return 1;
    } else {
        std::cout << "Connect to robot" << std::endl;
    }

    // Power on
    if (!my_dashboard->powerOn()) {
        std::cout << "Could not send Power on command" << std::endl;
        return 1;
    } else {
        std::cout << "Power on" << std::endl;
    }

    // Brake release
    if (!my_dashboard->brakeRelease()) {
        std::cout << "Could not send BrakeRelease command" << std::endl;
        return 1;
    } else {
        std::cout << "Brake release" << std::endl;
    }

    my_dashboard->disconnect();

    return 0;
}


ELITE ROBOTS
THENSEA ) ;
2.2 Windows RENEE

24

25 // Power on

26 if (!my_dashboard->power0On()) {

27 std::cout << << std::endl

28 return 1;

29 } else {

30 std::cout << << std::endl;

31 }

32

33 // Brake release

34 if (!my_dashboard->brakeRelease()) {

35 std::cout << << std::
endl;

36 return 1;

37 } else {

38 std::cout << << std::endl;

39 }

40

41 my_dashboard->disconnect();

42

43 return 0;

44 |}

16. RBIZREFE TER) > TERBRAR, REMRDIBREHRE

“ MR REBE) WS it(G) IE(P AL(B) BAD) WSS HRN TEM FEe0 #@OWw)  EEiH) - EliteDashboardExample

o-c |E-wE@| Y gl S8 CurlsShift+ 8 . 3 i

EliteDashbo...Example.cpp +
Barmpe

Alt+F11

Ctrl+B

2-16: RIFRRAER

17. dwiEseliia, BRBEER TRER— x64 X{4H3K, E1AX <K Debug FH X,
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o MR
2.2 Windows RERELE

BER—.exe ATHITIER.

75 ¥ elite-cs-sdk\Debug\ B R THIFRE X 4HE N 2iZFFr7E B R+ (BN x64\Debug\),
MBBITRIFERNIER, ESE £ 3 & B,

IHEsf® » 3 > project » elite-dashboard > EliteDashboardExample > x64 > Debug

BAfR EB HEH E=3id] I
EliteDashboardExample.exe | 2025/10/15 17:54 R FEER 91 KB
& EliteDashboardExample.pdb 2025/10/15 17:54 Program Debug ... 1,412 KB

2-17: IXHER

NRITHRIFED (BRI E) 2 Release, MERFEHH Debug & A Release,

MR #wEE MENV) GG MBPE  £mE) BED)  WElE)  stmN TRT FEX s0W)  EEIH) L=
‘@-0|m-ema| - -|Debug <[Jee <] B 8 Windows B - D 7 - BB | B LE N

fiteDashbo...oamplecer = > [N —.
#] EliteDashboardExample - (=EEE)

4 v #include <iostreams

=] #include <memoryr

3] #include <strings

T #include <Elite/DashboardClient. hppe

8

a using namespace ELITE:

10

1 ~ int main(int arge, chark argv[]) {

12 o if farge <02

13 {1 stdoicout < “Mast provide rebot IP. Example: ./dashboard example saa bbb.cce. ddd” <4 stdendl;
14 ' | retum L

15 Pt

16 | stdi:string robot ip = argwll]:

17 !

18 E =std: imique_ptr{dashboardClient? myr_dashboard:;

19 ! my_dashhoard, reset (new DashboardClient ()

20 !

21 v if (Umy_dashboard->comect (robot_ip)) {

22 Vo stdieout < “Could not commect to robot” << stdendl;
23 ' \ o retum L

24 ol

25 v ol else |

26 Pl stdeout < “Comnect to robot” <4 stdcendl;

a7 .

28 |

28 4 Power on

a0 v o if (Umy_dashboard->powertn () {

3l i1 etdcowt << “Could not send Power on command’ << std::endl;
a2 ' | retum 1

3 Pt

34 v o elze {

36 ! i etd oot << “Power on” << std:endl;

3 P

ar |

38 | ff Brake release

29 ~ E 1f (Imy_dashboard-rbrakieReleasze ()} {

40 |1 stdicout << “Could not send BrakeRelease command” << std: cendl;

2-18: EIIFRI
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ELITE ROBOTS
TREMSEA

F3E NAARE

3.1 MKEE

3.1.1 CS AR EIEHIIE
NREEANE CS RFNTESINE, BB FB1 7 FB2 MAMOLHEEIBEMS, 3
BB 1P Hutlt,
I 2EEEHIHO?
EH CS RIIRAEIHIAER AL B S T EeM

o FB1 MOMM—1bIE2E, fARiE1TH28 AR dashboard IHEE;
o FB2 MOMME— 1M EEE, f1TRia1T5 SDK #T @I RIS 4,

Eit BB R BHEZR R,

JTFHEEARG 2.14.3 Z[GH9kRZS, £ SDK B9 headless =, (BWE 5.2 1) ®LL
D& FB2 M,

3.1.2 CS %% B1 iZHIE

NREEANZ CS R B1 I=HIE, RFEE—TMO,

3.2 BRI

1. RETHBE LA Elite Bz > Ng&E .
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e ELITE ROBOTS
THENSBA
3.2 RETEEHIEL

£ <FaE

FHAFER

EE *default

p—_
0]

RE Lgs L#ER Bk SR
(i) 2025-09-26 18:17:07 RTROBOT i

@ 2025-09-26 18:16:01 RT ROBOT & & 3 f'default. configuration' il A1

BrEg
RETH * HEEE

3-1: "HERIRE

a

2. BR/ZR TEigitiR), REETARL:

5 <Fkama>
HiARR

BE *default
s b el

==puil

PR PRI 5t Vi A . PEEI#E N . WO FDashboard 55y fHIHLARA .
EEEE XAl P T A2 B FRLAY 4 B EliRobot,  Hefn: FRAGEUINE(E S5 LK B B R IAPython Ji 4% i < 1 215 8% .
Ll

(AR 0, BB AT
2 5L s SHB R oA W
hERE

@ & JE

ELITECOs

@ ™
3-2: mAREHIRINIRE

NRERT BAZEEHIREI, REANESELIL T4MES) ®, BYRE Nz
il Rzo
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3

ELITE ROBOTS
TREMSEA

3.3 MAMLERE

f£5 <whE
EE

BiE “default

T s
,

@ 2025-09-28 14:52:33

@ 2025-09-26 18:17:07 RTROBOT L.¥

@ 2025-09-26 18:16:01 RT ROBOT Ml i {f default.configuration'in#k szl

BrES
MERE* MR

it kH | OO i eI 50%) | M scfbEgs

I 5T

IRl Y

3-3: ImiEE

5 <k
AR
BE ~default

I
L

e Hgs D8R BB
(&) 2025-09-28 15:00:01 RT ROBOT R {fe Bk bt o: Adinsi)
At

(@) 2025-09-28 14:52:33 RTROBOT A ff: ik bt

(@) 2025-09-26 18:17:07 RTROBOT i

(@) 2025-09-26 18:16:01 RTROBOT i it default canfiguration i 4 2

BB
MEFH *"EE

S A | ol EHESETS 50%) 1A Sotrees

0] #1E
3-4: mIZIEHIRE

CS RIIWNBAMRZEIZFIRAREANRTS, WLTF REER", BIEEA LIS
ERRYEES, WAILURBUR SR ARES], FtE EEP RS, EEEFEIVATLORA

B2,

27
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ELITE ROBOTS
o TAENEA
3.3 MM EE

3.3 MR

BERMA AT LI SDK & RESH 88 A @

1. {EAVES AR
2. f£F bash $#§<Mi
WEFERAZE1 WNBABK), NRZFGEEBRINNIT, HBENEAREER LTI
A, AU eSS HIEThEYBYERE R,

737% 2 (Bash $5%) AR THIZHIEMKE L@, BEMERE<SIRAT), BalseRER
RFRRFSBIEHITFIRK. Flt, EERASGE 2 TAEBERINBAEE, BERSE 1.

3.3.1 EANSBARNT (EF)

1. 3REY IP it
HEEIB1T SDK BHRERFPHITLUTIER:

o Linux:

1 ifconfig =)

o Windows:

1 ipconfig =)
IERTS5HBAEEMAR IP, 279 Local 1P,

R §EiE FIRYiR) R :

Linux #1417 ifconfig By BE HIMIX A ZISm SRR, RNEERE—TZE
%, FI07E Ubuntu F{EMA sudo apt install net-tools 5<%,

2. TET¥HE L elEamids
o RITHBEM=R TES1,
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ifconfig


ipconfig


ELITE ROBOTS

TREMSEA

3.3 MAMLERE

1%

w8

BE *default

e zE AR Edsaaiy

iR

@ 2025-09-28 17:41:00 RTROBOT HL# A LHL

(i) 2025-09-28 17:40-58 RT ROBOT I

@ 2025-09-28 17:40:47 RTROBOT #fl Sy A H PR

@ 2025-09-28 15:00:01 RTROBOT #fEfA ;T

@ 2025-09-28 14:52:33 RTROBOT ] Sy A g )

(D) 2025.09-26 18:17:07 RTROBOT ittt %

@ 2025-09-26 18:16:01 RTROBOT ALE default.configuration'fin £ A1)

b
"

3-5: &S

> T&eky > THIA ],

5 < E>

*default

THEEE

5 T

DTS
MEFH xR

=

W EIIFSE TS \Zmﬁkiﬁr%

SR

6: PEIRHIZ

R A TFAHAE,

R XX, mif TR
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ELITE ROBOTS
THBEMSEA

&

3.3 Mg

5 <k

BRE *default

DBl EE it
i R 4T
2 ES ’ 2 () NBATES i

T R4 M A TS L2 Al B T ST .

3.7: GBS

{15 "R

EE “default

AR itk
Y TR i
21 2 (O NBATES s

DA (R AT S A (e

3-8: YRiEHIZ

o BUTHRAB AXAiERP GEEIF Your.Local.IP.Addr Bt ANIAIERH Lo-
cal IP #hab)

1 'socket_open("Your.Local.IP.Addr", 50001) =)
2 socket_send_string("Hello SDK\n")
3 sleep(1)

o mii MRTFL, HIREXHR.
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socket_open("Your.Local.IP.Addr", 50001)
socket_send_string("Hello SDK\n")
sleep(1)


e ELITE ROBOTS
FEMNSEA
3.3 Mt LgiEsEE

15 <F@R>
BiLE *default

SO 4 A

<AL

1 socket_open("192.168.1.200[", 50001)
z

socket_send_string("Hella SDE\n")
3 sleep(l)

< > i It <
o IB0E| Tw A | O iEENAEG0%) | itEmE

3-9: (RTFHIA

EH *default

[2) temp script

20250929 18:08:46

B socket.script

SRR socket_test script

SR A3 (*script)

oo dREl TV R | RO (50%) | A it Ees

3-10: K ERIAEZFR

3. B TCP MiXPRsS 22
EE =17 SDK BURER A H EIE— MmO /9 50001 B9 TCP ARSS.
¥ LLF python BIZARRAB E HIHRTEA sdk_connection_test.py X4, 52517 python3
sdk_connection_test.py =17,

import socket @

def start_tcp_server(host='localhost', port=50001):
server_socket = socket.socket(socket.AF_INET, socket.
SOCK_STREAM)

A wWwN =
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import socket

def start_tcp_server(host='localhost', port=50001):
    server_socket = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
    server_socket.setsockopt(socket.SOL_SOCKET, socket.SO_REUSEADDR, 1)
    
    try:
        # 设置accept超时（1秒）
        server_socket.settimeout(1.0)
        
        server_socket.bind((host, port))
        server_socket.listen(5)
        print(f"TCP服务器启动在 {host}:{port}，等待客户端连接...")
        
        while True:
            try:
                # 接受客户端连接（现在会超时，让出控制权）
                client_socket, client_address = server_socket.accept()
                print(f"客户端 {client_address} 已连接")
                
                try:
                    while True:
                        data = client_socket.recv(1024)
                        if not data:
                            print(f"客户端 {client_address} 已断开连接")
                            break
                        
                        received_string = data.decode('utf-8')
                        print(f"来自 {client_address} 的数据: {received_string}")
                        
                except ConnectionResetError:
                    print(f"客户端 {client_address} 异常断开连接")
                except Exception as e:
                    print(f"处理客户端 {client_address} 时发生错误: {e}")
                finally:
                    client_socket.close()
                    
            except socket.timeout:
                # 超时是正常的，继续循环
                continue
                
    except KeyboardInterrupt:
        print("\n服务器被用户中断")
    except Exception as e:
        print(f"服务器发生错误: {e}")
    finally:
        server_socket.close()
        print("服务器已关闭")

if __name__ == "__main__":
    start_tcp_server()


ELITE ROBOTS
o THAENEA
3.3 MM EE

5 server_socket.setsockopt(socket.SOL_SOCKET, socket.SO_REUSEADDR
1)
6
7 try:
8 # 1&BacceptiBht (17))
9 server_socket.settimeout(1.0)
10
11 server_socket.bind((host, port))
12 server_socket.listen(5)
13 print(f )
14
15 while True:
16 try:
17 # BREFPImERE GIERBR, iEHERI)
18 client_socket, client_address = server_socket.
accept()
19 print(f )
20
21 try:
22 while True:
23 data = client_socket.recv(1024)
24 if not data:
25 print(f
)
26 break
27
28 received_string = data.decode( )
29 print(f
)
30
31 except ConnectionResetError:
32 print(f )
33 except Exception as e:
34 print(f
)
35 finally:
36 client_socket.close()
37
38 except socket.timeout:
39 # BINRIEER, SEEIA
40 continue
41
42 except KeyboardInterrupt:
43 print( )
44 except Exception as e:
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45
46
47
48
49
50
51

print(f )
finally:

server_socket.close()

print( )

if _ _name__ ==
start_tcp_server()

4. BITMA
RETHSR LNESEITRE, MR—IES, SFF TCP RS 881FE"Hello SDK”
H—1TF TR

Bialle s L
2 MBAERES 28
JA AR TTH AT SCHE A H7s: socket_test.script

A ES B &

socket_open(*192.168.1.200, 50001)
socket_send_string("Hello SDKIn") iR
sleep(1)

diifE >

3-11: BT ES

A EEIB TIRYin) R
1. INRELIEE TCP IRSBATRY, AJRERARZLHEMIERE AT 50001 O, MNREEE
im0, #1238 AR O ERRMIER.

2. T ER R "socket_send_string”: KiEZEIRS IR "socket_0", HMXNBRENEREZ,
W2 ATRIERE SDK 1Y TCP RSB, FIREMIREBIFE:

o MIRERT EPN, FEFEDNHNNRISENERIT, HHERISHBAEE
B, ARIKEL IP,

o MIRIEEAMZE CS RYINTEIEHIE, FIRESBERE FB2 WO,

o BEMIRERIREXH T ER, B8 A5I151T SDK NEMERER. MRE
fEFRYE CS RYIRERRINE, RILAERIIRHIFEZIT SDK RYBM. 1EHIE FB1.
1THITE FB2 EEE—i.

o IPIRERIEHS, =17 SDK B IP SiEHEIERM O IP RER—MEL,
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o EBIXNFAET VPN, EiXKH-

o IRBEEE R, RAFRLENALAT 50001 im0, BH=AERIEO CF
ERRSS 2R Im O 23 AR socket_open 15 imOEFEERHER) o

o IRSZEEW A, FIRETEIEIRE) “Hello SDK” FREGEXATIRSEEE, BILETH
22 AN DE B ITHIZS,

o W ERIEIGMIATIREMT LERE, BFERITFIERER,

3.3.2 {f bash %

1. 3XEY IP bkt
EEIE1T SDK FURIERARFAUTIES:

o Linux:

1 |ifconfig @

o Windows:

1 |ipconfig @

IER TS5V AEENON IP, i85 Local IP,
Al REAEIRYin)

Linux 11T ifconfig YA SES HIMX R EISR SHUETR, LR ELE—TZIES, I
307 Ubuntu {5 sudo apt install net-tools ISR E,

2. Wit 2% A 3 SDK AYZERE

EEIETT SDK IRERARIBITUUTIES, M ssh BREWSANRIERAR CFE
it aaa.bbb.ccc.ddd A2z A IP, HIREFEHME CS RYIMERFITE, M FB2 BV IP),
Z55 7 elibot:

1 ssh root@aaa.bbb.ccc.ddd @

BERMERMAUTIES, KENZARETEEES SDK CEEE#E aaa.bbb.ccc.ddd
FNAIZREY Local IP),
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ssh root@aaa.bbb.ccc.ddd


ELITE ROBOTS

ZHBN S A 3.3 Mgk

1 lping aaa.bbb.ccc.ddd @
INRIEEEMTN, SERMATRYES:

=)

PING 192.168.1.110 (192.168.1.110): 56 data bytes

64 bytes from 192.168.1.110: seq=0 ttl=64 time=0.373 ms
64 bytes from 192.168.1.110: seq=1 ttl=64 time=0.409 ms
64 bytes from 192.168.1.110: seq=2 ttl=64 time=0.397 ms
64 bytes from 192.168.1.110: seq=3 ttl=64 time=0.432 ms

u b WN =

MBI EEE, EEREMEISE, Fl0; IP U2 E MR, SDK FRERLSHIRAR
BER—MER, FREMBIEMIFES,
3. Wik SDK ZUHN2E A BVERE

W exit RHER, REIERIZIT SDK NRIERSH, HITUTHES, @HEKNE SDK
EREEERE ENBA (FEEiR aaa.bbb.ccc.ddd B8 A IP, SIRE CS RIINTEITHIE,
HEIRAEI33EE FB1 M FB2),

<5

1 |ping aaa.bbb.ccc.ddd
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ping aaa.bbb.ccc.ddd


PING 192.168.1.110 (192.168.1.110): 56 data bytes
64 bytes from 192.168.1.110: seq=0 ttl=64 time=0.373 ms
64 bytes from 192.168.1.110: seq=1 ttl=64 time=0.409 ms
64 bytes from 192.168.1.110: seq=2 ttl=64 time=0.397 ms
64 bytes from 192.168.1.110: seq=3 ttl=64 time=0.432 ms
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¥ 4= SDKEH

4.1 RITFHRIBIRIFLER

£5% 2 BERHRRET —MERENAE, REHNRETRMEF. AT BIFHETRET
MR, B RANEASFRIER,

f£5 <FmE

Esil o)
BE *default

GIE PN =1

0 S BP9 A ) B

HEEER A v ag

SHEAERSEE: 0000
HEIAETCP: [0.0,0.0, 0.0, 0.0%, 0.0, 0.0°]
MEFAZEE - Cs66
e #ift: 00°
WeFg: 00°

HEICH pilk3 'xh./

AR

® !
4-1: XHAEBER

4.1.1 Linux

FeiEN P EH, dashboard_example.cpp E&#4R1E /I dashboard_example 1]
WITIERF, FRAUTIESETXMESF (Your.Robot.IP.Addr EEASIFRAIHIZSA IP iy
k)

1 | ./dashboard_example Your.Robot.IP.Addr @

MRAITAT, EBZINSEARREITHHEBIRER,

4.1.2 Windows

1. ERENTERR, BLHRmIFF TIEF, & Visual Studio fFH, ERIEMALTRR
RERSEFHDBERM, % 1Bt
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./dashboard_example Your.Robot.IP.Addr


ELITE ROBOTS

THBEMSEA
4.1 PITSRINRIRER ’

= - EliteDashboardExample

main(int arge, char * argyll)

hboardExample’ (1 MAH, 149
4 EliteDashboardExample

19 FHE:64 =& CRLF

- 1 x

Alt+Enter

4-2: Visual Studio TIEEM

2. iF TECERM > NAE) > a3 8y, RESHOINBA P HlE, _& THEl.

EliteDashboardExample Ef$T ? X
EE(C): FEEE v FEP):  Ex64) v | ESEBEERQO).
4 BEEE ERTERE
= i Windows TEiEeE ~
=R
vcpkg
# $Torgctpoth
VCET L 192.168.52.231 ~
b C/CHt = $(ProjectDir)
= fem Z
b BEIR Fis
b XML STEERERR P =
b REEER sqL iE =
b RS Amp BRATTERE WARP $iEEs
b EEVEMEE
I Code Analysis
wEEN
BRI RS STE.

43 REHIBH

3. =i TZ&#h Windows J&iX281 BITIHHIER.
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4.1 BUTSRIRRIRE

IEM =& #HOWw)  EEIH)

B Eie

s

oo
b

s

anple aaa. bbb " << std: o endl;

endl

endl;

4-4: iz AR IEF

4. BFEAINETRE, N@ARS EBAHBEBIER.

4.1.3 TE8iREA

SHE CS RYINEARMT — Dashboard 0, ZEORMT AEN R EIEIED
gE, BIAN LT, MEESEZHF, SDK X XLLEINgEHTT T FHE, NMAEITHREFMERET
Dashboard &89 _EBBFFE AR R IIEE,
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4.2 /8 SDK i=HI#128 AiBnh

ELITE ROBOTS
TRBENEA

4.

2 {£H SDK =522 AiBED

4.2.1 Linux

oo NO U A~ WN =

W N DNDNDNDNDNMNMDNMNNDNNN2D2G 2 A Q0
O uwoo NOCOuUPk, WN-—OODUVONOOULPA WN-—- OOV

31
32
33
34
35
36

BEE 2.1.4 /1T, 6/ move_example.cpp X, BUTHRBESIZI4H,

#include <Elite/DataType.hpp>
#include <Elite/EliteDriver.hpp>
#include <Elite/Log.hpp>

#include <Elite/DashboardClient.hpp>
#include <Elite/RtsiIOInterface.hpp>

#include <future>
#include <iostream>
#include <memory>
#include <thread>

using namespace ELITE;
class TrajectoryControl {
private:

std::unique_ptr<EliteDriver> driver_;

std: :unique_ptr<DashboardClient> dashboard_;

EliteDriverConfig config_;
public:
TrajectoryControl(const EliteDriverConfig& config) {
config_ = config;
driver_ = std::make_unique<EliteDriver>(config);
dashboard_ = std::make_unique<DashboardClient>();
ELITE_LOG_INFO( );

if (!dashboard_->connect(config.robot_ip)) {

ELITE_LOG_FATAL(
throw std::runtime_error(
IE
}
ELITE_LOG_INFO(
}

~TrajectoryControl() {
if (dashboard_) {
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#include <Elite/DataType.hpp>
#include <Elite/EliteDriver.hpp>
#include <Elite/Log.hpp>
#include <Elite/DashboardClient.hpp>
#include <Elite/RtsiIOInterface.hpp>

#include <future>
#include <iostream>
#include <memory>
#include <thread>

using namespace ELITE;

class TrajectoryControl {
   private:
    std::unique_ptr<EliteDriver> driver_;
    
    std::unique_ptr<DashboardClient> dashboard_;
    EliteDriverConfig config_;

   public:
    TrajectoryControl(const EliteDriverConfig& config) {
        config_ = config;
        driver_ = std::make_unique<EliteDriver>(config);
        dashboard_ = std::make_unique<DashboardClient>();

        ELITE_LOG_INFO("Connecting to the dashboard");
        if (!dashboard_->connect(config.robot_ip)) {
            ELITE_LOG_FATAL("Failed to connect to the dashboard.");
            throw std::runtime_error("Failed to connect to the dashboard.");
        }
        ELITE_LOG_INFO("Successfully connected to the dashboard");
    }

    ~TrajectoryControl() {
        if (dashboard_) {
            dashboard_->disconnect();
        }
        driver_->stopControl();
    }

    bool startControl() {
        ELITE_LOG_INFO("Start powering on...");
        if (!dashboard_->powerOn()) {
            ELITE_LOG_FATAL("Power-on failed");
            return false;
        }
        ELITE_LOG_INFO("Power-on succeeded");

        ELITE_LOG_INFO("Start releasing brake...");
        if (!dashboard_->brakeRelease()) {
            ELITE_LOG_FATAL("Brake release failed");
            return false;
        }
        ELITE_LOG_INFO("Brake released");

        if (config_.headless_mode) {
            if (!driver_->isRobotConnected()) {
                if (!driver_->sendExternalControlScript()) {
                    ELITE_LOG_FATAL("Fail to send external control script");
                    return false;
                }
            }
        } else {
            if (!dashboard_->playProgram()) {
                ELITE_LOG_FATAL("Fail to play program");
                return false;
            }
        }

        ELITE_LOG_INFO("Wait external control script run...");
        while (!driver_->isRobotConnected()) {
            std::this_thread::sleep_for(std::chrono::milliseconds(10));
        }
        ELITE_LOG_INFO("External control script is running");
        return true;
    }

    bool moveTrajectory(const std::vector<vector6d_t>& target_points, float point_time, float blend_radius, bool is_cartesian) {
        std::promise<TrajectoryMotionResult> move_done_promise;
        driver_->setTrajectoryResultCallback([&](TrajectoryMotionResult result) { move_done_promise.set_value(result); });

        ELITE_LOG_INFO("Trajectory motion start");
        if(!driver_->writeTrajectoryControlAction(ELITE::TrajectoryControlAction::START, target_points.size(), 200)) {
            ELITE_LOG_ERROR("Failed to start trajectory motion");
            return false;
        }

        for (const auto& joints : target_points) {
            if (!driver_->writeTrajectoryPoint(joints, point_time, blend_radius, is_cartesian)) {
                ELITE_LOG_ERROR("Failed to write trajectory point");
                return false;
            }
            // Send NOOP command to avoid timeout.
            if(!driver_->writeTrajectoryControlAction(ELITE::TrajectoryControlAction::NOOP, 0, 200)) {
                ELITE_LOG_ERROR("Failed to send NOOP command");
                return false;
            }
        }

        std::future<TrajectoryMotionResult> move_done_future = move_done_promise.get_future();
        while (move_done_future.wait_for(std::chrono::milliseconds(50)) != std::future_status::ready) {
            // Wait for the trajectory motion to complete, and send NOOP command to avoid timeout.
            if(!driver_->writeTrajectoryControlAction(ELITE::TrajectoryControlAction::NOOP, 0, 200)) {
                ELITE_LOG_ERROR("Failed to send NOOP command");
                return false;
            }
        }
        auto result = move_done_future.get();
        ELITE_LOG_INFO("Trajectory motion completed with result: %d", result);

        if(!driver_->writeIdle(0)) {
            ELITE_LOG_ERROR("Failed to write idle command");
            return false;
        }

        return result == TrajectoryMotionResult::SUCCESS;
    }

    bool moveTo(const vector6d_t& point, float time, bool is_cartesian) {
        return moveTrajectory({point}, time, 0, is_cartesian);
    }
};

int main(int argc, const char** argv) {
    EliteDriverConfig config;
    if (argc == 2) {
        config.robot_ip = argv[1];
    } else if (argc == 3) {
        config.robot_ip = argv[1];
        config.local_ip = argv[2];
    } else {
        std::cout << "Must provide robot IP. Example: ./trajectory_example aaa.bbb.ccc.ddd <eee.fff.ggg.hhh>" << std::endl;
        return 1;
    }
    config.headless_mode = true;
    config.script_file_path = "external_control.script";
    std::unique_ptr<TrajectoryControl> trajectory_control = std::make_unique<TrajectoryControl>(config);
    std::unique_ptr<RtsiIOInterface> rtsi_client = std::make_unique<RtsiIOInterface>("robot_position_recipe.txt", "", 250);

    ELITE_LOG_INFO("Connecting to the RTSI");
    if (!rtsi_client->connect(config.robot_ip)) {
        ELITE_LOG_FATAL("Fail to connect or config to the RTSI.");
        throw std::runtime_error("Fail to connect or config to the RTSI");
    }
    ELITE_LOG_INFO("Successfully connected to the RTSI");

    ELITE_LOG_INFO("Starting trajectory control...");
    if(!trajectory_control->startControl()) {
        ELITE_LOG_FATAL("Failed to start trajectory control.");
        return 1;
    }
    ELITE_LOG_INFO("Trajectory control started");

    vector6d_t actual_joints = rtsi_client->getActualJointPositions();
    actual_joints[3] = -1.57;

    ELITE_LOG_INFO("Moving joints to target: [%lf, %lf, %lf, %lf, %lf, %lf]",
                   actual_joints[0], actual_joints[1], actual_joints[2], actual_joints[3], actual_joints[4], actual_joints[5]);
    if(!trajectory_control->moveTo(actual_joints, 3, false)) {
        ELITE_LOG_FATAL("Failed to move joints to target.");
        return 1;
    }
    ELITE_LOG_INFO("Joints moved to target");


    vector6d_t actual_pose = rtsi_client->getAcutalTCPPose();
    std::vector<vector6d_t> trajectory;

    actual_pose[2] -= 0.2;
    trajectory.push_back(actual_pose);


    actual_pose[1] -= 0.2;
    trajectory.push_back(actual_pose);

    actual_pose[1] += 0.2;
    actual_pose[2] += 0.2;
    trajectory.push_back(actual_pose);

    ELITE_LOG_INFO("Moving joints to target");
    if(!trajectory_control->moveTrajectory(trajectory, 3, 0, true)) {
        ELITE_LOG_FATAL("Failed to move trajectory.");
        return 1;
    }
    ELITE_LOG_INFO("Joints moved to target");

    return 0;
}
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dashboard_->disconnect();

}

driver_->stopControl();

bool startControl() {
ELITE_LOG_INFO( IE
if (!dashboard_->powerOn()) {
ELITE_LOG_FATAL( );
return false;

s
ELITE_LOG_INFO( )

ELITE_LOG_INFO( );

if (!'dashboard_->brakeRelease()) {
ELITE_LOG_FATAL( i
return false;

}
ELITE_LOG_INFO( )

if (config_.headless_mode) {
if (!driver_->isRobotConnected()) {
if (!driver_->sendExternalControlScript()) {
ELITE_LOG_FATAL(

return false;

}
} else {

if (!dashboard_->playProgram()) {
ELITE_LOG_FATAL( ME
return false;

ELITE_LOG_INFO( );

while (!driver_->isRobotConnected()) {

std::this_thread: :sleep_for(std::chrono::milliseconds(10));

by
ELITE_LOG_INFO( );

return true;

bool moveTrajectory(const std::vector<vector6d_t>& target_points,

float point_time, float blend_radius, bool is_cartesian) {

41
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80 std: :promise<TrajectoryMotionResult> move_done_promise;

81 driver_->setTrajectoryResultCallback([&](TrajectoryMotionResult
result) { move_done_promise.set_value(result); });

82

83 ELITE_LOG_INFO( ),

84 if(!driver_->writeTrajectoryControlAction(ELITE::
TrajectoryControlAction: :START, target_points.size(), 200)) {

85 ELITE_LOG_ERROR( )5

86 return false;

87 }

88

89 for (const auto& joints : target_points) {

90 if (!driver_->writeTrajectoryPoint(joints, point_time,
blend_radius, is_cartesian)) {

91 ELITE_LOG_ERROR( )

92 return false;

93 }

94 // Send NOOP command to avoid timeout.

95 if(!driver_->writeTrajectoryControlAction(ELITE::
TrajectoryControlAction: :NOOP, 0, 200)) {

96 ELITE_LOG_ERROR( ),

97 return false;

98 }

99 }

100

101 std::future<TrajectoryMotionResult> move_done_future =
move_done_promise.get_future();

102 while (move_done_future.wait_for(std::chrono::milliseconds(50))
I= std::future_status::ready) {

103 // Wait for the trajectory motion to complete, and send NOOP
command to avoid timeout.

104 if(!driver_->writeTrajectoryControlAction(ELITE::
TrajectoryControlAction: :NOOP, 0, 200)) {

105 ELITE_LOG_ERROR( ),

106 return false;

107 }

108 }

109 auto result = move_done_future.get();

110 ELITE_LOG_INFO( ,
result);

111

112 if(!driver_->writeIdle(0)) {

113 ELITE_LOG_ERROR( )

114 return false;

115 }
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116
117 return result == TrajectoryMotionResult: :SUCCESS;
118 }
119
120 bool moveTo(const vector6d_t& point, float time, bool is_cartesian)
{
121 return moveTrajectory({point}, time, 0, is_cartesian);
122 }
123 |},
124
125 int main(int argc, const char** argv) {
126 EliteDriverConfig config;
127 if (argc == 2) {
128 config.robot_ip = argv[1];
129 } else if (argc == 3) {
130 config.robot_ip = argv[1];
131 config.local_ip = argv[2];
132 } else {
133 std::cout <<
<< std::endl;
134 return 1;
135 }
136 config.headless_mode = true;
137 config.script_file_path = ;
138 std::unique_ptr<TrajectoryControl> trajectory_control = std::
make_unique<TrajectoryControl>(config);
139 std::unique_ptr<RtsiIOInterface> rtsi_client = std::make_unique<
RtsiIOInterface>( , , 250);
140
141 ELITE_LOG_INFO( K
142 if (!rtsi_client->connect(config.robot_ip)) {
143 ELITE_LOG_FATAL( F
144 throw std::runtime_error(
Pk
145 }
146 ELITE_LOG_INFO( ),
147
148 ELITE_LOG_INFO( ),
149 if(!trajectory_control->startControl()) {
150 ELITE_LOG_FATAL( )
151 return 1;
152 }
153 ELITE_LOG_INFO( ),
154
155 vector6d_t actual_joints = rtsi_client->getActualJointPositions();
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156 actual_joints[3] = -1.57;
157
158 ELITE_LOG_INFO(
159 actual_joints[0], actual_joints[1], actual_joints[2],
actual_joints[3], actual_joints[4], actual_joints[5]);
160 if(!trajectory_control->moveTo(actual_joints, 3, false)) {
161 ELITE_LOG_FATAL( ),
162 return 1;
163 }
164 ELITE_LOG_INFO( e
165
166
167 vector6d_t actual_pose = rtsi_client->getAcutalTCPPose();
168 std::vector<vector6d_t> trajectory;
169
170 actual_pose[2] -= 0.2;
171 trajectory.push_back(actual_pose);
172
173
174 actual_pose[1] -= 0.2;
175 trajectory.push_back(actual_pose);
176
177 actual_pose[1] += 0.2;
178 actual_pose[2] += 0.2;
179 trajectory.push_back(actual_pose);
180
181 ELITE_LOG_INFO( ME
182 if(!trajectory_control->moveTrajectory(trajectory, 3, 0, true)) {
183 ELITE_LOG_FATAL( ),
184 return 1;
185 }
186 ELITE_LOG_INFO( ),
187
188 return 0;
189
TR
1. FERUTESHEELARE NRENFEFBFIAZRE C++17, FERGSHH C++ ik
R C++14) .

1 ‘g++ move_example.cpp -o move_example -lelite-cs-series-sdk --std=c++17

<=
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g++ move_example.cpp -o move_example -lelite-cs-series-sdk --std=c++17


p ELITE ROBOTS

THAEMEA e
4.2 {FFA SDK =428 NiEEh

2. wiReRE, SEA 7 move_example YR HITX M,
EEEXMHEE:
1. €% robot_position_recipe.txt X, FLUTARREHIEIXHFH:

1 ‘actual_joint_positions @
2 ‘ actual_TCP_pose

2. 3KEY external_control.script X{f

o MNREBFEARFNEEIET ALE SDKEI Ubuntu B9 apt), i@ 5] 1£/usr/share/Elite/
ERIR TR S

o MNRFATRFELERRFLE SDK, BHE T LITE/usr/local/share/Elite/&E T
HENZS

Bz 1432012 move_example FRIEEMB R T
BITIERF:
1. $117 ifconfig 5%, IREXZAA IP,

2. AT TIESHFIEITIERE (GEE¥E Your.Robot.IPAddr Ei RIS A IP Hukit,
Your.Local.IP.Addr B a4 IP itlk, HHRVIBABRREFIELZS):

1 ‘./move_example Your .Robot.IP.Addr Your.Local.IP.Addr =)

BTG, Vg ABUHERIIZERES, BT 1"N=/AFNieg,
AR R
1. MBARBIEED
THERER . "socket_read_binary_integer”: RiEEZIRS I reverse_socket”, HILX
NEEHNRE N8R ATEERE SDK B TCP RSO, AJ&E £ 3.3.1 /NTPREHNH]
HEEEIRYIR)RE S 9 BRI THEE,

2. MBABHER
THER R "socket_read_binary_integer”: RiZE#ZIRSS IR "script_command_socket”s
IR EEFEREREIM T ZIMNaA, ATUSIRAL SDK, KR EBELREET L X
o

3. B AEEhZ 2Pl
W28 AT Z 23 BE=EER "Socket timed out waiting for command on reverse_socket.
The script will exit now.”, ZZ&E#E: "socket_read_binary_integer”: REZIRS
i xxx_socket”s LEIMRZAA T SDK I=HIH 28 ARIEBEIALH,
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actual_joint_positions
actual_TCP_pose


./move_example Your.Robot.IP.Addr Your.Local.IP.Addr


ELITE ROBOTS

. TAENEA
4.2 {#F8 SDK =428 AiEE]

AIRERY R E14E:
o 1517 SDK BYEBRNERER B A2 S HIIE R BUR T iR E
o MBLHLIMFE, HIGIRLARAT,

4. O &
MRREFMERORSBENESE, FRAUTESEEEWNEOR SR, ARXHIN

HiZ.

netstat -ano |grep 50001 @
netstat -ano |grep 50002
netstat -ano |grep 50003
netstat -ano |grep 50004

A WO N -

5. R UEIRE
TR BIMUZENGFMUE, NBARAR, HIIMKREY, ERTRHEFE
EMNBAIZE - SEASEER,
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netstat -ano |grep 50001
netstat -ano |grep 50002
netstat -ano |grep 50003
netstat -ano |grep 50004
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4.2.2 Windows

SE% 2.2.3 /)1, IE—" MoveExample #iTi%,
CH5EcE
1. RUTHBERE Vs TEH:

1 |#include <Elite/DataType.hpp>

2 |#include <Elite/EliteDriver.hpp>

3 |#include <Elite/Log.hpp>

4 |#include <Elite/DashboardClient.hpp>

5 |#include <Elite/RtsilIOInterface.hpp>

6

7 |#include <future>

8 |#include <iostream>

9 |#include <memory>
10 |#include <thread>

11

12 'using namespace ELITE;

13

14 'class TrajectoryControl {

15 |private:

16 std::unique_ptr<EliteDriver> driver_;

17

18 std: :unique_ptr<DashboardClient> dashboard_;

19 EliteDriverConfig config_;
20
21 |public:
22 TrajectoryControl(const EliteDriverConfig& config) {
23 config_ = config;
24 driver_ = std::make_unique<EliteDriver>(config);
25 dashboard_ = std::make_unique<DashboardClient>();
26
27 ELITE_LOG_INFO(
28 if (!dashboard_->connect(config.robot_ip)) {
29 ELITE_LOG_FATAL(
30 throw std::runtime_error(

IE

31 }
32 ELITE_LOG_INFO(
33 }
34
35 ~TrajectoryControl() {
36 if (dashboard_) {

47
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#include <Elite/DataType.hpp>
#include <Elite/EliteDriver.hpp>
#include <Elite/Log.hpp>
#include <Elite/DashboardClient.hpp>
#include <Elite/RtsiIOInterface.hpp>

#include <future>
#include <iostream>
#include <memory>
#include <thread>

using namespace ELITE;

class TrajectoryControl {
private:
    std::unique_ptr<EliteDriver> driver_;

    std::unique_ptr<DashboardClient> dashboard_;
    EliteDriverConfig config_;

public:
    TrajectoryControl(const EliteDriverConfig& config) {
        config_ = config;
        driver_ = std::make_unique<EliteDriver>(config);
        dashboard_ = std::make_unique<DashboardClient>();

        ELITE_LOG_INFO("Connecting to the dashboard");
        if (!dashboard_->connect(config.robot_ip)) {
            ELITE_LOG_FATAL("Failed to connect to the dashboard.");
            throw std::runtime_error("Failed to connect to the dashboard.");
        }
        ELITE_LOG_INFO("Successfully connected to the dashboard");
    }

    ~TrajectoryControl() {
        if (dashboard_) {
            dashboard_->disconnect();
        }
        driver_->stopControl();
    }

    bool startControl() {
        ELITE_LOG_INFO("Start powering on...");
        if (!dashboard_->powerOn()) {
            ELITE_LOG_FATAL("Power-on failed");
            return false;
        }
        ELITE_LOG_INFO("Power-on succeeded");

        ELITE_LOG_INFO("Start releasing brake...");
        if (!dashboard_->brakeRelease()) {
            ELITE_LOG_FATAL("Brake release failed");
            return false;
        }
        ELITE_LOG_INFO("Brake released");

        if (config_.headless_mode) {
            if (!driver_->isRobotConnected()) {
                if (!driver_->sendExternalControlScript()) {
                    ELITE_LOG_FATAL("Fail to send external control script");
                    return false;
                }
            }
        }
        else {
            if (!dashboard_->playProgram()) {
                ELITE_LOG_FATAL("Fail to play program");
                return false;
            }
        }

        ELITE_LOG_INFO("Wait external control script run...");
        while (!driver_->isRobotConnected()) {
            std::this_thread::sleep_for(std::chrono::milliseconds(10));
        }
        ELITE_LOG_INFO("External control script is running");
        return true;
    }

    bool moveTrajectory(const std::vector<vector6d_t>& target_points, float point_time, float blend_radius, bool is_cartesian) {
        std::promise<TrajectoryMotionResult> move_done_promise;
        driver_->setTrajectoryResultCallback([&](TrajectoryMotionResult result) { move_done_promise.set_value(result); });

        ELITE_LOG_INFO("Trajectory motion start");
        if (!driver_->writeTrajectoryControlAction(ELITE::TrajectoryControlAction::START, target_points.size(), 200)) {
            ELITE_LOG_ERROR("Failed to start trajectory motion");
            return false;
        }

        for (const auto& joints : target_points) {
            if (!driver_->writeTrajectoryPoint(joints, point_time, blend_radius, is_cartesian)) {
                ELITE_LOG_ERROR("Failed to write trajectory point");
                return false;
            }
            // Send NOOP command to avoid timeout.
            if (!driver_->writeTrajectoryControlAction(ELITE::TrajectoryControlAction::NOOP, 0, 200)) {
                ELITE_LOG_ERROR("Failed to send NOOP command");
                return false;
            }
        }

        std::future<TrajectoryMotionResult> move_done_future = move_done_promise.get_future();
        while (move_done_future.wait_for(std::chrono::milliseconds(50)) != std::future_status::ready) {
            // Wait for the trajectory motion to complete, and send NOOP command to avoid timeout.
            if (!driver_->writeTrajectoryControlAction(ELITE::TrajectoryControlAction::NOOP, 0, 200)) {
                ELITE_LOG_ERROR("Failed to send NOOP command");
                return false;
            }
        }
        auto result = move_done_future.get();
        ELITE_LOG_INFO("Trajectory motion completed with result: %d", result);

        if (!driver_->writeIdle(0)) {
            ELITE_LOG_ERROR("Failed to write idle command");
            return false;
        }

        return result == TrajectoryMotionResult::SUCCESS;
    }

    bool moveTo(const vector6d_t& point, float time, bool is_cartesian) {
        return moveTrajectory({ point }, time, 0, is_cartesian);
    }
};

int main(int argc, const char** argv) {
    EliteDriverConfig config;
    if (argc == 2) {
        config.robot_ip = argv[1];
    }
    else if (argc == 3) {
        config.robot_ip = argv[1];
        config.local_ip = argv[2];
    }
    else {
        std::cout << "Must provide robot IP. Example: ./trajectory_example aaa.bbb.ccc.ddd <eee.fff.ggg.hhh>" << std::endl;
        return 1;
    }
    config.headless_mode = true;
    config.script_file_path = "external_control.script";
    std::unique_ptr<TrajectoryControl> trajectory_control = std::make_unique<TrajectoryControl>(config);
    std::unique_ptr<RtsiIOInterface> rtsi_client = std::make_unique<RtsiIOInterface>("robot_position_recipe.txt", "", 250);

    ELITE_LOG_INFO("Connecting to the RTSI");
    if (!rtsi_client->connect(config.robot_ip)) {
        ELITE_LOG_FATAL("Fail to connect or config to the RTSI.");
        throw std::runtime_error("Fail to connect or config to the RTSI");
    }
    ELITE_LOG_INFO("Successfully connected to the RTSI");

    ELITE_LOG_INFO("Starting trajectory control...");
    if (!trajectory_control->startControl()) {
        ELITE_LOG_FATAL("Failed to start trajectory control.");
        return 1;
    }
    ELITE_LOG_INFO("Trajectory control started");

    vector6d_t actual_joints = rtsi_client->getActualJointPositions();
    actual_joints[3] = -1.57;

    ELITE_LOG_INFO("Moving joints to target: [%lf, %lf, %lf, %lf, %lf, %lf]",
        actual_joints[0], actual_joints[1], actual_joints[2], actual_joints[3], actual_joints[4], actual_joints[5]);
    if (!trajectory_control->moveTo(actual_joints, 3, false)) {
        ELITE_LOG_FATAL("Failed to move joints to target.");
        return 1;
    }
    ELITE_LOG_INFO("Joints moved to target");


    vector6d_t actual_pose = rtsi_client->getAcutalTCPPose();
    std::vector<vector6d_t> trajectory;

    actual_pose[2] -= 0.2;
    trajectory.push_back(actual_pose);


    actual_pose[1] -= 0.2;
    trajectory.push_back(actual_pose);

    actual_pose[1] += 0.2;
    actual_pose[2] += 0.2;
    trajectory.push_back(actual_pose);

    ELITE_LOG_INFO("Moving joints to target");
    if (!trajectory_control->moveTrajectory(trajectory, 3, 0, true)) {
        ELITE_LOG_FATAL("Failed to move trajectory.");
        return 1;
    }
    ELITE_LOG_INFO("Joints moved to target");

    return 0;
}
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dashboard_->disconnect();

}

driver_->stopControl();

bool startControl() {
ELITE_LOG_INFO( IE
if (!dashboard_->powerOn()) {
ELITE_LOG_FATAL( );
return false;

s
ELITE_LOG_INFO( )

ELITE_LOG_INFO( );

if (!'dashboard_->brakeRelease()) {
ELITE_LOG_FATAL( i
return false;

}
ELITE_LOG_INFO( )

if (config_.headless_mode) {
if (!driver_->isRobotConnected()) {
if (!driver_->sendExternalControlScript()) {
ELITE_LOG_FATAL(

return false;

else {
if (!dashboard_->playProgram()) {
ELITE_LOG_FATAL( ME
return false;

ELITE_LOG_INFO( ),
while (!driver_->isRobotConnected()) {

std::this_thread: :sleep_for(std::chrono::milliseconds(10));

}
ELITE_LOG_INFO( ),

return true;

bool moveTrajectory(const std::vector<vector6d_t>& target_points,
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float point_time, float blend_radius, bool is_cartesian) {
81 std: :promise<TrajectoryMotionResult> move_done_promise;
82 driver_->setTrajectoryResultCallback([&](TrajectoryMotionResult
result) { move_done_promise.set_value(result); });
83
84 ELITE_LOG_INFO( );
85 if (!driver_->writeTrajectoryControlAction(ELITE::
TrajectoryControlAction: :START, target_points.size(), 200)) {
86 ELITE_LOG_ERROR( );
87 return false;
88 }
89
90 for (const auto& joints : target_points) {
91 if (!driver_->writeTrajectoryPoint(joints, point_time,
blend_radius, is_cartesian)) {
92 ELITE_LOG_ERROR( )2
93 return false;
94 }
95 // Send NOOP command to avoid timeout.
96 if (!driver_->writeTrajectoryControlAction(ELITE::
TrajectoryControlAction: :NOOP, 0, 200)) {
97 ELITE_LOG_ERROR( );
98 return false;
99 }
100 }
101
102 std: :future<TrajectoryMotionResult> move_done_future =
move_done_promise.get_future();
103 while (move_done_future.wait_for(std::chrono::milliseconds(50))
I= std::future_status::ready) {
104 // Wait for the trajectory motion to complete, and send NOOP
command to avoid timeout.
105 if (!driver_->writeTrajectoryControlAction(ELITE::
TrajectoryControlAction: :NOOP, 0, 200)) {
106 ELITE_LOG_ERROR( );
107 return false;
108 }
109 }
110 auto result = move_done_future.get();
111 ELITE_LOG_INFO( ,
result);
112
113 if (!driver_->writeIdle(0)) {
114 ELITE_LOG_ERROR( )
115 return false;
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int main(int argc, const char** argv) {

return result == TrajectoryMotionResult: :SUCCESS;

bool moveTo(const vector6d_t& point, float time, bool is_cartesian)

{

return moveTrajectory({ point }, time, 0, is_cartesian);

EliteDriverConfig config;
if (argc == 2) {
config.robot_ip

argv[1];

}

else if (argc == 3)
config.robot_ip = argv[1];

-~

config.local_ip = argv[2];
}
else {

std::cout <<

return 1;
}

config.headless_mode = true;
config.script_file_path =

std: :unique_ptr<TrajectoryControl> trajectory_control = std::
make_unique<TrajectoryControl>(config);
std::unique_ptr<RtsiIOInterface> rtsi_client = std::make_unique<
, "', 250);

RtsiIOInterface>(

ELITE_LOG_INFO(

E

if (!rtsi_client->connect(config.robot_ip)) {

ELITE_LOG_FATAL(

throw std::runtime_error(
);
}
ELITE_LOG_INFO(

ELITE_LOG_INFO(

if (!trajectory_control->startControl()) {

ELITE_LOG_FATAL(
return 1;

’

<< std::endl;
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156 ELITE_LOG_INFO( ),
157
158 vector6d_t actual_joints = rtsi_client->getActualJointPositions();
159 actual_joints[3] = -1.57;
160
161 ELITE_LOG_INFO(
162 actual_joints[0], actual_joints[1], actual_joints[2],
actual_joints[3], actual_joints[4], actual_joints[5]);
163 if (!trajectory_control->moveTo(actual_joints, 3, false)) {
164 ELITE_LOG_FATAL( e
165 return 1;
166 }
167 ELITE_LOG_INFO( ),
168
169
170 vector6d_t actual_pose = rtsi_client->getAcutalTCPPose();
171 std::vector<vector6d_t> trajectory;
172
173 actual_pose[2] -= 0.2;
174 trajectory.push_back(actual_pose);
175
176
177 actual_pose[1] -= 0.2;
178 trajectory.push_back(actual_pose);
179
180 actual_pose[1] += 0.2;
181 actual_pose[2] += 0.2;
182 trajectory.push_back(actual_pose);
183
184 ELITE_LOG_INFO( M
185 if (!trajectory_control->moveTrajectory(trajectory, 3, 0, true)) {
186 ELITE_LOG_FATAL( ),
187 return 1;
188 }
189 ELITE_LOG_INFO( ME
190
191 return 0;
192 '}

2. BZEE 223 /\REWB, HEIEXEN S,
BB ES:
1. ¥ external_control.script S {41 I E|4R1F45 R MoveExample.exe FRITERVE R
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T external_control.script X{47iR{ASHY source/resources 12 T, UNREEATIZ
F8, kX47E resources BER T,

2. TE4RIFLER MoveExample.exe BERT, €2 robot_position_recipe.txt X, &
UTARBRER RIS HH:

1 ‘actual_joint_positions @
2 ‘actual_TCP_pose

BiTIER:
7£ Windows ZigHHITLATIESIE1TIER CEEYE YourRobot.IP.Addr & 4RI
#3 A IP ik, YourlLocalIP.Addr e gz IP ik, HiBFEVESABRREMNIERZS):

1 | .\MoveExample.exe Your.Robot.IP.Addr Your.Local.IP.Addr @

BTG, NSBARBZUEIUZERER, BT 1=AFNT,
A RIS
1. MBANEBIEE
TEZETET . "socket_read_binary_integer”: RiEiZARSZ % reverse_socket”, HIX

TERENREAZHEATLEERE SDK Y TCP RSBmO, AISE % 3.3.1 /N uRENHE
BEIBEIRYIR)EEET 2 B R H T THIE

2. NBANIBTHEER
THERE R "socket_read_binary_integer”: RiEZIR S I script_command_socket”s
IR EEFEREHI T 2N, ATUERIRHFAL SDK, LIS EEARAEEL S X
o

3. B AiEzhi3i2hrhi
2B ATEEE A E= T "Socket timed out waiting for command on reverse_socket.
The script will exit now.”, &R "socket_read_binary_integer”: REZIRS
i xxx_socket”s LLIMREME T SDK =HINL28 ABGEERANE,
AIREREEFE:
o J&1T SDK HYEBRNA B MU 212 SiThIE R IR E iR E
o MAEMBIMEE, GIAIMLZALRL,

4. BFEREWHE
MRBUEEFRERE, JeeAUTERERE:
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actual_joint_positions
actual_TCP_pose


.\MoveExample.exe Your.Robot.IP.Addr Your.Local.IP.Addr
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o MoveExample.exe FifEH R T & A EHi£0] robot_position_recipe.txt.ex-
ternal_control.script /314,
o MO ERA, FREUTHESEERERARESHSOA (CFER TCP MiwA) :
1 ‘netstat -ano | findstr :50001 =)
2 ‘netstat -ano | findstr :50002

3 ‘netstat -ano | findstr :50003
4 ‘netstat -ano | findstr :50004

MRIHAW G, TELGROAIHE,

5. TRUERE
TR BIRMUZEANETRMUE, NBARAE, BIIKREY, ERTRHEFA
ENBAIZE - SEREER,
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TREMSEA

% 5 = SDK Tl

AEFEIRM SDK TEINEENERRAIRE B,

5.1 SDK :T:ffl

131)SDK 7R T & 5% 3REX SDK EE IR ER R A,

R

1. U RHIRRIESIEITI9ME boost EERY program_options.
2. $NF &A1 github [, 3EihRlgitee SR EIREX SDK ARG,

5.1.1 connect_robot_test.cpp

./connect\_robot\_test <--robot-ip=ip> [--local-ip=""]

Ihee: A28 A S SDK @B R LUEE, MR EZEEE, it "Success, robot con-
nected to PC"s

2%1: -robot-ip arg: #l2EAIP
-local-ip arg: =77 SDK H3fMAY IP (TJ3k)

Tl ./connect\_robot\_test --robot-ip=192.168.1.200 --local-ip
=192.168.1.100

5.1.2 dashboard_example.cpp

./dashboard\_example <--robot-ip=ip>
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ELITE ROBOTS
THBEMSEA

5.1 SDK 7 ffl

hee:  EEMN 28 A dashboard imA G317 TR
ISIE dashboard MRz, FTH/XANEEAZAKBYEIR. BHBuE, mEtest” £
%, BI1ES, EEES, FEES, hHAESEREHRFEF.

Z%K:.  -robot-ip arg: #12BAIP

5 ./dashboard\_example --robot-ip=192.168.1.200

5.1.3 freedrive_example.cpp

./freedrive\_example <--robot-ip=ip> [--local-ip=""] [--use-headless-mode=

true]
Ihie VB AFENIEEIRT . R BIFTFohiT AV AR ER BIRHERIER,
245.  -robot-ip arg: H2EAIP
-local-ip arg: =17 SDK EBXEY IP (A]iE)
-use-headless-mode=true: 2% headless t2x{ (W5 5.2 1),
Tl ./freedrive\_example --robot-ip=192.168.1.200 --local-ip

=192.168.1.100 --use-headless-mode

5.1.4 primary_example.cpp

./primary\_example <--robot-ip=ip>

Ihae:

S

il

MAEEARZERO (30001) IREXWZBEASENFESEFHITEN, @SB ARE—
P EAETRHRENREA, BREEFHTH. @B AKX EEERIZITH
7, BIZAIhEERENSEATREEEE THE) $TEN"hello world”s
-robot-ip arg: #1235 A IP

./primary\_example --robot-ip=192.168.1.200

5.1.5 rtsi_example.cpp

./rtsi\_example <--robot-ip=ip>
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Ihee:  EENEZZ AR RTSIBRSS, FREUTHIZZMRASE 2 FHITEN, IREFAETF 10 0 H1K
B, REIKENSRF, HiabmrigEEEE,
2%1. -robot-ip arg: #Hl2EAIP

Tl ./rtsi\_example --robot-ip=192.168.1.200

5.1.6 servoj_cartesian_example.cpp

./servoj\_cartesian\_example <--robot-ip=ip> [--local-ip=""] [--use-headless
-mode=true]

Ihge:  FTAVISSASEREIR, BRdEE, AN ANRRSEEINEEILZZAE Z
FEE TS 10cm BB LIE6had4im LMY 9cm B Z&IEE.

2. -robot-ip arg: H2EAIP
-local-ip arg: =17 SDK EBXEY IP (R]iE)
-use-headless-mode=true: % f#H headless #{ (5 5.2 1),

Tl ./servoj\_cartesian\_example --robot-ip=192.168.1.200 --local-ip
=192.168.1.100 --use-headless-mode

5.1.7 servoj_example.cpp

./servoj\_example <--robot-ip=ip> [--local-ip=""] [--use-headless-mode=true]

Ihge: AR ALE, BHUER, FEENSBANRREEIIEEILNBBANERXT )6 iE
%% 3 rad EEhei:E -3 rad,

Z%8:.  -robot-ip arg: #12BAIP
-local-ip arg: =17 SDK EENEY IP (AJ3%)
-use-headless-mode=true: % fFH headless #{ (5 5.2 1),

A ./servoj\_example --robot-ip=192.168.1.200 --local-ip
=192.168.1.100 --use-headless-mode

5.1.8 servoj_plan_example.cpp

./servoj\_plan\_example <--robot-ip=ip> [--local-ip=""] [--use-headless-mode
=true]
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Inge:  FEfhservoj_example.cpp, {BAEFZETIENNT BERZERREFIK,

2%K.  -robot-ip arg: #Hl2EA IP
-local-ip arg: =77 SDK H3fMAY IP (TJ3k)
-use-headless-mode=true: %M headless 3 (5 5.2 1),

Gl ./servoj\_plan\_example --robot-ip=192.168.1.200 --local-ip
=192.168.1.100 --use-headless-mode

5.1.9 speedj_example.cpp

./speedj\_example <--robot-ip=ip> [--local-ip=""] [--use-headless-mode=true]

Ihee:  ITHVSSASEREIR, BidgE, FAV2SARKE speedj IhEEIL RImX T
LA -0.1 rad/s BOEEeds2Y 5 #, BLL 0.1 rad/s BIRERRFELY 5 ),

2%8.  -robot-ip arg: #Hl2A IP
-local-ip arg: =17 SDK EXEI IP (A]iE)
-use-headless-mode=true: E&fEMA headless &z, (W 5.2 1),

Tl ./speedj\_example --robot-ip=192.168.1.200 --local-ip
=192.168.1.100 --use-headless-mode

5.1.10 speedl_example.cpp

./speedl\_example <--robot-ip=ip> [--local-ip=""] [--use-headless-mode=true]

IheE:  FIAMSBIAREAIERIR, FHIER, FERVEEAKRKDE speedl THEELENIEEAG
Z 3 mLL -0.02 rad/s BOREEENZY 5 ), BLL0.02 rad/s BIREIZEHL 5 s
2%1.  -robot-ip arg: #1235 A IP
-local-ip arg: =17 SDK EBXEY IP (A]iE)
-use-headless-mode=true: E& M headless &z, (W 5.2 T),

il ./speedl\_example --robot-ip=192.168.1.200 --local-ip
=192.168.1.100 --use-headless-mode

5.1.11 trajectory_example.cpp
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./trajectory\_example <--robot-ip=ip> [--local-ip=""] [--use-headless-mode=

true]
IhgE FIANZBARENEIR, FRaE, S AREUERIZE ER, BT
= AT,
2%%.  -robot-ip arg: H2EA IP
-local-ip arg: =17 SDK EXEI IP (A]iE)
-use-headless-mode=true: E&E{EF headless 20 (W 5.2 1),
il ./trajectory\_example --robot-ip=192.168.1.200 --local-ip

=192.168.1.100 --use-headless-mode

5.1.12 serial_example.cpp

./serial_example <--robot-ip=ip> <--ssh-pw=pw> [--local-ip=""] [--use-
headless-mode=true]

i

e

AN ASENER, BrigEm, FANEATIE RS485 %1% “hello world”
FRE, HEK 12 FHEE (BRIBYER 5 7).

-robot-ip arg: #1235 A IP

-ssh-pw: #1238 ARIERS root AP HIERZL

-local-ip arg: =17 SDK EXEY IP (R]i%)

-use-headless-mode=true: EZ%{FH headless &, (W% 5.2 1),

./serial\_example --robot-ip=192.168.1.200 --ssh-pw=123456 --
local-ip=192.168.1.100 --use-headless-mode

di

WNEIREH 28 NIR1ER S root BFERZES, 1BBXA ELITE ROBOTS,

Qm—p m— —

5.2 BT s Rin)=

1. headless &z

59 hRZs: Ver2.15.0




ELITE ROBOTS

e . TAENEA
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headless IRVIEL TR, EXMIRIVT, BFEZER EliteScript BIZA&XLG1

AT, FEEEIZ{T"External Control” X ELITECOs &,

2. IRE/REEIHEA
o WNRTREEBEIMIREE: "socket_read_binary_integer: KiEiZIRS ", ISE £
3.3.1 /RGP EEERIMIRREEE 7 AUE IR H#HITHE,
o NHRLIFTEREAIRE, RRNERREFIBRINAZETEHEZE T REEN
M, IEFRNBIABDE— N EENIE,
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6.1 AFPIEE

NFRIFA T R RNIZE A SDK BIfER, BEIE AR e,

6.2 API Fi

NFRIFA T % API RUILER, IBEIR API Fif.
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