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RC+ ExtensionsfEMANH A Ui .

Title Link

-~
'

1. New Feature: RC+ Extensions SRR ‘

RC+ Extensions

S B
» EEINEWS, EEEETRHEN.
» SRBHEE.

» MRELUSHERR, HERYouTube BENENIFFHINEE.

RC+ Extensions & —MREMSRYE A HIF SRANLSSUAE, XF Epson RC+ 8.0 #ATHE X, Il HoMTB#E KRS
Wkal, SCHLREY I .

F%7 Epson #MEHP EINGE (Extension) Z4b, HFIEFLMER Visual Studio FFREHY REIIEE
(Extension), Jf¥H2e3%] Epson RC+ 8.0 AvEfTfEH.

JHid FiRJ7 A, Epson RC+ 8.0 REfSFrE: H RGBT IhREEE, B KMy EIhae (Extension) WEFAEAZIN
HRIAT 2 A,

RC+ Extensions [FIIfE:

 PRINAEMIMEH: "ZIEH Epson B AARIY BINGE (Extension), BUH P BHATH RMY EIhEE

(Extension) »

« PRBINEERIT K FIFH Visual Studio F1 RC+ Extensions SDK GI@ELHY EIIEE (Extension).

B

ZEE Epson RC+ 8.0 Ver8.1.3.0 K&LLERRA, LLK Epson RC+ Premium Edition ¥FAJIE.

ARiE1HA

A& R
RC+ JAT9 & Epson RC+ 8.0 P&, BR [ Epson {EHLHP IR, Fhm] LAEATIFAY D)L,
Fxtonsions FK LA INE] Epson RC+ HsZBlyfg., @it ] RC+ Extensions, WJPMRIEFERRIEHE X

Epson RC+ [ UT 7 f&. MBS A LA LEISEThRE .

{81l RC+ Extensions JFAIFIFATEINZE] Epson RC+ HIP EINEE. {#H Visual Studio F1 RC+
Extension | Extensions SDK #fTJHFA&, FHPL . rexpkg #NHIAHHHT%. Extension Z35%] RC+ G,
BIPASEEL UL SEEAHEE ., SPEL+ BESh. AMERR&istlZEThhbe.
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A& T30
Epson RC+ P E R Extension EHIFLM. AN Extension 4T DL T#EAE:
* 55 I,
. s * N/ MHIER
PRIER st / iy
*JaH / 2EH
* ARHPE SO e % B
i@l Epson RC+ FIRHM (¥ ] —[¥ EIEeEHEE] Hil.
Epson B MR Extension 7R KRS A%, P RIIEEEHAEMN (W] WEW S EHIERY
Gallery *, HPLERATR Extension BT F#. TEOLBMER. HP PR Extension kKA
FlGallery (HF7r KT AT .
e H T ABUH P R E RN Extension . (. rexpkg) HIHURASH SCAF e g L= w43, 18
A HBJR Y IR A1) “ARRYE I E” M I G, ZSCEIENT Extension & 7E [
WA BRAZE, FHa%6allery —FEHHT R 223,

MR T RC+ Extensions HIMERITIERITRFAE.

« HP: W@ Epson RC+ MY RINEEEFLS, W, FHIF%E Epson BT KAMGallery 1y fRIIHE
(Extension) . fREAMIEE, WA LAFFEEHITREGIENY EIEE (Extension) .

» JF&FE: AIFIH Visual Studio F1 RC+ Extensions SDK G EINRE (Extension), FFiATFIAIANIFLE,

Develop Extension Use Extension

Developers use Visual Studio to create the Extension. ‘ = T r

*Debugging capabilities are available.

. Gallery ,;
Visual E E [Official extensions distribution server] o ‘
Studio Browse A==
Build
Put
RC+ Extensions SDK -
Included with the RC+

Extensions Share Extensions /Download =
Package Package Epson RC+8.0 Extensions Manager

[Browse/Download/ Install]

Local Source Y Q

[User’s PC/A shared folder within the user's company] Users

Install

“(i

Developers Users

fE£ RC+ Extensions ™, WRMEFIAIFA LR RMAGY RIIAE. % B I HFRhRENMIT KI5 XA P AN o

1. RC+ HENX: HEX Epson RC+ ) UT FIALFEFAE
= A4 Epson RC+ WINEHEAEFM. A, EaliBid SDK $2ALfIFruEThRE SAMNR . TR ES, SEIHET

Thig.

2. PC % BHEMMENR: HEHHEX R
= A0 VisionGuide [ PC MBEINREAIN LA G dHIRT AR AT (1 L5 A T R M52 4

A2 77T ARIA Epson RC+. WIHRYE H IEFEA FKI TR

Ihee

FEME

RC+ Extensions

TN Epson RC+ [FHAIINAE, HE UM TAERFE. thah, WP RINEEST
B, RPN ERRAT AL,

RC+ Library
Builder

MR SPEL+ REFFPEALIF S M

RC+ API

T SMER AR A A Epson RC+ #2HHLEE A (SHEERAE RCH .
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BAE Epson RC+ Hffiff] Extension, ifi#Ziliidy R INREE B GHAAT LU 1.
« Extension M T
» Extension [{JZ3%
» Extension HJEH

S ES
L% Extension f&, BIALTRBARKRE.

VRIREE A TR AE [P SRk [y RIBEEEAE] B,

3.2 Extension BYT#;

Extension [N EIR(FAET Y RIIAEE BN (SR ARZE AT .
TR FEE TN Extension NILRCA, ARG R0 #4.

[ 3 Extensions Manager ? X
Browse Downloaded Installed - W
a —ob o &
d e
Al &—c - a .
, SimpleJog
FeatureMatch Author: [Seiko tpson Corporation](hitps;//epson.com/) ~ . -
f Custom vision object extension for position detection using feature matching. Version: | 1.0.0 %

Download
a

Enables robot jog operation

GenlCamSettings Author: [Seiko Epson Corporation](https://epson.com/) using a joystick-style custom Ul
GenlCam Settings for Hik and iRAYPE Camera. and a gamepad‘

_%IP (Gaming Input Protocol) or

ﬁ SimpleJog Author: Seiko Epson Corporation Xlnput (XUSB) compat[ble

Enables robot jog operation using a custom Ul and a gamepad. gamepads that Windows can
handle by default are

supported. Operation has been
confirmed with the Xbox

WebCamRecorder Author: Seiko Epson Corporation

Wireless Controller.
Allows video preview and recording using a PC-connected webcam.

Gamepad Controls:

You can also create your own extensions. For details, please refer to the manual .

Close

55 Py

¥ BRBLR Extension.
a - M Epson AFFAAH Extension
- HRETAHIRN Extension
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b AEFNTFH Extension £XE/RTE “a” .,
EARFINTTNZS, K ERFTH Extension.

THIEFEAE “a” P EIRH Extension ZAL,

All .
All

RC+

PC Vision Custom Vision Object

PC Vision GenlCam

d 151k Extension HIFRAS.

BRI “a” FIEER Extension KIE “d” ik IMRAS
T#E5E) Extension it [E 831 fr&Emd.

f KR FT%E Extension HIULAA.
g B “a” FIERHNE.

BB AHIRA S
$ Extension MIESCAFREAAIABIERSCI R, BIFE [R%E] AR Eor.

. Manage Source Repository ? *

Registered local source

C:¥develop¥lLocalRepaository
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3.3 Extension Y&

Extension MZAEEMY RIIGEEELGH [CFE] W2 ITHET
THIEFEE M Extension JHRRAS, SRRIET [23%] #4dl.
f£ Epson RC+ KM, $azh [§RIIGELEATF], FFHIT Extension %34,

[l Extensions Manager ? X

Browse Downloaded Installed

Al v . b

I SimpleJog I

P SimpleJog Author: Seiko Epson Corporation .

a  Enables robot jog operation using a custom Ul and a gamepad. Version: |00 |

* a—@nsal |*

a

WebCamRecorder Author: Seiko Epson Corporation Enables robot jog operation
I Allows video preview and recording using a PC-connected webcam. using a joygtick-gty]e custom Ul

and a gamepad.

GIP (Gaming Input Protocol) or
XInput (XUSB) compatible
gamepads that Windows can
handle by default are
supported. Operation has been
confirmed with the Xbox
Wireless Controller.

Gamenard Contrale-

You can also create your own extensions. For details, please refer to the manual .

Close

224 Extension.
e N — G, EHEREA N TIOE 23] . B N R T HGH 2225 .

Cancel Install |~

LAY e

Install |~

b Install

: Delete

- 5 5 a ML
- MBR: ATCAMHERC Rk Extensions

M RIBERZERF
£ Epson RC+ KHMINF, FRINGELHIETFIGRE. % T [F20] &4, #7edk.
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r
Extensions installer

Installation Target:

Kind Name

Slmp|ejog (Seiko Epson Corporation)

RC+ Extensions Version 1.0.0 Released at 2026-03-31 09:00
Enables robot jog operation using a custom Ul and a gamepad.

RC+ Extensions Version 1.0.0 Released at 2026-03-31 09:00

EP WebCam Recorder (Seiko Epson Corporation)

Allows video preview and recording using a PC-connected webcam.

Destination:

RC+ 8.0 installation folder | C:¥EpsonRCE0

Close

Mext

-

Extension IS5
Extension WJBHEEY BIEEEHIEN (O] BT,




Epson RC+ 8. 03 EEINfE RC+ Extensions 8.0 Rev. 1

THIEBE S ) Extension, ARG T B 4.
f£ Epson RC+ XMW, Extension YA, FEnI{E R IRJE AT

[l Extensions Manager ? X
Browse Downloaded Installed
All “ .
SimpleJog
p ! Simplelog Au_thor: Selk(_) Epso_n Corporation Version: 1.0.0
Enables robot jog operation using a custom Ul and a gamepad.
j Disabled
r
Enables robot jog operation
r\ WebCamRecorder Author: Seiko Epson Corporation Jog op
F Allows video preview and recording using a PC-connected webcam. usmg a JoyStICk Style custom Ul

i and a gamepad.
GIP (Gaming Input Protocol) o
XInput (XUSB) compatible
gamepads that Windows can
handle by default are
supported. Operation has been
confirmed with the Xbox
Wireless Controller.
Gamepad Controls: v

You can also create your own extensions. For details, please refer to the manual .

Close

%R DR fadlla, w2y [BOHR ] . s ML AT B & -

Cancel Install |~

Extension [ZEH W RHAHERIDE,
WG 22T Extension, ifEE L Far{TiEWE3) Epson RC+.

erc80.EXE /DISABLE EXT

3.4 Extension BYEDE;

Extension MIEIEIAEFRIEY IR AN (O3] T T.
THIEF T EEIE N Extension, %~ [BH] / [ZEH] #E5%M [V], A5 st eEEe .
£ Epson RC+ FEMt, Extension B #REIZ.

Disable | ™ ‘I

Disable

Uninstall
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fE£ RC+ Extensions ", WRJFARLLTY JEINRE. 2 AN HARSDBERIT AT XA A

FERERLY
Extensionfyfi BS /B BER
A
RC+ HEX: C#, WPF, | I Epson RCH VRMIEAHERE. AN, i SDK JRELIORR
X Epson RC+ HIRIFUAHET | oy YT B 5 M S AT AR, T DAL B A

PAR AL FRFARHEAT H 5 Lo
PC Mt BEMXMIERR: C++, (EM% | AIA VisionGuide [ PC MG DHBEAINE AN K. Ht AT A

T 5 5 ST B AbFRHH BN LA R G AR Bk 2 55 .
B

ZEE Epson RC+ 8.0 Ver8.1.3.0 K&LLERRA, LLK Epson RC+ Premium Edition 3FAJIE.

TERREUTR -

1. JFRAEGHER: S [%%]

2. fZ RC+ Extensions WiH: S [HuafEH]
3. MR 20 [HFE]

4. Te53E. 25 [Extension MI4rK]

W 5T, BRI R IT
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RC+ HJE XAEWH . Epson RC+ HIAR#EDIRE, LA PHREE T K. ATLASEILLA T FEThRE.
= Ul #"B: WLIfE Epson RC+ H ERIIEHEE .

« ¥RETHEEAA: rTLLAAEpson RCHARAEDNRE, Wi, Mg iEiss.

» SPEL+ BXB: i#id Declare i&f], W/LAM SPEL+ F2/FIHF] Extension IhfE.

« Web PIZSEERR: FIF C# WPF ) WebView2, 7f Epson RC+ LS RMITI. IL4h, Extension & Web X [AIHJLASE
URSUPEPSREIER

RGEHIUT s

’ Extension

Extensions API

RC+ Standard Functions [ Robot Controller

& Epson Re+ 8.0

Extension £ RC+ A{RHEFEAN GHEREWN) 81T, Extension @it RC+ Extensions SDK ff] Extensions APT AJF
BOU5 RCH bpvEThAE, BRUTCIEEREVG RCH NER. EiiZwtt, BERELRIE RC+ FruETHAERI—St:, MAe4sih
SEELYT ) UL NI RESE Al

THEIT AT, 5 T L.
1. “ZZ3EEpson RC+ 8.0,
» fRA: 8.1.3.08LA L
s FEEMYFATIE: Epson RC+ Premium Editions
o RERIETERIRE . AT HHERIRAEMC: \EpsonRC80.
2. Z%EVisual Studios
» FRAR: Visual Studio 2022 17.148¢LL I (G¥EEnterprise. Professional BiCommunityhR4)
DA NETRETITR . A HCHRI SR ITA
3. 2% NET 8 SDK.
s JRAS: 8.0.307EKLL L,

4. [MVisual StudioZZ#&P FEThAE (VSIX) .
= WiiC: \EpsonRC80\Extensions\SDKs\ExtensionsGenerator. vsix. VSIXZZIERE P </ms), LBHE K
fenitiT k.
*{f VS IX 7 EPremium Edition. JAZN#HPremium Editioni\iEMIRCH, VSIX¥ HBhEIFH] LikikiE.
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o WP BIIGESEVisual StudioVEMHAFRC+ ExtensionsH “IUHBM” F “SCHAENR 7. S0 d,
FHIX SRR B I H

5.3 FiafER

DL NP6 RC+ Extensions TiH.
1. f£ Visual Studio Fi%# [FrEWiH].
2. #%F#¢ [RC+ Extensions] T HAEHR.

Create a new project

Recent project templates All languages All platforms All project types

RC+
Epso bject Project Template

Vision Object .:-:l'_l

C++ Windows Desktop

[PRE% RO+ Extensions
-
-—I Epson RC+ 8.0 - RC+ Ext s Project Template

C# Windows D

Mot finding what you're

20
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3. fF [Initial Feature] &WHOH, EFEAHHKITIEE .

Configure your new project

RC+ Extensions C#  Windows  Desktop

Project name
Initial Feature (Can be added later)

Extension?
i ¥ | Main menu and tool bar item
Location
¥ | Docking window
C:¥EpsonRCB0¥Extensions¥
Project file editor (Can be placed project explorer item)
Solution name @ Project explare item

Extension External function

Place solution and project in the same directory

Project will be created in "C:¥EpsonRC80¥Extensions¥Ext

FRAMTAED: 1UE Epson RCH F&H APEH & THAAFRI Extension HHZEH,
E&EEO: AT Epson RC+ EB HHIN Extension HHAMERE L.
MBXH9wEEE: 1 LETHE I R Extension & HMESE M.

LB MYERRI: v LIFEDH JEAR AN Extension HHMIIH.

ShEREREr: TTLLilst SPEL+ [ Declare iEAJIAA Extension HFHFIANHE,

S ES

BEMEREMINGER ST EHER, ALURITRMN. ARSERRSREREESS, ®F UAml-FhEml, Hi@id
[RC+] HITHRFAM.

QU FE R H AT BT, JRAE RC+ ZZRRA N HEAT .
i e - (K - [OF 4R, PTRIAE Extension, 58HUS Epson RC+ ¥4/H30. Epson RC+ JAZNJE, WA
prigthe (& OEEH) REER. EEHRETRER [EXP], RoR Extension HJRECIRE.

21
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| E Epson RC+ 8.1.3.0 Premium Editio Project CAEpsonRCE0\Projects\SimulatorDemos\GX8_C_Sample = O x

File Edit View PFroject Run Tools Setup  Extension Window Help
‘rc-\um = h B HOHEELE e o & Q| 2 comecton [Omine V] | 2.

Halted tasks

Project Explorer
& B

= I Gx8_C_Sample
-2 Program Files
Main.prg
= Include Files
E- % Robot Points
- # Common
| B Robot1
i @ Points.pts
1§ Labels
+ﬁ Macros
=+ B8 Vision
ﬂj Sequences
|;|1 Calibrations
B3 GUI Builder
- e Force Control
e Force Guide
% Libranes
-' - Functions

Status v X

. | Mode]Stop| Sefety tror| Waming | Offine | NoTasks funming | | ]
RC+ JAZIR), WAFECIBITH RC+ L, 15565RH.

IATEAE GitHub 2t APT S KoRBIfE . S5 AH RIEFF LI EIEAE R . WESHELT URL.

https://github. com/Epson-Robots/rcplus—extensions

AR EUP IR ARG Extension.

BT, g SO I B TR R B AR SCHSE BN, 1S B RAE GitHub _IRAE £ ERE
19,

https://github. com/Epson-Robots/rcplus—extensions

8

ARHFEEEH T C%E4E Visual Studio MIZEAERIELLL CH SFMTFRIMANN, fRIATINAEIED IR,
AREFERT AR Extension:
o [ NG S G AR ]
o [ 5 ]og]
5.4.1 MEFRIRLRIGF
T, WATEZERBE— M HEARTIERER PC RIINTIR S — M2 5:4% L) Extension.
BG, TERCHAVESEE O, SLIIMSERG L EG TR IIeE (MR

R, BB HIThaE (hHE) . BE%E SPEL+ RFFRIURSITIGM], FEFPaiRnHE b3 BBRREF AR
I EI2AT, M 5 IR HCrREATRm], I RORB GoRT 2 STt

REENRGH ML TITEATFIC KA TIRE . AR R h 3N, BRI AR, — B EME
1k, AT PSR SR A A 2R B AL R A T A AN DL,
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R PC R ML, AT DASEIL AN A IE S AN A S R 4 A RO
W4, BHETHIAIE
B %R

L % DFaf ] pPig, GIE#n Extension HWiH.
» THAZHREA WebCamRecorder,
» WIERTHEE, ‘Ai%kMain menu and tool bar itemfliDocking window.
» 7£ ARM64 AR Windows b, iHKECEREN x64.

2. fE Visual Studio b#HTHEFUK, #HIATHREIERIEIT.

= {E RC+ EFHAP BARET, FHRIHPSHE WebCamRecorder (xx)  (xx ALREBESH), EHFERIUS

FrhE RS SRR LN R R B E R T .
3. BN CLSER, BT ICH] RC+.

4. 7E Visual Studio MR FREIFEFEEF, Xii WebCamRecorder WH, FHHHTLL NEEK.
= ¥4 TargetFramework {ZXUN net8. 0-windows10. 0. 19041. 0.
o IXFE, HAE[{#A Windows Media Foundation ff API. DA MBS AEIE. Windows Media
Foundation #&fFy DirectShow Mm%k, M Windows Vista JEARUEISRTHAIE RS HRIIET COM 1
APT %4 . HEl, . NET MIFREREMARINIZ APT, (HIER# AL Microsoft. Windows. CsWin32 T H,
A LM FRE B —FEEAT IR
= Ml <EnableWindowsTargeting>true</EnableWindowsTargeting> 7. (fE

<PropertyGroup> W)

» 0 <AllowUnsafeBlocks>true</AllowUnsafeBlocks> 4T

5. JEFE “TH” > “NuGet QUEHIA” > “EHMIITER NuGet 7, T 5,
» {E “HIH” 2N, R Microsoft. Windows. CsWind2 4, ZZEEGMIARERM (AFRAUERA A
v0. 3. 264) .
e Microsoft. Windows. CsWin32 2T itk C# 8 Windows APT MIZE. VEIHE L
https://github. com/microsoft/CsWin32 .

6. fF Visual Studio HIHIH", ¥ NativeMethods. txt F1 NativeMethods. json 4.
n IXEEAE AT Microsoft. Windows. CsWin32 iFH Windows API b,
= NativeMethods. txt

MFStartup

MFShutdown

MFCreateAttributes
MFEnumDeviceSources
MFCreateSourceReaderFromMediaSource
MFCreateMediaType
MFCreateSinkWriterFromURL
MFCreateSample
MFCreateAlignedMemoryBuffer

(HHHK)

CoInitializeEx
CoTaskMemFree

23
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COINIT

= NativeMethods. json

"Sschema":

"public": true

7. [EIH FRAINEL R SO

s Cameralnfo. cs

o ZIMFHTHERREME LN Caneralnfo.
(i)

namespace WebCamRecorder
{
/// <summary>
/// Camera information
/// </summary>
public class Cameralnfo
{
/// <summary>
/// Friendly name
/// </summary>
public string FriendlyName { get; }

/// <summary>

/// Unique symbolic link

/// </summary>

public string SymbolicLink { get; }

(may not be unique)

"https://aka.ms/CsWin32.schema.json",

/// <summary>

/// Constructor

/// </summary>

/// <param name="friendlyName">Friendly name</param>
/// <param name="symbolicLink">Symbolic link</param>

public CameralInfo (
string friendlyName,

string symbolicLink

FriendlyName = friendlyName;

SymbolicLink symbolicLink;

» CameralnfoCollection. cs

o I TG RRTAGKINR, FHIREUE € G L BRI
ARFEN XS HI2E CameralnfoCollections

(fF Windows Media Foundation ™{ENZHE

24
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(HTH%)

namespace WebCamRecorder

{

(HHHE)

/// <summary>

/// Camera collection object

/// </summary>

public sealed class CameraInfoCollection : IDisposable

{

/// <summary>
/// Camera information
/// </summary>

public List<CameraInfo> Cameralnfos = [];

/// <summary>
/// Source activates
/// </summary>

private unsafe IMFActivate unmanaged** sourceActivates;

/// <summary>
/// Constructor
/// </summary>
/// <param name="sourceActivates">Source activates</param>
public unsafe CameraInfoCollection (
IMFActivate unmanaged** sourceActivates

_sourceActivates = sourceActivates;

/// <summary>

/// Create media source for the specified camera

/// </summary>

/// <param name="cameralInfo">Selected camera</param>

/// <returns>Media source object</returns>

public unsafe IMFMediaSource? GetMediaSource (
CameraInfo cameralnfo

var index = CameralInfos.FindIndex (
(x) => (
x != null
&& x.FriendlyName == cameralInfo.FriendlyName
&& x.SymbolicLink == cameralInfo.SymbolicLink

) ;
if (index < 0)
{

return null;
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(Marshal.GetObjectForIUnknown ( (nint) sourceActivates[index])

else

{
if

IMFActivate managedSourceActivate)

{

return null;

var mediaSource =

managedSourceActivate.ActivateObject (typeof (IMFMediaSource) .GUID)
IMFMediaSource;

Marshal.ReleaseComObject (managedSourceActivate) ;

return mediaSource;

(JE%)

» IFrameProcessor. cs

o ZOCHH TGS A MG L IREUE G K13 D IFrameProcessor.

(HITHE )

namespace WebCamRecorder

{

/// <summary>

/// Frame processor interface

/// </summary>

public interface IFrameProcessor

{
/77
/77
/77
/77
/77
/77
/77

<summary>

Initialize the processor

</summary>

<param name="width">Frame width</param>

<param name="height">Frame height</param>
<param name="stride">Frame stride</param>

<param name="bitRate">Bit rate</param>

public void Initialize(

) 8

/77
/77
/77

uint width,

uint height,
uint stride,
uint bitRate

<summary>
Termniate the processor
</summary>

public void Terminate () ;

/77

<summary>

is not

as
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/// Process the frame
/// </summary>
/// <param name="frame">Frame data</param>
/// <param name="duration">Duration</param>
public void Process (

byte[] frame,

long duration
) ;

/// <summary>

/// Request stopping
/// </summary>
public void Stop();

/// <summary>

/// The processing is currently stopping or not
/// </summary>

public bool IsStopped { get; }

= CameraManager. cs

o UMM THE CameraManager 38, SEBUHHIHKICK KGEHEfLIEL FIG AL TS (Bl g

IFrameProcessor HJZESLAH) .

(HTm)

namespace WebCamRecorder

{

(HHHE)

/// <summary>

/// Camera manager

/// </summary>

public class CameraManager

{

/// <summary>

/// List of frame processors

/// </summary>

public List<IFrameProcessor> FrameProcessors { get; } = [];

(%)

/// <summary>

/// List available cameras

/// </summary>

/// <returns>Collection object</returns>

public unsafe CameralInfoCollection? ListCameras ()

{

(HHBE)

/// <summary>
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/77
/77
/77
/77
/77
/17

Read a frame from source

</summary>

<param name="sourceReader">Source reader object</param>
<param name="frame">Buffer</param>

<param name="duration">Variable to get duration</param>
<returns>1l: got it, 0: not got, -1: error</returns>

private static unsafe int ReadFrame (

)
{

IMFSourceReader sourceReader,
byte[] frame,

out long duration

()

/// <summary>

/// Start the processings

/// </summary>

/// <param name="cameralInfo">Selected camera</param>

/17

<returns>Task</returns>

public async Task Start(

CameralInfo cameralnfo

while (! done)

{

const int waitMSec = 10;

await Task.Delay( waitMSec);

await Task.Run(() =>
{
HRESULT hr;

hr = PInvoke.CoInitializeEx (COINIT.COINIT MULTITHREADED) ;

if (hr.Failed)
{

return;

hr = PInvoke.MFStartup (PInvoke.MF VERSION,

PInvoke .MFSTARTUP FULL) ;

if (hr.Succeeded)
{

_done = false;

var sourceReader = CreateSourceReader (cameralnfo);

if (sourceReader != null)
{
GetVideoInfos (
sourceReader,
out var width,
out var height,
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out var stride,
out var bitRate

) ;

var frame = new byte[stride * height];

foreach (var frameProcessor in FrameProcessors)
{
frameProcessor.Initialize (width, height, stride,
bitRate) ;

_stopping = false;
while (true)
{

var status = ReadFrame (sourceReader, frame, out
var duration) ;

if (status < 0)
{
break;

}
else 1f (status > 0)
{
foreach (var frameProssor in FrameProcessors)

{

frameProssor.Process (frame, duration);

if ( _stopping && FrameProcessors.All (x =>
x.IsStopped))

break;

foreach (var frameProcessor in FrameProcessors)
{

frameProcessor.Terminate () ;

Marshal.ReleaseComObject (sourceReader) ;

= PInvoke.MFShutdown () ;

_done = true;
__stoppedAction?.Invoke () ;
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(Jrlg)

= Previewer. cs

o ZSFH T E T HUERECKIERIIZE Previewer.

- Previewlmage M T/EE SR EUR Inageds . VIgHLH QA EIE R, IFRER
PreviewImage Ff Source, )&% CameraManager &) EUEEHE S AALE .

()

namespace WebCamRecorder

{
(HHHE)

/// <summary>
/// Image previewer for the camera
/// </summary>
public class Previewer : IFrameProcessor
{
/// <summary>
/// Image control
/// </summary>

public Image? PreviewImage;

/// <summary>
/// Bitmap
/// </summary>

private WriteableBitmap? bitmap;
(Hg )

/// <inheritdoc />
public void Initialize(
uint width,
uint height,
uint stride,
uint bitRate

_width = (int)width;
_height = (int)height;
_stride = (int)stride;

Application.Current.Dispatcher.Invoke ( ()

{
_bitmap = new(
_width, height,

96, 9o,
PixelFormats.Bgr32,
null

) ;

if (PreviewImage != null)

{
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PreviewImage.Source = bitmap;

(HHHE)

/// <inheritdoc />
public void Process (
bytel[] frame,
long duration

if (_bitmap == null)
{
return;
}
Application.Current.Dispatcher.Invoke (() =>

{
_bitmap.WritePixels (
new Int32Rect (0, 0, width, height),
frame,

_stride,

(JEm)
8. 4m%H DockingWindow XAFJTH DockingWindowContent. xaml A4
= HEFEGATREANTE N, BE ScrollViewer, Jf# DockPanel F%% Py,
= BREA I TextBlock A1 Grid.

s SINELE Label A1 ComboBox [ StackPanel.

o fEA Extension 1, Jx ComboBox THIZEHES (FFCHAT), ST, FFIRICERSE LT
I W NPESRHIERRG LG, TG IAREE. IX AR f5 2,  TUPE DLT 8 a2 i 2 ALK
R, FEG8E BANAL E

- R iB53k%FE N Cameras ( ReactiveCollection<CameraInfo> )

— RORPTIRAZ LSRRI S| SelectedCameralndex ( ReactivePropertySlim<int> )

- FF (E#) 35BS L5 £ 4 RefreshCamerasCommand (ReactiveCommand)

o iHVE Label [ Content. 4§54 Captions[CaptionCameral].Value. fE Extension A7, FEARYE RC+
HR IR B A A ) A R AT B, AR A TR ILRAE Captions. x1sx XfFH. HAINERER, @
i fE Captions. x1sx H] symbol FI5E X 4FR (ALK CaptionCamera), PAFRIFEFRYIE, LI RC+ &
NIEE FRAHAL.

» WNII4N Previewlmage [f] Image #8fF.

<UserControl x:Class="WebCamRecorder.DockingWindow.DockingWindowContent"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
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xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

xmlns:mc="http://schemas.openxml formats.org/markup-
compatibility/2006"

xmlns:d="http://schemas.microsoft.com/expression/blend/2008"

xmlns:i="http://schemas.microsoft.com/xaml/behaviors"

xmlns:local="clr-namespace:WebCamRecorder.DockingWindow"

mc: Ignorable="d"

d:DesignHeight="450" d:DesignWidth="800">

<UserControl.DataContext>
<local:DockingWindowContentViewModel />
</UserControl.DataContext>

<ScrollViewer
VerticalScrollBarVisibility="Auto"
HorizontalScrollBarVisibility="Auto">

<DockPanel
Background="White"
LastChildFill="True">

<StackPanel
DockPanel.Dock="Top"
Orientation="Horizontal"

Margin="10">

<Label
Content="{Binding Captions[CaptionCamera] .Value}" />
<ComboBox
ItemsSource="{Binding Cameras}"
SelectedIndex="{Binding SelectedCameralndex.Value}"
IsReadOnly="True"
DisplayMemberPath="FriendlyName"
MinWidth="200"
Margin="10,0,0,0">
<i:Interaction.Triggers>
<i:EventTrigger
EventName="DropDownOpened">
<i:InvokeCommandAction
Command="{Binding RefreshCamerasCommand}"
</i:EventTrigger>
</i:Interaction.Triggers>
</ComboBox>

</StackPanel>

<Image
x:Name="PreviewImage"
Width="640"
Height="480"
Stretch="UniformToFill"
HorizontalAlignment="Left" />

/>
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</DockPanel>
</ScrollViewer>

</UserControl>

9. %% DockingWindow 43R DockingWindowContentViewModelAddition. cs 4.

= DockingWindow A3 FiA4LE DockingWindowContentViewModel. cs M4, BAEXPA A Hhid
DockingWindowContentViewModel .

o DockingWindowContentViewModel. cs G&GH. RAFEDIRE, DN EgEEHMEH]. BIU). K&y

%, WL S A HE

fEA Extension W, {XFET KRN SIS LA TRAC IR K125 .
(HTHE)

/// <inheritdoc />
public Task<bool> CloseAsync ()
{

__cameraManager.Stop () ;

return Task.FromResult (true);

(Jlg)

e DockingWindowContentViewModelAddition. cs &0 EIAERIRIIE pRECFI B O A= B AR — Ik iY

WindowCreated 77i%. W& HELAHRIEYE, ard &AHE APT WHAEDRS THOCH, W HeTHIL IR B 4k

TR

(HITHS)

namespace WebCamRecorder.DockingWindow

{
(1)

/// <summary>
/// Extension : Docking Window (Specific Part)
/// </summary>
internal partial class DockingWindowContentViewModel
{
/// <summary>
/// Camera list
/// </summary>
public ReactiveCollection<CameraInfo> Cameras { get; } = [];

/// <summary>
/// Index of the selected camera

/// </summary>
public ReactivePropertySlim<int> SelectedCameralndex { get; } =

new (-1);
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/// <summary>

/// Refresh camera list command

/// </summary>

public ReactiveCommand RefreshCamerasCommand { get; } = new();

(HEK)

/// <summary>

/// Camera manager

/// </summary>

private readonly CameraManager cameraManager = new();

/// <summary>
/// Previewer
/// </summary>

private readonly Previewer previewer = new();
()

/// <summary>

/// Refresh camera list

/// </summary>

private void OnRefreshCameras ()
{

SelectedCameralIndex.Value = -1;

Cameras.Clear () ;

var cameralnfoCollection = cameraManager.ListCameras();

if (cameraInfoCollection != null)

{
foreach (var cameralInfo in cameralInfoCollection.CameralInfos)
{

Cameras.Add (cameralInfo) ;

}

cameraInfoCollection.Dispose() ;

/// <summary>

/// Change camera

/// </summary>

/// <param name="index">The index of the selected camera</param>
/// <returns>Task</returns>

private async Task OnSelectedCameraChanged (

int index

_cameraManager.Stop () ;

if (index >= 0)
{

await cameraManager.Start (Cameras[index]) ;
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/// <summary>

/// Set image control for previewer

/// </summary>

/// <param name="previewImage">Image control for previewing</param>
public void SetPreviewImage (

Image previewImage

_previewer.PreviewImage = previewImage;

/// <summary>

/// Constructor

/// </summary>

public DockingWindowContentViewModel ()
{

_cameraManager.FrameProcessors.Add ( previewer) ;

RefreshCamerasCommand. Subscribe (OnRefreshCameras) .AddTo (_disposables);

SelectedCameralIndex.Subscribe (async (index) =>

{

await OnSelectedCameraChanged (index) ;

)
.AddTo (_disposables) ;

()
10. %% DockingWindow X3 FHJ DockingWindowContent. xaml. cs X/
o T HURR Image $2MFH 5 SR IR

(HIHE)

if (DataContext is DockingWindowContentViewModel viewModel)
{

viewModel.SetPreviewImage (PreviewImage) ;

(JEig)

11. $TFH 344 Captions. xlsx XfF.
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o WIHTPTIA, FEARME RC+ BURTE S X TEAMACHI TR BT E, OGN BT IC RIS .

A B C D E F G
1 |ip description symbol DEL  English Japanese German
2 English_en Japanese_ja German_de
3
4+ fo Exttension Name ExtensionMame WebCamRecorder e P b WebCamRecorder
r .
s | :‘:ﬂam Menu & ToolBar Mainhvienu WebCam Recorder U FhAS L a—4— WebCam Recorder
em
6
r
5 |400 Docking Window Title WindowTitle WebCam Recorder DxFhAZF L a—4— WebCam Recorder
r
401 "Camera:” Caption CaptionCamera Camera: h#s Kamera:

o 1D NFEIES S . IR g R .

e description NFRE. FTHHIEE.

French

French_fr

WebCamEnregistreur

Enregistreur de WebC

Enregistreur de WebC

Caméra:

e symbol A Extension ¥ UHS (. xaml. .cs) 5| HEILIR. it Captions. xlsx XM ETIHE )G,

RAHHE symbol 5 1D SRIRIIHEE U Captions. cs. T2 ELEGRIEZ Mt

// <auto-generated>

namespace WebCamRecorder
{

using System.Reflection;

internal class Constants
{
internal class Caption
{
(HPg )

public const int ExtensionName = 0;
public const int MainMenu = 1;

public const int WindowTitle = 400;
public const int CaptionCamera = 401;

o English. Japanese Z5&%%%ITHHE X MIEF FE R FRH .

12, FHATH AN,
s ER PC HIMZREAF L, B~ WebCamRecorder %I, &4 LI B REMGERI NI,

B FEE
FERIZRE T, BRI R T ST 734k, JERMEH] Extensions APT.

FEh T, Bl R M T ATIRER Extensions APT.
o RECEATIFIUE K00 H Sk ik 4 (WTH APT) .
o SR SPEL+ HESFIR (REFFHAT APD) .

SEAFEEN ONET EEM Windows API, FE{HFHAEER) Extensions API, WA RC+ A1 SPEL+ o5 Ea5BEanin L

JEMNFHTEN Extension ffiH.
WA, AEEERE.
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1. ¥ RC+ ©J33h, W5k, 3 Visual Studio FFHTITFWIZ S G- ARG &
2. ¥ Recorder. cs At

= Recorder K5 Previewer 25—Ff, SZHLT IFrameProcessor. Recorder £AR#§ CameraManager A&
EGEEEA R H. 264 #&2XAACAt:.

» WHTCCAEAEE 5 FE Recorder SEBIFRERISAFRTHIE, 4N video N.mpd4 (N Jy 000~999, i&F|
999 JRHEUET 000 JFER) . Jviktfe i I 2 AR, AURBEEGHT 2 NS,
o A Extension FEJFARHTFAIN, SSMMERSCIEIE N HTA LA,

o JBAN, ONSEBERUT A0 R EhfE, ERiEIskbilE, Piadkaortl 2 B, (RIEJERAF PSR KZ08 7
o)

o R EYES SPEL+ FEF 8N, GRS HMEA (Auto) , PARWTTEARERIHLTLG . (5 1EFFaht
(Manual) »

» HTFRGCSLEGIE TGS GEFFIGLEIHFLR) , [FrameProcessor {URMHTIEFEA1 Stop FriZ.
K, Recorder FFiIt Mode JE@MEFFA LIRSEHIM, IR Mode BEE[BNH]. LA, Mode FECSUHS 2 fil
& PropertyChanged {4, (HTHEFAHERISERRT IERTETHL

(HITHE )

namespace WebCamRecorder
{
(HEg)

/// <summary>
/// Recorder
/// </summary>
public class Recorder : IFrameProcessor, INotifyPropertyChanged
{
/// <summary>
/// Recording mode definitions
/// </summary>
public enum RecordingMode
{
Stop,
Auto,
Manual,

/// <inheritdoc />
public event PropertyChangedEventHandler? PropertyChanged;

/// <summary>
/// Recording mode
/// </summary>
public RecordingMode Mode
{
get
{

return mode;
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set
{
if ( _sinkWriter == null)
{
_shouldStop = false;

_mode = value;

RaisePropertyChanged () ;

/// <summary>
/// Folder for video files
/// </summary>
public string VideoFolder
{

get

{

return videoFolder;

set
{
if ( _sinkWriter == null)
{
try
{
Directory.CreateDirectory (value) ;
_videoFolder = value;
}
catch (Exception)
{
// EMPTY
}
}
}
}
(%)

/// <inheritdoc />
public void Process (
byte[] frame,
long duration

if (_sinkWriter == null)
{
if (_mode == RecordingMode.Stop)
{
return;
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_sinkWriter = CreateSinkWriter (GetNextSegmentFile()):;
_recordTime = 0;
_segmentSpan = initialSegmentSpan;

}

if (_sinkWriter != null && sample != null)

{
SetFlippedFrame (frame) ;

_sample.SetSampleTime (_recordTime) ;
_sample.SetSampleDuration (duration) ;

_sinkWriter.WriteSample ( streamIndex, sample);

_recordTime += duration;

if (_recordTime > segmentSpan)

{
_sinkWriter.Finalize();
Marshal.ReleaseComObject (_sinkWriter) ;
_sinkWriter = null;

if (_shouldStop)

{
Mode = RecordingMode.Stop;

/// <inheritdoc />
public void Stop()

{
const long minAdditionalTime = 20 000 000;

if (_segmentSpan - recordTime < minAdditionalTime)

{

_segmentSpan = recordTime + minAdditionalTime;

_shouldStop = true;

(JE %)

3. %% DockingWindow X432 FHJ DockingWindowContent. xaml {4
o ERE L, WSt R R A TR, I UME T Manual #E30)  JE 3R 1R,

o AREIEAY S SN LA N R R 2
o Runskil|HH ) IsRecording ( ReactivePropertySlim<bool> )

39



Epson RC+ 8. 0¥ EEINfE RC+ Extensions 8.0

Rev. 1

o FNH[JEBNFMHIN CanStartRecording ( ReactivePropertySlim<bool> ) MJazEMflad
StartRecordingCommand ( ReactiveCommand )

o FRH[EIRFMHIE CanStopRecording ( ReactivePropertySlim<bool> ) MfF IbEHldrs

StopRecordingCommand ( ReactiveCommand )

o A Extension "1, HEMEAKHIN AR FaIESUT 1RS]Sz T B sk b TRl
- (HICRWRRRS, SRS SR T D fe ab okl

()

</ComboBox>
<Border
CornerRadius="10"
width="60"
Height="20"
Margin="20,0,0,0"
VerticalAlignment="Center">
<TextBlock
Text="REC"
HorizontalAlignment="Center"
VerticalAlignment="Center">
<TextBlock.Style>
<Style
TargetType="TextBlock">
<Style.Triggers>
<DataTrigger
Binding="{Binding IsRecording.Value}"
Value="True">
<Setter
Property="Foreground"
Value="White" />
</DataTrigger>
<DataTrigger
Binding="{Binding IsRecording.Value}"
Value="False">
<Setter
Property="Foreground"
Value="Black" />
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<Border.Style>
<Style
TargetType="Border">
<Style.Triggers>
<DataTrigger
Binding="{Binding IsRecording.Value}"
Value="True">
<Setter
Property="Background"
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Value="Red" />
</DataTrigger>
<DataTrigger
Binding="{Binding IsRecording.Value}"
Value="False">
<Setter
Property="Background"
Value="LightGray" />
</DataTrigger>
</Style.Triggers>
</Style>
</Border.Style>
</Border>
<Button
Command="{Binding StartRecordingCommand}"
IsEnabled="{Binding CanStartRecording.Value}"
Content="{Binding Captions[LabelStart].Value}"
Width="80"
VerticalAlignment="Center"
Margin="10,0,0,0" />
<Button
Command="{Binding StopRecordingCommand}"
IsEnabled="{Binding CanStopRecording.Value}"
Content="{Binding Captions|[LabelStop].Value}"
width="80"
VerticalAlignment="Center"
Margin="10,0,0,0" />

4. #%E DockingWindow 43 FHJ DockingWindowContentViewModelAddition. cs ({5
 HIEME (xaml) g8EREMHEMGS.
= Recorder RSLBIHANINE CameraManager.

s EYE WindowCreated 77V, BEAMEFH Extensions APT [UIRE APT, ZREXCFTIFIN B I E SC4F92 (#4%
) o
o APT X%iEITE Main. GetAPI J7V3KEL.
o TiH API X% ProjectFolder JEMEANCH HIHKIIH CHREEZEL . HARTHBE, WA null.
- RATIFIHE, BEH Windows B “AH07 SO JA08 15 H Sofhsk.
o SEHISCHREARAFAEDN H SO ECE S I A7 SO IR WebCamRecorder F3Cffr, JfikE

%% Recorder,

(HITHES )

/// <summary>

/// Recording in progress or not

/// </summary>

public ReactivePropertySlim<bool> IsRecording { get; } = new(false);

/// <summary>

/// Can start recording or not

/// </summary>

public ReactivePropertySlim<bool> CanStartRecording { get; } = new(false);
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/// <summary>

/// Start recording command

/// </summary>

public ReactiveCommand StartRecordingCommand { get; }

/// <summary>

/// Can stop recording or not

/// </summary>

public ReactivePropertySlim<bool> CanStopRecording { get; } = new(false);

/// <summary>

/// Stop recording command

/// </summary>

public ReactiveCommand StopRecordingCommand { get; }

(HE)

/// <summary>

/// Recorder

/// </summary>

private readonly Recorder recorder = new();

()

/// <summary>

/// Change camera

/// </summary>

/// <param name="index">The index of the selected camera</param>
/// <returns>Task</returns>

private async Task OnSelectedCameraChanged (

int index

EnableOrDisableRecordingCommands () ;
__cameraManager.Stop () ;

if (index >= 0)
{

awalt cameraManager.Start (Cameras[index]) ;

(%)

/// <summary>

/// Update recording command possibilities

/// </summary>

private void EnableOrDisableRecordingCommands ()

{

CanStartRecording.Value = (SelectedCameralndex.Value >= 0 &&
_recorder.Mode == Recorder.RecordingMode.Stop) ;
CanStopRecording.Value = ( recorder.Mode ==
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Recorder.RecordingMode.Manual) ;

}

/// <summary>

/// Start recording

/// </summary>

private void OnStartRecording (
bool isAuto

if (_recorder.Mode == Recorder.RecordingMode.Stop)

{
try
{

}

var files = Directory.EnumerateFiles (
_recorder.VideoFolder,
$"*{Recorder.VideoFileExtension}"

) i

foreach (var file in files)

{
File.Delete (file);

catch (Exception)

{

}

// IGNORE

_recorder.Mode = isAuto ? Recorder.RecordingMode.Auto

Recorder.RecordingMode.Manual;

EnableOrDisableRecordingCommands () ;

/// <summary>

/// Stop recording

/// </summary>

private void OnStopRecording ()

{

/17
/17
/17

_recorder.Stop() ;

CanStopRecording.Value = false;

<summary>

Constructor

</summary>

public DockingWindowContentViewModel ()

{

__cameraManager.FrameProcessors.Add ( previewer) ;

_cameraManager.FrameProcessors.Add ( recorder);

()
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_recorder.PropertyChanged += ( , ) =>

{

IsRecording.Value = ( recorder.Mode != Recorder.RecordingMode.Stop);
EnableOrDisableRecordingCommands () ;

b

()

/// <inheritdoc />
public Task WindowCreated ()

{

string videoFolder;

var projectAPI = Main.GetAPI<IRCXProjectAPI>();
if (projectAPI != null && projectAPI.ProjectFolder != null)

{
videoFolder = projectAPI.ProjectFolder;

}

else

{

videoFolder =
Environment.GetFolderPath (Environment.SpecialFolder.MyVideos) ;

}

_recorder.VideoFolder = Path.Combine (videoFolder, "WebCamRecorder");

(Jeili)

5. HHATHIEFME.
o FIHERE D, ERERGL, SREHNT G S5 L.

( Epson RC+ 8.1.2.0 Premium Edition [EXP] - Project C:\EpsonRCBU\Projects\Slmu\atarﬂemcs\GXS_é:mpllle = m} X

!File Edit View Project Run Tools Setup Extension Window Help
inBo = B FOREE,TO S 5SS Cometion[0fine. || £ 4| 2.

i Halted tasks:

Project Explorer I - WebCam Recorder %

Or:li s Camera: | £505 HD Webcam - REC Stop
S Deecsmpe
2B program Files
- Main.prg
i @ Include Files
—& Robot Points
33— Common
;3& Robot 1
@ Points.pts
&35 Labels
E E Macros
-6 Vision
64 GUI Builder
-4, Force Control
-4 Force Guide
% Libraries

Status ~ B X
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» TEFRE SO X TP RAFAAISC A, T RR RN A T
XECH DA, MWENIE S TR “WebCamRecorder” SO
KITIFIHK, WA Windows B H) “W7 otk

6. ZwtE DockingWindow X3 TFH) DockingWindowContentViewModelAddition. cs U

o SN EEERE IR, A, FHEAE Extension HHHHE SPEL+ FEFFEHIBAT HHERPAT A A HL.
o SPEL+ FEFXRFZATHMEE. EA Extension 1, ¥4 SPEL+ FEFMIFFIA S S5 R @A 55 4R 5 45
i
o [IEFIREEFEFHAT APT SFTRIY Tasks JEHEIREL
- Tasks &£ IEnumerable<IRCXTask> ZBAIRES, IRCXTask SLHIHE FBRELINESH State &
PEMZFRAE SR Kind J& 1%
- 34 SPEL+ HMESKAAEMATR, Tasks J&IEM) PropertyChanged HHAFHfibk .

= 157t WindowCreated JiVAHHAANLA AU, T M IEAESAT (I IEAE 552 AR, JFRURT

ReactivePropertySlim<bool> ZEMIK] isProgramRunning.
GILEY

/// <summary>
/// Program execution API object

/// </summary>
private IRCXProgramExecutionAPI? programExecutionAPI;

/// <summary>

/// Program running state

/// </summary>

private readonly ReactivePropertySlim<bool> isProgramRunning = new (false,

ReactivePropertyMode.DistinctUntilChanged) ;

(HEK)

/// <inheritdoc />
public Task WindowCreated ()

{
()

_programkExecutionAPI = Main.GetAPI<IRCXProgramExecutionAPI>();

_programkExecutionAPI?.ObserveProperty (x => x.Tasks) .Subscribe ((tasks) =>
{
_isProgramRunning.Value = tasks
.Any (
x =>
x.Kind == IRCXProgramExecutionAPI.IRCXTask.RCXTaskKind.Normal

&& x.State ==
IRCXProgramExecutionAPI.IRCXTask.RCXTaskState.Run
)
)
})
.AddTo (_disposables) ;
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(JEH&)
w AN, G RBPTRIARE, BRI EiR isProgramRunning J@IERIASTE, R EHIRIITE AL,
GILE

/// <summary>

/// Constructor

/// </summary>

public DockingWindowContentViewModel ()

{

()
_isProgramRunning.Subscribe ( (isRunning) =>
{
if (SelectedCameralndex.Value >= 0)
{
if (isRunning)
{
OnStartRecording (isAuto: true);
}
else
{
OnStopRecording () ;
}
EnableOrDisableRecordingCommands () ;
}
})
.AddTo (_disposables) ;
}
(Je i)

7. AT AN
o FTHF Extension HI%H, @EFAANL, FHHATEEEG EER.
o JTH Run & OFFHATFEF
o EREFFFFUGHISEHIES, FWEZ 2 BthlELl, I A AR RITE e e, WBRAE R

5.4.2 @5 Jog

RC+ FE 1Al HLas N BRGSO D RE “Rshlon . (HAERIE Extension I, ATRURRMMIZ “REhon#”
L ETRE, KA E SUMEhmi (FH) .

IRVEE 5, WL AU B UM, A AT BRI R B AR

BeAh, AR T B UMah i, @i RC+ Extensions Xf RC+ #EATHE X, FILATEL M RCH, MTSEHLE N
EPE R EAL AR .

FEAZRERRISh, Rl VE S fa S A pah i, JF UL IS RERT IR AT 20

o UL U HZHL, FTUHRENLEIIT / RIRES.

o R BRI RARESIRE R, HE R A AT CE NSRBI R TAN “REAT " KU % ] 45
o JEMUFEATRT LRIRAE, SCELNY 7 ARARARINTAEN
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o AIUFEAT AT ERIRAESEEG Y ARARERI SN, A RIESEEE X ARARE I Eh .

o siili “Teach” $%Hl)5, RLE A ARTIA BLZS, £ HAR RO B AR 2 SRR, IR T 7R L
o XT AL, HESINVERE, CFRAEA Extension HEHT/REIE B LLEORET) H HIRT A

o MR KB BUiHE
TErR R, B SERRER: T Wi TR, AT 8 2k PR T e
o FEHLP “DI¥” ThREHCLE A2 MR 37424 (RN Shoulder) o
o JEAI CRRAT” RS IESAS, RSBl n]E i S PR R A A T A
s “Teach” Zrlicey A 125,

==
ZCSZEE%

FENRATZH LMK Extension B, BETREFBHITIRIE, HFVERSIPEIMUBRIE.

WA, BHETTIRIE.
B %R

L BB G F2P R, QUEH RC+ Extensions TiH.

LN SimpleJog.

» WIAETNRE, /2)i%Main menu and tool bar itemfDocking window.
= 7£ ARM64 KR Windows I, 1&KECEELH x64,

2. f£ Visual Studio Lb#HTHIEFIIR, HHAZhREIE R 21T,

n 7E RC+ EXHRY EAREIRATF, BHY Simpledog (xx) (xx NERESH), EEEHRIEERE

SEH ORPNIES .
3. FEARHIAN DS, B 5eH RC+.
4. 1F DockingWindow 3 f3erh¥sintnF ft.

= Stick. xaml

o SEPUREFT XM SN P St
- AL T ORISR, o “BEEL” Boobant, JF R RSB T ERAE

A

‘@)

v

<UserControl x:Class="SimpleJog.DockingWindow.Stick"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:mc="http://schemas.openxml formats.org/markup-

compatibility/2006"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
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xmlns:i="http://schemas.microsoft.com/xaml/behaviors"
xmlns:local="clr-namespace:SimpleJog.DockingWindow"

mc:Ignorable="d"

d:DesignHeight="300" d:DesignWidth="300">

<Canvas
Width="300"
Height="300">

(HHEg)
</Canvas>

</UserControl>

= Stick. xaml. cs

o 4 Stick fEfFAINTE MARFES “ et ARSI A G 30T

(HTHE)

namespace SimpleJog.DockingWindow
{
()

/// <summary>
/// Stick.xaml interaction logic
/// </summary>

public partial class Stick : UserControl
{
()

/// <summary>
/// Constructor
/// </summary>
public Stick ()

{

InitializeComponent () ;

Knob.Loaded += ( , ) =>
{

_radius = Math.Min (KnobRange.RenderSize.Width,

KnobRange.Height) / 2.0 * limitFactor;

_deadZone = radius * deadZoneFactor;
_center = new Point (KnobRange.RenderSize.Width / 2.0,

KnobRange.RenderSize.Height / 2.0);
}i

Knob.MouseLeftButtonDown += (

{

_r €v)

Knob.CaptureMouse () ;

_dragging = true;
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_offset = ev.GetPosition (KnobRange)
_smoothed = new Vector();

}i
(gt )
/// <summary>

/// Update knob position
/// </summary>

/// <param name="mousePosInRange">Relative mouse position in knob

range</param>
private void UpdateKnobPosition (
Point mousePosInRange

var x = mousePosInRange.X - center.X;

var y mousePosInRange.Y - center.Y;

var distanceFromCenter = Math.Sgrt(x * x + y * y);
if (distanceFromCenter < deadZone)
{
Position = smoothed = new Vector():;
}
else if (distanceFromCenter < radius)
{
_smoothed = new Vector (
_smoothed.X * (1 - smoothingFactor) + (x / _radius)
_smoothingFactor,
_smoothed.Y * (1 - smoothingFactor) + (y / _radius)
_smoothingFactor
) ;
Position = new Vector ( smoothed.X, - smoothed.Y);
}
}
}
}
= StickProperties.cs
o N Stick #MFESMATIER “Wedl” MBI Vector KA Position EMEMISIIF.

~ Vector MUFEER (X 1Y) &#H—1tkN 1.0 3] +1.0 fI{E.
(HITHE )

namespace SimpleJog.DockingWindow

{

using System.Windows;

/// <summary>

/// Stick.xaml dependency properties
/// </summary>

public partial class Stick

{

- _center;

*

*
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/// <summary>

/// Normalized position

/// </summary>

public Vector Position

{
get => (Vector)GetValue (PositionProperty);
set => SetValue (PositionProperty, value);

/// <summary>
/// Field of the "Position"
/// </summary>
public static readonly DependencyProperty PositionProperty =
DependencyProperty.Register (
nameof (Position),
typeof (Vector),
typeof (Stick),
new FrameworkPropertyMetadata (
default (Vector),
(FrameworkPropertyMetadataOptions.BindsTwoWayByDefault
| FrameworkPropertyMetadataOptions.AffectsRender),
OnPositionChanged,
CoercePositionNormalized

) ;

/// <summary>

/// Position changed event handler

/// </summary>

/// <param name="d">The object</param>

/// <param name="ev">The event</param>

private static void OnPositionChanged (
DependencyObject d,
DependencyPropertyChangedEventArgs ev

if (d is Stick stick)
{
stick.UpdateRawPosition () ;

/// <summary>

/// Coerce value of the "Position"

/// </summary>

/// <param name="d">The object</param>

/// <param name="value">The value</param>

/// <returns>Corrected value</returns>

private static object CoercePositionNormalized (
DependencyObject d,
object value
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var vector = (Vector)value;

vector.X Math.Clamp (vector.X, -1.0, 1.0);

vector.Y = Math.Clamp (vector.Y, -1.0, 1.0);

return vector;

/// <summary>

/// Field key of the "RawPosition"
/// </summary>

private static readonly DependencyPropertyKey RawPositionPropertyKey =

DependencyProperty.RegisterReadOnly (
nameof (RawPosition),
typeof (Vector),
typeof (Stick),
new PropertyMetadata (default (Vector))
) ;

/// <summary>

/// Field of the "RawPosition"

/// </summary>

public static readonly DependencyProperty RawPositionProperty =

RawPositionPropertyKey.DependencyProperty;

/// <summary>
/// Raw (pixel) position
/// </summary>

public Vector RawPosition => (Vector)GetValue (RawPositionProperty) ;

/// <summary>

/// Set raw position

/// </summary>

private void UpdateRawPosition ()

{

var rawPosition = new Vector (Position.X * radius, -(Position.Y *

_radius));

SetValue (RawPositionPropertyKey, rawPosition);

5. MAbiHEA TR, ff Stick BEFE . xaml MIIHHLEAF ER.

6. w4 DockingWindow fF32 R DockingWindowContent. xaml /4.
s JRH K DockPanel R

» CNECE 3 4T 3 HI Grid, FFESHICHPECEI A, LARLL 0 NS, R 17 C 51 (R,
o B 3 4T, % 3 HIHY Height. Width A, XERNIAEE, Grid SZFrN 2 17 2 .

C) Fro
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e (0, 0): BLE DockPanel, WHLE Label “Motor:”. Border. Button. TextBlock.
- Border fEANfER%E:, 5% IsMotorOn( ReactivePropertySlim<bool>) Fl MotorState (

ReactivePropertySlim<string>), HTH/RHEIRE. BB BRGEKET “ON”, XKH
I BRI T “OFF 7,
- Button HTUHHENIF / XK.

- Content #f%E%| Captions[LabelToggle]. Value.

- Command #fEF] MotorToggleCommand (ReactiveCommand) .

- IsEnabled 4f%E %] IsOnline.Value. IsOnline ( ReactivePropertySlim<bool>) AN5PLZE
AN HIBER CE N true PIPRE
- TextBlock M) Text #BEZF| APIResult.Value. APIResult( ReactivePropertySlim<string>
) T4 Extension HJHE, SRPTAAHT Extensions APT HPIRE (RCXResult ZBH) BIEfFHEREL
N #h4r APL BRIRESIME LR BIIMGE S, P NERZMInEE, & T
APIResultAux (ReactivePropertySlim<string>), F¥ APIResultAux.Value Zf5EZ| ToolTip.
o (I, 0): FCE 3 1T 4 5 Grid, WHEKE 6 M THRRFRJT A Label A1 2 4> Stick.
— Stick A Viewbox fuZE, LIMER[HEER /.
— IsEnabled #§5€%| IsMotorOn. Value.
- Position RTFZEM Stick, #fE®| LeftStickPosition. Value. LeftStickPosition (
ReactivePropertySlim<Vector>) N/l Stick W) “edl” fr&E. A Stick [,

e (0, 1): N Label. Content #BEH| Captions[CaptionLogleader]. Value.

e (1, 1): BLE DockPanel, WEFHE Button A1 ListBox.
- Button HFR#.
- Content #4}%EF| Captions[LabelTeach]. Value,
- Command #BEF| TeachCommand (ReactiveCommand) o

~ IsEnabled #§5E%| CanTeach.Value. CanTeach( ReactivePropertySlim<bool>) A& A]
TR bR &

- ListBox HTIdRAE ARG B HE,
— ItemsSource #FEZF| Logltems( ReactiveCollection<LogItem> ). Logltem FH/5B%.

- NESKEBEIWPEGTHEREE, %E AutoScrollBehavior. AutoScrollBehavior HUEAE 44
i,

<UserControl x:Class="SimpleJog.DockingWindow.DockingWindowContent"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:mc="http://schemas.openxml formats.org/markup-

compatibility/2006"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:i="http://schemas.microsoft.com/xaml/behaviors"
xmlns:local="clr-namespace:SimpleJog.DockingWindow"
mc:Ignorable="d"
d:DesignHeight="450" d:DesignWidth="800">

<UserControl.DataContext>
<local:DockingWindowContentViewModel />
</UserControl.DataContext>

<Grid
Margin="10">

52



Epson RC+ 8. 03 B INfE RC+ Extensions 8.0 Rev. 1

<Grid.RowDefinitions>
<RowDefinition Height="30" />
<RowDefinition Height="Auto" />
<RowDefinition Height="*" />

</Grid.RowDefinitions>

<Grid.ColumnDefinitions>
<ColumnDefinition Width="Auto" />
<ColumnDefinition Width="Auto" />
<ColumnDefinition Width="*" />

</Grid.ColumnDefinitions>

<DockPanel
Grid.Row="0" Grid.Column="0"
LastChildFill="True">

<Label
Content="Motor:"
VerticalAlignment="Center" />

<Border
CornerRadius="10"
Width="60"
Height="20"
Margin="10,0,0,0"
VerticalAlignment="Center">
<TextBlock
Text="{Binding MotorState.Value}"
HorizontalAlignment="Center"
VerticalAlignment="Center">
<TextBlock.Style>
<Style
TargetType="TextBlock">
<Style.Triggers>
<DataTrigger
Binding="{Binding IsMotorOn.Value}"
Value="True">
<Setter
Property="Foreground"
Value="White" />
</DataTrigger>
<DataTrigger
Binding="{Binding IsMotorOn.Value}"
Value="False">
<Setter
Property="Foreground"
Value="Black" />
</DataTrigger>
</Style.Triggers>
</Style>
</TextBlock.Style>
</TextBlock>
<Border.Style>
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<Style
TargetType="Border">
<Style.Triggers>
<DataTrigger
Binding="{Binding IsMotorOn.Value}"
Value="True">
<Setter
Property="Background"
Value="4#00bb00" />
</DataTrigger>
<DataTrigger
Binding="{Binding IsMotorOn.Value}"
Value="False">

<Setter
Property="Background"

Value="LightGray" />
</DataTrigger>
</Style.Triggers>
</Style>
</Border.Style>
</Border>

<Button
Command="{Binding MotorToggleCommand}"
IsEnabled="{Binding IsOnline.Value}"
Content="{Binding Captions[LabelToggle] .Value}"
Width="90"
Margin="10,0,0,0"
VerticalAlignment="Center" />

<TextBlock
Text="{Binding APIResult.Value}"
ToolTip="{Binding APIResultAux.Value}"
TextAlignment="Right"
VerticalAlignment="Center"
Margin="10,0,20,0" />

</DockPanel>

<Grid
Grid.Row="1" Grid.Column="0"

Margin="0,10,0,0">

<Grid.Resources>
<Style
TargetType="Label">
<Setter
Property="FontSize"
Value="16" />
</Style>
</Grid.Resources>

<Grid.RowDefinitions>
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/>

<RowDefinition Height="Auto"

<RowDefinition Height="Auto"

<RowDefinition Height="Auto"
</Grid.RowDefinitions>

<Grid.ColumnDefinitions>

/>
/>
/>

<ColumnDefinition Width="Auto" />
<ColumnDefinition Width="Auto" />
<ColumnDefinition Width="Auto" />
<ColumnDefinition Width="Auto" />
</Grid.ColumnDefinitions>
<Label
Grid.Row="0" Grid.Column="0"
Content="+2z"
HorizontalAlignment="Center" />
<Label
Grid.Row="2" Grid.Column="0"
Content="-2z"
HorizontalAlignment="Center" />

<Viewbox
Grid.Row="1" Grid.Column="0"
Width="200">
<local:Stick

IsEnabled="{Binding IsMotorOn.Value}"
Position="{Binding InputService.LeftStickPosition.Value}"

</Viewbox>

<Label
Grid.Row="1" Grid.Column="1"
Content="-X"
Margin="20,0,0,0"

VerticalAlignment="Center" />

<Label
Grid.Row="1" Grid.Column="3"
Content="+X"
Margin="0,0,10,0"

VerticalAlignment="Center" />

<Label
Grid.Row="0" Grid.Column="2"
Content="+Y"
HorizontalAlignment="Center"
<Label
Grid.Row="2" Grid.Column="2"
Content="-Y"
HorizontalAlignment="Center"
<Viewbox
Grid.Row="1" Grid.Column="2"
Width="200">
<local:Stick

/>

/>

IsEnabled="{Binding IsMotorOn.Value}"
Position="{Binding InputService.RightStickPosition.Value}"
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/>

</Viewbox>

</Grid>

<Label
Grid.Row="0" Grid.Column="1"

Content="{Binding Captions|[CaptionLogHeader] .Value}"

VerticalAlignment="Center" />

<DockPanel
Grid.Row="1" Grid.Column="1"
LastChildFill="True">

<Button
DockPanel.Dock="Bottom"
Command="{Binding TeachCommand}"
IsEnabled="{Binding CanTeach.Value}"
Content="{Binding Captions[LabelTeach]
Width="100"
Margin="0,10,0,0"

HorizontalAlignment="Center" />

<ListBox
x :Name="TeachingLog"
ItemsSource="{Binding LogIltems}"
Width="200">
<i:Interaction.Behaviors>
<local:AutoScrollBehavior />
</i:Interaction.Behaviors>
</ListBox>

</DockPanel>
</Grid>

</UserControl>

7. 1F DockingWindow frpfij@d Logltem. cs A
» fEAR Extension A, /R#HERER SRS HHFALRE X, Y. Z {H.

()

namespace SimpleJog.DockingWindow

{

using static Epson.RoboticsShared.ExtensionsAPI.IRCXRobotManagerAPI;

/// <summary>

/// Teaching log list box item
/// </summary>

public class LogItem

{

.Value}"
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/// <summary>

/// Point number

/// </summary>

public int PointNumber { get; }

/// <summary>
/// Point position

/// </summary>
public IDictionary<RCXJogCartesianAxis, double>? WorldPosition { get;

/// <inheritdoc />
public override string ToString ()

{
if (WorldPosition == null)

{

return $"P{PointNumber}";

}

else

{

var x = WorldPosition[RCXJogCartesianAxis.X];

var y WorldPosition[RCXJogCartesianAxis.Y];

var z WorldPosition[RCXJogCartesianAxis.Z];

return $"P{PointNumber} X: {x:f2}, Y: {y:f2}, Z: {z:f2}";

(JEHE)

8. fE DockingWindow Cff¥HifilE AutoScrollBehavior.cs X ff.
X5 WPF AHIK, 4H754EE.

9. %% DockingWindow fF¥ R DockingWindowContentViewModelAddition. cs 3 ff.
= {E . xaml TPEINGEE B HER G4 .

» 52 NIEHIZS 2 BiER:, S HI8ERE APL 1Y IsOnline )&, IsOnline FEXZEREENIN true, WrIT

Nk false, HAl (IIEFESRIERSPIAPIRE) N null. EERED TN 2k PropertyChanged Hff.

e ObserveProperty(x => x.PropName).Subscribe(...) ZM$ API X HRH 4~ PropName HE AR
MV A fEA Extension WA N .

» BHURESS ZiH 2% APT £ IsMotorOn J&1E. IsMotorOn AJ AR HI RS A TAHAUIRASZEE AN null. HHL
RS E 2=l )z PropertyChanged .

o BT EE, #H Jogger XT%. REMLA NEBEES APT X% I A CreateJoggerAsyne J7ikJ5, W3k
3 Jogger X%, Jogger XHA IsValid #ri&, XAEN true BIIIRERIHAT. A Jogger XTHRITVENS,
EEUHINZRE . WIEEEHIES BTSSR Jogger MR, HEBEMR Jogger X4,

o SEIFXIISE (MEEEEEE. ML) 78 RC+ &RdE=. 78 RC+ TR “Pahon#” s
oG BRI EAGER T SimpleJoge ARSI SimpleJog HWIZEUEL, WA TREELS G ERETH “fusht
N R

- AT DL FEAR YRR AT AL B B AR shBE R (W MR A EXS AT R RS, KRB EX N KBRS My E.
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o (EHIERTAAI, FIENRIEAARENT . 280 APT ASCRHRE 2T IR T ahiglE. ik, 724
Extension ", A& Jogger XFRINFMEZNEM &5, FFARYEE NS & A WSRO REAT AL B, WO 555 7]
BEATHEE, RAFREL. ZIEFNSUTZAHEMES, Ei— AR SIRERE R, W Esh 2k
o

- WA SCIUGH IEAEBEAT IAEh I 5 S A sl

s SO A APT XSTRM PointFileDescriptors JBMH3k7S . AN Extension BERIEYRINLES NI E
R, HEAESRERT 2SN, B LR REEI SR Les N oBRa 3t ARG S5 et
o A Extension 1, fRS/RZEIYATHLES NIERIN SSCHE, B TCIESREL, WAL sSscfh 2 — A Bhr. BHAR
B HFR S, WP CanTeach. Value N false, ZEFRZIZEAM G S .
o YFIHLEE ARG SRR N EHE API B CurrentRobotNumber JEMEFREL. VI M4uiblLes AN, %8
P2 filkx PropertyChanged =, iH7ELLIS BHESE H AR i 301

(HITHE )

namespace SimpleJog.DockingWindow
{
()

/// <summary>
/// Extension : Docking Window (Specific Part)
/// </summary>
internal partial class DockingWindowContentViewModel
{
/// <summary>
/// The controller is online or not
/// </summary>
public ReactivePropertySlim<bool> IsOnline { get; } = new(false);

/// <summary>

/// Motors are powered or not

/// </summary>

public ReactivePropertySlim<bool> IsMotorOn { get; } = new(false);

/// <summary>

/// Motor state expression

/// </summary>

public ReactivePropertySlim<string> MotorState { get; } = new("Off");

/// <summary>

/// Toggle motor state command

/// </summary>

public AsyncReactiveCommand MotorToggleCommand { get; }

/// <summary>

/// TeachCommand feasibility

/// </summary>

public ReactivePropertySlim<bool> CanTeach { get; } = new(false);

/// <summary>

/// Teach command

/// </summary>

public AsyncReactiveCommand TeachCommand { get; }
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/// <summary>

/// Teached points information for log

/// </summary>

public ReactiveCollection<LogItem> LogItems { get; }

Il
—
s
~.

/// <summary>

/// API result expression

/// </summary>

public ReactivePropertySlim<string> APIResult { get; } = new();

/// <summary>

/// RAuxiliary information for API result (Error message etc.)

/// </summary>

public ReactivePropertySlim<string> APIResultAux { get; } = new();

/// <summary>

/// Controller connection API object

/// </summary>

private IRCXControllerConnectionAPI? connectionAPI;

/// <summary>

/// Controller API object

/// </summary>

private IRCXControllerAPI? controllerAPI;

/// <summary>

/// Robot manager API object

/// </summary>

private IRCXRobotManagerAPI? robotManagerAPI;

/// <summary>

/// Point API object

/// </summary>

private IRCXPointAPI? pointAPI;

/// <summary>

/// Jogger object

/// </summary>

private IRCXRobotManagerAPI.IRCXJogger? _jogger;

/// <summary>

/// Polling timer

/// </summary>

private PeriodicTimer? pollingTimer;

/// <summary>

/// Polling task

/// </summary>

private Task? pollingTask;

/// <summary>
/// Next axis to Jjog
/// </summary>
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private IRCXRobotManagerAPI.RCXJogCartesianAxis targetAxis =
IRCXRobotManagerAPI.RCXJogCartesianAxis.Z;

/77
/77
/17

<summary>
Polling interval
</summary>

private const long pollingMSec = 10;

/77
/17
/17

<summary>
Target point file for teaching
</summary>

private string? targetPointFile;

/77
/77
/77
/77

<summary>
Toggles the motor state
</summary>
<returns>Task</returns>

private async Task OnMotorToggleAsync ()

{

/77
/77
/77
/17
/77
/77

if (_controllerAPI != null)
{
if (_controllerAPI.IsMotorOn == true)
{
var result = await controllerAPI.MotorOffAsync()

APIResult.Value = result.ToString();
APIResultAux.Value = string.Empty;

}

else if (_controllerAPI.IsMotorOn == false)

{
var result = await controllerAPI.MotorOnAsync();
APIResult.Value = result.ToString() ;
APIResultAux.Value = string.Empty;

<summary>

Jog along specified axis
</summary>

<param name="axis">Axis</param>

<param name="position">Stick position</param>

<returns>Task</returns>

private async Task Jog (

IRCXRobotManagerAPI.RCXJogCartesianAxis axis,
double position

if (_jogger != null && jogger.IsValid)

{
var oppositeDirection = (position > 0);
var (result, message) = await

_Jjogger.StartCartesianJogAsync (axis, oppositeDirection);

APIResult.Value = result.ToString () +
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(string.IsNullOrEmpty (message) ? string.Empty : " *");
APIResultAux.Value = message;

/// <summary>
/// Check the stick positions and jog

/// </summary>
/// <returns>Task</returns>
private async Task CheckStickPosition ()

{

switch ( targetAxis)

{
case IRCXRobotManagerAPI.RCXJogCartesianAxis.X:
if (Math.Abs (RightStickPosition.Value.X) >=

_positionThreshold)

awailt Jog( targetAxis, RightStickPosition.Value.X);

}
_targetAxis = IRCXRobotManagerAPI.RCXJogCartesianAxis.Y;

break;

case IRCXRobotManagerAPI.RCXJogCartesianAxis.Y:
if (Math.Abs (RightStickPosition.Value.Y) >=
_positionThreshold)

await Jog( targetAxis, RightStickPosition.Value.Y):;

}
_targetAxis = IRCXRobotManagerAPI.RCXJogCartesianAxis.Z;

break;

case IRCXRobotManagerAPI.RCXJogCartesianAxis.Z:
if (Math.Abs (LeftStickPosition.Value.Y) >=
_positionThreshold)

await Jog( targetAxis, LeftStickPosition.Value.Y);

}
_targetAxis = IRCXRobotManagerAPI.RCXJogCartesianAxis.X;

break;

/// <summary>

/// Set target point file

/// </summary>

/// <param name="robotNumber">Robot number</param>
private void SetTargetPointFile (

int? robotNumber

_targetPointFile = null;

if ( pointAPI != null)
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var descriptors = pointAPI.PointFileDescriptors;

_targetPointFile = descriptors
.Where (x => x.RobotNumber == robotNumber && x.IsDefault)
.Select (x => x.FileName)
.FirstOrDefault () ;

if ( _targetPointFile == null)
{

_targetPointFile = descriptors
.Where (x => x.RobotNumber == null)
.Select (x => x.FileName)
.FirstOrDefault () ;

CanTeach.Value = (IsOnline.Value &&
!string.IsNullOrEmpty ( targetPointFile));
}

/// <summary>

/// Teach point

/// </summary>

/// <returns>Task</returns>
private Task OnTeachAsync ()
{

if ( pointAPI != null && targetPointFile != null)
var (result, points) = pointAPI.GetPoints( targetPointFile);
if (result == RCXResult.Success && points != null)
{
var pointNumbers = points.Select (x =>

(int) x["Number"] .Value) .ToHashSet () ;
var pointNumberRange = Enumerable.Range (
_pointAPI.PointNumberMin,

_pointAPI.PointNumberMax - pointAPI.PointNumberMin +
1
) ;
foreach (var number in pointNumberRange)
{
if (!pointNumbers.Contains (number))
{
var stamp = DateTime.Now.ToString ("yyyy-MM-dd
HH:mm:ss") ;

var teachResult = pointAPI.TeachPoint (
_targetPointFile,
number,

description: $"SimpleJog: {stamp}",
shouldSave: true

)

APIResult.Value = teachResult.ToString() ;
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APIResultAux.Value = string.Empty;

if (teachResult == RCXResult.Success)
{
LogItems.Add (new (number,
_robotManagerAPI?.WorldPosition)) ;
}

break;

return Task.CompletedTask;

/// <summary>

/// Constructor

/// </summary>

public DockingWindowContentViewModel ()

{
MotorToggleCommand = IsOnline
.ToAsyncReactiveCommand ()
.WithSubscribe (OnMotorToggleAsync)
.AddTo (_disposables) ;

TeachCommand = CanTeach
.ToAsyncReactiveCommand ()
.WithSubscribe (OnTeachAsync)
.AddTo (_disposables) ;

/// <inheritdoc />
public Task WindowCreated ()
{
_connectionAPI = Main.GetAPI<IRCXControllerConnectionAPI> () ;

_connectionAPI?.ObserveProperty (x =>
X.IsOnline) .Subscribe ( (isOnline) =>

{

IsOnline.Value = (isOnline == true);

CanTeach.Value (IsOnline.Value &&
!string.IsNullOrWhiteSpace ( targetPointFile));
})
.AddTo (_disposables) ;

_controllerAPI = Main.GetAPI<KIRCXControllerAPI> () ;
_robotManagerAPI = Main.GetAPI<IRCXRobotManagerAPI> () ;
_pointAPI = Main.GetAPI<IRCXPointAPI>();

_controllerAPI?.ObserveProperty(x => x.IsMotorOn) .Subscribe (async

(isMotorOn) =>
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IsMotorOn.Value = (isMotorOn == true);
MotorState.Value = (isMotorOn == true) ? "On" : "Off";
if ( _robotManagerAPI != null)
{

if (isMotorOn == true)

{
_Jjogger = await robotManagerAPI.CreateJoggerAsync() ;
_pollingTimer = new
PeriodicTimer (TimeSpan.FromMilliseconds (_pollingMSec)) ;

_pollingTask = Task.Factory.StartNew(async () =>

{
while (await pollingTimer.WaitForNextTickAsync/())
{

await CheckStickPosition () ;

}):
}
else
{
if (_jogger != null)
{
await jogger.DisposeAsync () ;
_Jjogger = null;
}
_pollingTask?.Dispose () ;
_pollingTimer?.Dispose () ;

})
.AddTo (_disposables) ;

_robotManagerAPI?.ObserveProperty (x =>
x.CurrentRobotNumber) .Subscribe ( (robotNumber) =>

{
SetTargetPointFile (robotNumber) ;

})
.AddTo (_disposables);

return Task.CompletedTask;

10. 4w%5 MainMenultem. cs /4.
o WEhERELLSHLEE A TR OBEREehl) ERCE AR, Kk, FiEd T AT E O RKERE, Wi
TR %R
o TEREPSHIE TR TS H25%E: APT. ConnectControllerAsyne J5vkE RC+ FARMIEHIZHERAFE, Az
ER R 20 LS NEHIEY . AEESNERNER “PC SiEH|2ER:” .
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(FHiHE)
/// <inheritdoc />
public async Task ExecuteMainMenultemCommandAsync (
string commandName,
bool fromToolBar

if (fromToolBar)
{
var controllerConnectionAPI =
Main.GetAPI<KIRCXControllerConnectionAPI> () ;
if (controllerConnectionAPI?.IsOnline == false)

{

= await
controllerConnectionAPI.ConnectControllerAsync () .ConfigureAwait (true) ;

}

await DockingWindowContentViewModel.Show() ;
(%)

11. %m%E Captions. xlsx Xf#.

A B C D E F G H

1 b description symbal DEL |English Japanese German French
2 English_en Japanese_ja German_de French_fr
3
4 Exttension Name ExtensionName Simple Jog il Einfacher Jogginglauf Jogging simple

r .

Main M & ToolB . .

s 1 Ite?': e oomar Mainhdenu Simple Jog MRS Einfacher Jogginglauf Jogging simple
6
7 faoo Docking Window Title WindowTitle Simple Jog WHa g Einfacher Jogginglauf Jogging simple
8 M "Toggle" Label LabelToggle Toggle TR Umschalten Basculer

r Enregistrer

402 "Teaching Log:" Caption  CaptionLogHeader Teaching log: T 7 Unterrichtstagebuch: _
9 grogs tep P 9 g'eg T-F0Y g d'enseignement:

w10 f3p3 “Teach" Label LabelTeach Teach Fi—F Teachen Enseigner

12. BT R,
= i5FJF Extension M. HLas NEBEARH “ahonzl”, P “BUHUEs” mimm, WHAHLEs g a0,
o MRIENLES NN E LS, AN TCEREALPRIEATHEERE . SO et Fofh 7 208 bl as ML B LS5
FHERAE
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' Epson RC+ 8.1.2.0 Premium Edition [EXP] - Project C:\EpsnnRCQﬂ\ijech\Simu\atnrDemms\G}(B_é__T_mlﬂe = m} X
File Edit View Project Run Tools Setup Extension Window Help
iR =] B #OEEE,EO G| % Comecton [GeCsampe~| & & 7,
i Halted tasks =
Project Explorer ~ BoX ¥
- i
q _ Motor: m Success  Teaching log:
| e P3 X: 550.00, : 0.00, Z: 0.00
il GAD_L_Emphe +Z +Y
- Program Files
@ Main.prg s A
Include Files
—.ﬁb Robot Points
.ﬁ} Common
e W JOERN JIOF
@ Points.pts
433 Labels
*E Macros v v
*ﬂ Vision
* GUI Builder -z -Y
- Force Control
*.—&. Force Guide
% Libraries
Status v I ox
B PER
TEFZm, FSEHUE T AN A& T, (24 Xbox Wireless Controller _EAfHIAFIHI.)
1. #£ Visual Studio HMRRITEBIREHEEH XS SimpleJog WH, BEATUINE S,
= ¥ TargetFramework 3N net8. 0-windows10.0.19041.0.
o MILA{HH Windows i&4TH} (WinRT) HHY Windows. Gaming. Input API, {E-TFAbFRIEARTAA.
2. Y%% install. json A4,
o AZSHTHREITE A
o RN SIS, Extension (T SAT R HIII P2 SO
e %5 Extension FfE—iEEINFAIFEFE
o MENEIT.
{
"Contents": [
I
"Dependents": [
"Microsoft.Windows.SDK.NET.d11l",
"WinRT.Runtime.dll"
]
}
3. f£ DockingWindow SCAFJAERANUIT SCAF.
= GamepadInfo. cs
o TP TRE SR GamepadInfo 28301,
- Windows. Gaming. Input ] Gamepad S THUVEIRE], Tk ERARM S T HM ARG . B,

TEA Extension 1, 4% &IN5 TFAR3EAT 1R o
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(HT)

namespace SimpleJog.DockingWindow
{

using Windows.Gaming.Input;

/// <summary>
/// Gamepad information
/// </summary>
public class GamepadInfo
{
/// <summary>
/// Gamepad object
/// </summary>
public Gamepad Gamepad ({

/// <summary>

/// Gamepad number

/// </summary>

public int Number { get;

/// <summary>
/// Gamepad name
/// </summary>

public string Name => $"Gamepad #{Number}";

/// <summary>
/// Constructor
/// </summary>

/// <param name="gamepad">Gamepad object</param>
/// <param name="number">Gamepad number</param>

public GamepadInfo (
Gamepad gamepad,

int number

Gamepad = gamepad;
Number = number;

» [GamepadInputService. cs

e T4 Extension HETAHIAEEL IGamepadInputService KGR

(HT)

namespace SimpleJog.DockingWindow
{
using Reactive.Bindings;

using Windows.Gaming. Input;
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/// <summary>
/// Interface of gamepad input service
/// </summary>
public interface IGamepadInputService
{
/// <summary>
/// Property for current reading
/// </summary>
public IReadOnlyReactiveProperty<GamepadReading> CurrentReading {
get; }

/// <summary>
/// Set target gamepad
/// </summary>
/// <param name="gamepad">Gamepad object</param>
public void SetGamepad (
Gamepad gamepad
) ;

/// <summary>

/// Start service
/// </summary>
public void Start();

/// <summary>

/// Stop service
/// </summary>
public void Stop() ;

= GamepadInputService. cs

o TR, IGamepadInputService I GamepadInputService RIS,
- A ER TR, EIHRARS. B2, MRS R, SEbEER. BT
DispatcherTimer AJ Tick &7E UI 2 iEA, FULATLLUTH System. Windows. Input F) Mouse 3£
1l

(HiTHE)

namespace SimpleJog.DockingWindow
{
using Reactive.Bindings;
using System.Windows.Threading;

using Windows.Gaming.Input;

/// <summary>

/// Implementation of gamepad input service

/// </summary>

public class GamepadInputService : IGamepadInputService

{
/// <inheritdoc />

public IReadOnlyReactiveProperty<GamepadReading> CurrentReading =>
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_reading;

/// <summary>

/// The substance of CurrentReading

/// </summary>
private readonly ReactivePropertySlim<GamepadReading> reading =

new (mode:

ReactivePropertyMode.None) ;

/// <summary>

/// Target gamepad

/// </summary>
private Gamepad? gamepad;

/// <summary>

/// Timer for polling

/// </summary>

private DispatcherTimer timer;

/// <summary>

/// Polling interval

/// </summary>

private const int pollingIntervalMSec = 16;

/// <summary>

/// Constructor
/// </summary>

public GamepadInputService ()

{

_timer = new()

{

Interval = TimeSpan.FromMilliseconds ( pollingIntervalMSec),

iy

_timer.Tick += ( , ) =>
{
if (_gamepad != null)
{

if (Mouse.LeftButton == MouseButtonState.Pressed)
{
return;
}
_reading.Value = gamepad.GetCurrentReading();

/// <inheritdoc />
public void SetGamepad (

Gamepad? gamepad

_gamepad = gamepad;
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/// <inheritdoc />
public void Start ()
{

_timer.Start();

/// <inheritdoc />
public void Stop()

{
_timer.Stop();

s InputService. cs

o H TR IR TN FE N AEx tension B FHEIA MRS InputService HICfF.
- Stick FIRFRAGFEEAZRLIIE, (HENIESHATIEX A AL . JR TR IR AT BIE AL T Hh SrAr
B, EEATRARE. fERETEE N AR T e X AT . A, BE AT EIR &, e
LR, A TS, X T ALEE.

(HITH)

namespace SimpleJog.DockingWindow

{
()

/// <summary>
/// Input service
/// </summary>
public class InputService : IDisposable
{
/// <summary>
/// State of gamepad buttons
/// </summary>
public ReactivePropertySlim<GamepadButtons> Buttons { get; } =
new (GamepadButtons.None) ;

/// <summary>

/// Left stick position

/// </summary>

public ReactivePropertySlim<Vector> LeftStickPosition { get; } =

new () ;

/// <summary>

/// Right stick position

/// </summary>

public ReactivePropertySlim<Vector> RightStickPosition { get; } =
new () ;

/// <summary>
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/// Stores the most recently calculated smoothed position for the
left stick.

/// </summary>

private Vector leftSmoothedPosition;

/// <summary>

/// Stores the most recently calculated smoothed position for the
right stick.

/// </summary>

private Vector rightSmoothedPosition;

/// <summary>

/// Dead zone definition

/// </summary>

private const double deadZoneFactor = 0.05;

/// <summary>

/// Represents the smoothing factor used in calculations that
require exponential smoothing.

/// </summary>

/// <remarks>This constant determines the weight given to new data
points versus historical data

/// in smoothing algorithms. A lower value results in smoother
output but slower response to changes.</remarks>

private const double smoothingFactor = 0.2;

/// <summary>
/// Disposables
/// </summary>

private readonly CompositeDisposable disposables = [];

/// <summary>

/// Constructor

/// </summary>

/// <param name="gamepadInputService">Gamepad input service</param>
public InputService (

IGamepadInputService gamepadInputService

gamepadInputService.CurrentReading.Subscribe ( (reading) =>
{

Buttons.Value = reading.Buttons;

_leftSmoothedPosition = AdjustPosition (
new Vector (reading.LeftThumbstickX,
reading.LeftThumbstickY),
_leftSmoothedPosition
) ;
_rightSmoothedPosition = AdjustPosition (
new Vector (reading.RightThumbstickX,
reading.RightThumbstickY),
_rightSmoothedPosition
) ;
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LeftStickPosition.Value = leftSmoothedPosition;
RightStickPosition.Value = rightSmoothedPosition;

})
.AddTo (_disposables) ;

/// <summary>

/// Dead zone check and smoothing

/// </summary>

/// <param name="currentPosition">Current

stick position</param>

/// <param name="lastPosition">Last stick position</param>
/// <returns>Adjusted stick position</returns>

private Vector AdjustPosition (
Vector currentPosition,
Vector lastPosition

var distance = Math.Sqrt (
Math.Pow (currentPosition.X, 2.0)

+ Math.Pow (currentPosition.Y, 2.0)

) ;

if (distance < deadZoneFactor)

{

return new Vector();

}

else

{

return new Vector (

lastPosition.X * (1.0 - smoothingFactor) +

currentPosition.X * smoothingFactor,

lastPosition.Y * (1.0 - smoothingFactor) +

currentPosition.Y * smoothingFactor

) 7

/// <inheritdoc />
public void Dispose ()
{

_disposables.Dispose() ;

4. %% DockingWindow X3 FH) DockingWindowContent. xaml 34

w R LER Grid Fgsingl, g T iEFRERFR ComboBox.

o ItemsSource #f5EF| Gamepads ( ReactiveCollection<GamepadInfo> ).

e SelectedIndex #BEF| SelectedGamepadIndex. Value. SelectedGamepadIlndex J&

ReactivePropertySlim<int> .
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w KHES] Stick B LeftStickPosition A1 RightStickPosition 2355 HMCH
InputService. LeftStickPosition 1 InputService.RightStickPosition,

(T
<StackPanel
Grid.Row="2" Grid.Column="0"
Orientation="Horizontal">
<Label
Content="Gamepads:"
VerticalAlignment="Center" />
<ComboBox
ItemsSource="{Binding Gamepads}"
SelectedIndex="{Binding SelectedGamepadIndex.Value}"
DisplayMemberPath="Name"
IsReadOnly="True"
MinWidth="100"
VerticalAlignment="Center"
Margin="10,0,0,0" />
</StackPanel>
(JEHE)

5. Zw%E DockingWindow 43 TFHJ DockingWindowContentViewModelAddition. cs U4
s CheckStickPosition J5#EHfi] LeftStickPosition ZEEE N InputService. LeftStickPosition %,

o RO EREREF, WK TFWA IR, Sfitk GamepadAdded A1 GamepadRemoved Fff. WIRTETE iGN
RIER AR R, MIA S bR IXEe s, RS2 A AME & BRI FA  (ScanGamepads J57%) o

o JERFEANET, @i InputService SEIM Buttons JEIE, THAIAHMN A4 .

(HTHE)
/// <summary>
/// Input service object
/// </summary>
public InputService InputService { get; }

()

/// <summary>

/// List of connected game pads

/// </summary>

public ReactiveCollection<GamepadInfo> Gamepads { get; } = new();

/// <summary>

/// Selected game pad index

/// </summary>

public ReactivePropertySlim<int> SelectedGamepadIndex { get; } =

new (-1) ;

()
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/// <summary>
/// Gamepad input service object
/// </summary>

private GamepadInputService gamepadInputService = new();
()
/// <summary>
/// Scans for connected gamepads
/// </summary>
private void ScanGamepads ()
{
SelectedGamepadIndex.Value = -1;
Gamepads.Clear () ;
const int waitMSec = 100;
const int maxRetryCount = 30;
for (var retryCount = 0; retryCount < maxRetryCount;

retryCount++)
{
if (Gamepad.Gamepads.Count <= 0)
{
Thread.Sleep ( _waitMSec) ;
}
else
{
foreach (var (gamepad, index) in
Gamepad.Gamepads.Select ((x, index) => (x, index)))

{

Gamepads.Add (new GamepadInfo (gamepad,

}
SelectedGamepadIndex.Value = 0;
break;

/// <summary>

/// Constructor

/// </summary>

public DockingWindowContentViewModel ()
{

InputService = new( gamepadInputService);
()
InputService.Buttons.Subscribe ( (buttons) =>

{
if ((buttons & GamepadButtons.LeftShoulder)

{

MotorToggleCommand.Execute () ;

1 + index));

0)
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if ((buttons & GamepadButtons.A) != 0)
{

TeachCommand.Execute () ;

})
.AddTo (_disposables) ;

SelectedGamepadIndex.Subscribe ( (index) =>

{
if (index >= 0)

{

_gamepadInputService.SetGamepad (Gamepads [index] .Gamepad) ;

})
.AddTo (_disposables) ;

Gamepad.GamepadAdded += ( , gamepad) =>

{
Gamepads .AddOnScheduler (new GamepadInfo (gamepad,

Gamepads.Count) ) ;

}i

Gamepad.GamepadRemoved += (_, gamepad) =>

{

var target = Gamepads.FirstOrDefault (x =>

ReferenceEquals (x.Gamepad, gamepad)) ;
if (target != null)

{

Gamepads.RemoveOnScheduler (target) ;
}i
ScanGamepads () ;

gamepadInputService.Start () ;

(Jeilis)
6. iE%m%E DockingWindow CAF¥7 1) DockingWindowContentViewMode. cs 4
» ZMEOR, HE{ZIE GamepadInputService.
(IS )

/// <inheritdoc />
public Task<bool> CloseAsync ()

{
__gamepadInputService.Stop () ;

return Task.FromResult (true) ;
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}
(JE )

7. ATRIEFNU
o SV, FIFSE L, #Asemdt ek A T A E .
» A Extension fEWEARTAASCRE TAEAELL TR
o IR Extension MU IBAEES, WTCIEMHURFHTHN
o FEARIEIEIE APT PAHFTHFHIAREHESIE LR, ToIEAE R AR St S HE 420, DRI 200 i Rk
FEAE, S PC MIRArE B,
- {EA Extension H', FFJE SiAHS BIRAARHEHE R T HEIEIE 0. 75 0T UHIWT A mT LA BE B A TG AE S
WG (FEEFE) , "TLUEEHAT SPEL+ #34 "Motor On” EHARLEIFEM APL, MiiBkL il
ER ARG O ThRE, A GBI E BATE

5.5 Extension 9K

N T AEHABIREE R {E T R IF) Extension, 7553 T4 M. £ RC+ Extensions 1, ®[LUET Visual Studio [
M A B
R CL R P REATHT A
1. fE Visual Studio WRFTHINH, @EHs- ] - [k E] .
» MERTIERE, TEMRER I bin KRR SA R DLL /=Y.

2. EFEEHR-[#ME]-[Create RC+ Extensions Package].
» WIFERTR, Visual Studio MIMJESEMH CANINE AT,

Build Debug Test Analyze Tools Extensions

S

Build Solution Ctri+Shift+B
Rebuild Solution

Clean Solution

Run Code Analysis on Solution Alt+F11
Build Extension’ Ctrl+B
Rebuild Extension

Clean Extension’

Batch Build...
Configuration Manager...

Create RC+ Extensions Pac

» BUTE, SEWHRER N bin\Release B bin\Debug XL FA R . rexpkg X
» .rcxpkg XAFEATAE Epson RC+ ¥ JRINAEE HH e rh 2235 s .

B . rexpkg AI#Z LN %343 Epson RC+,

1. ¥ .rcxpkg XHFERE PC EWAEESCHFIEBA R N I =30,
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2. Jas) Epson RC+, MY EIZAAFET[F BITEEE B .

3. ERE A A _EARARYR R B AL, KNI TR R SO R BRI ARRIEIN I XA, TR ThREE B A 5] AR
TS ERE R Extension, LA T FEF122%5 .,
» FEIES [ExtensionfPfiiH] .

5.6 APl AP

fE RC+ Extension HWiHMAY, AJLLA A Extensions API JHH Epson RC+ 8.0 HIIhfE.
FE APT W FFR. WHEVEHNER, ESHERAE GitHub RN APT S0,

https://github. com/Epson-Robots/rcplus—extensions

AP| ik
IRCXPro jectAPT L SPEL+ HiHAMXM—4APL. &5 [HH].
IRCXPointAPT T S EEN APT 4. B [,
IRCXProgramEditorAPT Y5 Epson RC+ 8.0 FEFPgmiEdstfEMCH—4 APT. HSH [TEFHHAR] .
IRCXControllerConnectionAPI | SHEMIERIERAN KA APT 6. HSH [fEHdEeE] .
IRCXControllerAPT F T AREUE 25 R H 3T B APT 5. WS [IEhakE] .
IRCXTOAPT 5 1/0 #EMKH APT 4. w2 [1/0].
IRCXRobotManagerAPT EHENRIEARSCH) APT 5. iES0 (HLas AERAE] .
IRCXProgramExecutionAPT 5 Epson RC+ 8.0 FEFFHATIRIEMKRII—4L APT. 1625 [FEFFHAT] .
IRCXPreferencesAPI Y Epson RC+ 8.0 JFRIEGHEM KK 4 APL. S JFRMERE].

A Extensions API, iHIZUN T AR YmEHE AFREL APT 524,

var extensionAPI = Main.GetAPI<IRCXProjectAPI>();

5.6.1 mH
SIH B APT Sty

// Retrieves the API instance.
IRCXProjectAPI api = Main.GetAPI<KIRCXProjectAPI>()!;

// Opens the specified project.

var ret = await api.OpenAsync ("C:\\EpsonRC80\\projects\\SimulatorDemos\\C4 Sample",
false) ;

// Opens the specified project file.
ret = await api.OpenProjectFileAsync ("Main.prg");

// Builds the project.
ret = await api.BuildAsync();

// Closes the specified project file.
ret = await api.CloseProjectFileAsync ("Main.prg");

// Closes the project.
ret = await api.CloseAsync();
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5.6.2 ,If—i
T HAESBERR APT 4.

// Retrieves the API instance.
IRCXPointAPI api = Main.GetAPI<IRCXPointAPI>()!;

// Retrieves the list of point file names included in the project.
var pointFileNames = api.PointFileDescriptors.Select(x => x.FileName) ;

if (pointFileNames.Count () == 0) return;

var pointFileName = pointFileNames.ElementAt (0) ;

// Retrieves the list of point data defined in the specified point file.

var (ret, points) = api.GetPoints (pointFileName) ;

// Adds a point.
Dictionary<string, IRCXPointAPI.RCXPointElement> point = new() {
["Number"] = new(typeof (int), 10),
["Label"] = new(typeof (string), "MyPointLabel"),
["X"] = new(typeof (double), 100.0),
["Hand"] = new (typeof (IRCXPointAPI.RCXPointElement.Hand),
IRCXPointAPI.RCXPointElement.Hand.Lefty)
}i
var addResult = api.AddPoint (pointFileName, point);

// Deletes a point.
var deleteResult = api.DeletePoint (pointFileName, 10);

5.6.3 EFFYmigas
K TR GHERIEN APT 4.

// Retrieves the API instance.
IRCXProgramEditorAPI api = Main.GetAPI<IRCXProgramEditorAPI>()!;

// List of program editors currently opened in Epson RC+ 8.0.
var programkEditors = api.ProgramEditors;
if (programEditors == null || programEditors.Count () <= 0) return;

var editor = programEditors.ElementAt (0)!;

// Retrieves the content of the specified line number.
var (ret, content) = await editor.GetLineContentAsync(1l);

// Sets a breakpoint at the specified line number.
ret = await editor.SetBreakpointAsync(l);

// Clears the breakpoint set at the specified line number.
ret = await editor.ClearBreakpointAsync (1) ;

// Clears all breakpoints set in the program editor.
ret = await editor.ClearAllBreakpointsAsync() ;

5. 6. 4 IS ERE
Lz anEEMRN APT 5.
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// Retrieves the API instance.

IRCXControllerConnectionAPI? api = Main.GetAPI<KIRCXControllerConnectionAPI> () ;

// Retrieves the connection information of the controller last connected.
IRCXControllerConnectionAPI.IRCXConnection? lastConnection =
api?.GetLastConnection () ;

if (lastConnection == null) return;

// The controller number last connected.
int number = lastConnection.Number;

// Connects to the controller.

// Specify the controller number to connect to as the first argument.
bool connectResult = await
api?.ConnectionControllerAsync (lastConnection) .ConfigureAwait (false) ;

if (connectResult) {

// Process executed when the connection succeeds.
} else {

// Process executed when the connection fails.

}

bool? isConnected = api?.IsOnline; // The current connection state of the
controller.
if (isConnected == true) {

// Disconnects from the controller.

await api?.DisconnectControllerAsync () .ConfigureAwait (false);

5.6.5 1&g E

TR BE b 8505 B 8T APT R4
i BRI AR AY . RTINS, WS RHI8EE]

// Retrieves the API instance.
IRCXControllerAPI api = Main.GetAPI<IRCXControllerAPI>()!;

// Retrieves the list of controller setting categories.
var categoryNames = api.GetControllerSettingsCategoryNames () ;
var categoryName = categoryNames.ElementAt (1); // "Configuration" category.

// Retrieves the controller settings for the specified category.
var (result, settings) = api.GetControllerSettings(null, categoryName) ;

// Procedure for applying new values to the controller.
// Initiates a controller settings update session.

var (ret, id) = await api.StartSetControllerSettingsAsync()

// Updates the controller name.
settings["Name"].Value = "MyController";

// Submits the updated values for the specified category.

var result = await api.SetControllerSettingsAsync (id, categoryName, settings);

// Commits the changes and applies them to the controller.
var setResult = await api.CommitSetControllerSettingsAsync (id);
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5.6.6 1/0

5 1/0 #EMRET API £45.
TEERS . RTEHRER, ES [EhssiER] .

// Retrieves the API instance.
IRCXIOAPI api = Main.GetAPI<KIRCXIOAPI>()!;

var ioLabels = api.IOLabels; // List of I/0 label objects.

// Adds a new I/0 label.
= api.AddIOLabel ("MyLabel", IRCXIOAPI.RCXIOKind.Input, typeof (bool), O,
"MyComment") ;
if (ioLabels?.FirstOrDefault (i => i.Label == "MyLabel") is IRCXIOAPI.IRCXIOLabel
ioLabel) {

// Updates the existing I/0 label.

= api.AddIOLabel ("MyLabel", IRCXIOAPI.RCXIOKind.Input, typeof (bool), O,
"MyComment2") ;
}

// Creates an object that monitors the I/O state.
var ret = api.CreateWatcher<bool> (IRCXIOAPI.RCXIOKind.Input, 0, (watcher, oldData,
newData) => {
// Called when the I/O state changes.
1)

// To stop monitoring the I/O state, dispose of the watcher object.
if (ret != null) {
IRCXIOAPI.IRCXIOWatcher? watcher = ret.Value.Item2;
_watcher?.Dispose () ;

5.6.7 HMB{EARIE
5NL88 NBEMIZE) APT &5

// Retrieves the API instance.
IRCXRobotManagerAPI api = Main.GetAPI<IRCXRobotManagerAPI>()!;

// Retrieves the current robot number.
var currentRobotNumber = api.CurrentRobotNumber;

// Sets the current robot.
var ret = await api.SetCurrentRobotAsync (1) ;

// Retrieves the current joint position of the current robot.
var currentJointPosition = api.JointPosition;

// Monitors changes in the current robot’s joint position and performs processing
when it changes.
api.ObserveProperty(x => x.JointPosition) .Subscribe (position => {
// Do something
1) ;

// Retrieves the jogger object.
var jogger = await api.CreatedJoggerAsync () ;

// Executes a jog operation.
// When using an actual robot, ensure the emergency stop button can be pressed
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before executing.
var _ = jogger.StartJointJogAsync (IRCXRobotManagerAPI.RCXJogJointAxis.Jl) ;

5.6.8 EFHIT
KT RFTHRIER APT St

// Retrieves the API instance.
IRCXProgramExecutionAPI api = Main.GetAPI<IRCXProgramExecutionAPI> () !;

// Retrieves the list of user-defined functions registered in Epson RC+ 8.0.
var userFunctions = api.UserFunctions;

if (userFunctions == null || userFunctions.Count () <= 0) return;

// Executes the specified user function.
await api.StartFunctionAsync (userFunctions.ElementAt (0), false, false, Id);

// Executes a SPEL command.
awailt api.ExecuteSpelCommandAsync ("Motor ON") ;

5.6.9 FEHFIEGE
SRR EMRK APT £45.

// Retrieves the API instance.
IRCXPreferencesAPI api = Main.GetAPI<IRCXPreferencesAPI>();

// Retrieves the list of preference category names.
var preferenceCategories = api.GetPreferencesCategoryNames () ;

// Retrieves the preference values for the specified category.

var (ret, preferences) = api.GetPreferences (preferenceCategories.ElementAt (0)) ;

if (preferences == null) return;

// Modifies the development environment settings.
preferences["IsAutoSave"].Value = false;
await api.SetPreferencesAsync (preferenceCategories.ElementAt (0), preferences);

5.6.10 B
AT BoRE8E s ORI BAEZER APT 4.

// Retrives the API instance.
IRCXWindowAPI? api = Main.GetAPI<KIRCXWindowAPI> () ;

// Show message box.

var response = api?.ShowMessageBox (
new RCXCaption (Main.CommonId, Caption.ExtensionName),
new RCXCaption ("Are you OK?"),
IRCXWindowAPI.ButtonType.Yes No,
IRCXWindowAPI.IconType.Question

if (response == IRCXWindowAPI.ResponseType.OK)

// Process when the response is OK.
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CIRBELH TR WPF A WebView2 #MFHISESHE D AP,
» AJLMGCEELLR URTS
o MR (EEEM. PIEERA) 3k
o HBFBIEIZAT RC+ [ PC AHHPIEHZS Wuh
- WATLLURBI L AR HTTP k4548, DASCHL JavaScript BIERFIZIEFA.
o fEIZAT RC+ (1) PC AMUIZATHI Web SFHFREF
- WLMREMNHETF R4 (0 node) PANZHL.
- fENSHL WRtE#E §{port) . ${lang}, Wil EH S (AR « BRiEE %K.
o AJLME Web K (HTML. CSS. JavaScript 2§) szHiThAE.
o HWIHRM. WACRIER AT IHIA
o NEYWIE
= REUE P A5 R AR B B I
- RIESHEESEEAXT NN R ("RCX. Clear”, “RCX. Paste”, “RCX.SelectAll”, “RCX.Undo”,
”RCX. Redo”)

o JEIF1058 K% 5B R R NFHE  ("RCX. ShowHelp”)
» BIERENNGSE, ATLLS Cf TR E.
o WREIDUEFSZIL T LR BB N B NN SR chrome. webview. hostObjects. BuiltinBridges
- string GetCaption(int number): FKEUIETYm S MFREFZRTH .
- string ReadConfiguration(bool global): LA Base64 #widfgHfE\ill Extension M EEIE.

- string WriteConfiguration(bool global): LA Base64 i/ B N Extension ik EEL
IR
- 4 global #R&EN true B, WEHIEE Windows BEFHMILE; K false B, MHFEZHM 251
k.

// Retrives the API instance.
IRCXWindowAPI? api = Main.GetAPI<KIRCXWindowAPI> () ;

if (api != null)
{
// Show "Epson Global Portal" site in a docking window
var webVewInfo = new IRCXWindowAPI.WebViewInfo (
(., _, ) => new Uri("https://epson.com/"),
1d,
$"{Id}.External",
new RCXCaption (CommonId, Caption.WindowTitle External),
Main.CommonIcon

)

await api.ShowDockingWebViewWindowAsync (webViewInfo) .ConfigureAwait (true);

5.7 I RRIAA

7t Extension (RCHHE) H, LT H TR ERINM. TH SR, BoRisiE s NS5IhRe4E 3] Epson RC+
FIFLE] (IR -

XUEThREE Y Extensions APT RELMP SO, {EN  NET NEY EHELE Managed Extensibility
Framework (MEF) [ Export SZIKiz{T.

TEG)E Extension HWHMK, AILUEATTRAY AN Initial Feature #HTHES, WiH Q&S M MENHIDUELT
I

KA UL S R s SRV
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5.7.1 ERBMKE T Bi=%H4

Extension AJPAEESEEAPFRINAI T Extension FISEEATN., SEEATIH AT LA T8 T 0 2.

UEAR, TR, AT DAAS IS A T RA LA (AN T BA A AR AN SRR

e PES BRI i T AA I, 25 Extension HJA4. B dr S AESCE IR T AL E0 2 7] 3 AT DX o
AL, ATRAX I3 iy &2 75 2l T AL T .

EERAY EA, FEQEFTSHEE T O IRCXMainMenultemProvider f35.

[Export (typeof (IRCXMainMenultemProvider)) ]
public class MainMenultem : IRCXMainMenultemProvider
{

/// <inheritdoc />

public string Id => Main.CommonId;

/// <inheritdoc />
public string MenultemId => "MyExtension.MainMenultem";

/// <inheritdoc />
public IRCXMainMenultemProvider.Menultem MainMenuRootItem
{

get

{

return new IRCXMainMenultemProvider.Menultem

{

Caption = new RCXCaption (Main.CommonId, Caption.MainMenu),
Icon = Main.CommonIcon,

CommandName = "Main",

ToolTip = new RCXCaption (Main.CommonId, Caption.MainMenu),

b
}

/// <inheritdoc />
public IRCXMainMenultemProvider.TopLevelMenu TopLevel =>
IRCXMainMenultemProvider.TopLevelMenu.Default;

/// <inheritdoc />

public Task ExecuteMainMenultemCommandAsync (
string commandName,
bool fromToolBar

// (Code here)
return Task.CompletedTask;

}
WAL G ZANSEIN, 5ER Menultemld AESHAWTERES .
PLR S B

public IRCXMainMenultemProvider.Menultem MainMenuRootItem
{
get
{
return new IRCXMainMenultemProvider.Menultem
{
Caption = new RCXCaption (Main.CommonId, Caption.MainMenu),
Icon = Icon,
CommandName = "Main",
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Children =
[

new ()
{
Caption = new RCXCaption (Main.CommonId,
Caption.MainMenu Subl),
Icon = Icon,
CommandName = "Subl",
ToolTip = new RCXCaption (Main.CommonId,
Caption.ToolTip Subl),
by

new ()
{
Caption = new RCXCaption (Main.CommonId,
Caption.MainMenu Sub2),
Icon = Icon,
CommandName = "Sub2",
ToolTip = null,

}o
bi
}

¥ ToolTip WEN null B, 1ZEHRIUM A TREIZHA S TR,
HRTIE T, BOA 1R B SO TR 74T B S R BT

5.7.2 FHEEO

Extension A LB SRAEE AN AITH P2k R AR, SRE RS .

XPTEHER H (BESEEARRES) W BUERWPF PR AEThRERET 2o, BRIt APT ANRAUAH R SCHF .
TR P R ISR SR 205 Bl - IRCXUserControlViewModel o

internal partial class DockingWindowContentViewModel : IRCUserControlViewModel

{
/// <inheritdoc />
public string Id => Main.CommonId;

/// <inheritdoc />
public string ViewModelId => $"MyExtension.DockingWindow";

/// <inheritdoc />
public bool KeepOpenWhenProjectClosing => false;

/// <summary>

/// Captions

/// </summary>

public static IRCXCaptionGetter Captions { get; } = Main.Captions!;

/// <inheritdoc />
public RCXCaption WindowCaption { get; set; } = new(Main.CommonId,
Caption.WindowTitle) ;

/// <inheritdoc />
public ImageSource? WindowIcon { get; set; } = Main.CommonIcon;

/// <inheritdoc />
public Task<bool> CloseAsync ()
{

return Task.FromResult (true) ;

}

84



Epson RC+ 8. 0¥ FEINfE RC+ Extensions 8.0 Rev. 1

/// <inheritdoc />
public Task<bool> SaveAsync ()
{
return Task.FromResult (true) ;

}

/// <inheritdoc />
public void Reload()
{

}

/// <inheritdoc />
public void Copy ()
{
}

/// <inheritdoc />
public void Cut ()
{

}

/// <inheritdoc />
public void Paste()
{
}

/// <inheritdoc />
public void SelectAll ()
{

}

/// <inheritdoc />
public void Undo ()
{
}

/// <inheritdoc />
public void Redo ()
{
}

/// <inheritdoc />
public void ShowHelp ()
{

}

/// <summary>

/// Show docking window

/// </summary>

/// <returns>Task</returns>
public static async Task Show ()
{

DockingWindowContent control = new() ;

if (control.DataContext is DockingWindowContentViewModel controlViewModel)
{
awalt Main.GetAPI<KIRCXWindowAPI>
() .ShowDockingWindowAsync (controlViewModel, control);
}
}
}

a4 (Copy. Cut. Paste. SelectAll. Undo. Redo) i &% K HIgmiESE B s v I B Bk B o

TR 1 B S RI N B/ ZERIRSHES, W& O API ) GetContentState B SetContentState A2,
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PLFAEfE FIR DockingWindowContentViewModel T2 Undo K7
var api = Main.GetAPI<KIRCXWindowAPI> () ;

var state = api.GetContentState (this);
api.SetContentState (this, state | ContentState.CanUndo) ;

& R AEE N F10 g, 2i8A ShowHelp Hik.

PLRZfE ShowHelp FUE/R Extension AT PDF FMIREl. (FEARGIF, B PDF FMSCHEA T H Y
Resources ¥, E S EE] Extension 1, 1H7E Visual Studio H¥SCHHEYER “ARdRIE” WEN
CONZET, IR CEHIBH S BE N CURKEH]” B “an s E H] 7,

public void ShowHelp ()
{
try
{
var helpFilePath = Path.Combine (
Path.GetDirectoryName (Assembly.GetExecutingAssembly () .Location) !,
"Resources",
"Manual .pdf"
)

ProcessStartInfo processStartInfo = new /()
{
FileName = helpFilePath,
UseShellExecute = true,
}i
Process.Start (processStartInfo) ;

}

catch (Exception)

{
// Error handling

}

5.7.3 A%
B L] RC+ AOTE e Extension HHFIEE .
BEAALY RS, TEUEFSHEMEED IRCXProjectFileProvider HIZK,

[Export (typeof (IRCXProjectFileProvider)) ]
public partial class ProjectFileEditorProjectFile : IRCXProjectFileProvider
{

/// <inheritdoc />

public string Id => Main.CommonId;

/// <inheritdoc />
public string FileTypeName => "MyExtensionFiles";

/// <inheritdoc />
public string Extension => ".ext";

/// <inheritdoc />
public bool UseDefaultProjectExplorerItem => true;

/// <inheritdoc />
public RCXCaption ProjectExplorerRootItemCaption => new (Main.CommonId,
Caption.FileCategory) ;
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/// <inheritdoc />
public ImageSource? ProjectExplorerRootItemIconData => Main.CommonIcon;

/// <inheritdoc />
public ImageSource? FileIcon => Main.CommonIcon;

/// <inheritdoc />

public RCXCaption FileTypeNameCaption => new (Main.CommonId,
Caption.FileTypeName) ;

/// <inheritdoc />

public async Task OpenAsync (
string fileName

)

{
// Open project file editor window
ProjectFileEditor editorControl = new() ;

if (editorControl.DataContext is ProjectFileEditorViewModel
editorViewModel)

{
editorViewModel.FileName = fileName;
editorViewModel.LoadContent () ;
await Main.GetAPI<KIRCXWindowAPI>
() .ShowDockingWindowAsync (editorViewModel, editorControl) ;
}
}

/// <inheritdoc />
public void WriteInitialContent (
FileStream fileStream
)
{
try
{
// Write initial content of the file (optional)
using var writer = new StreamWriter (fileStream, Encoding.UTFS8) ;
writer.WritelLine ("ProjectFile Initial Content");
}
catch (Exception)

{
// Handle Error
}

}

1 Extension H, &S LA NI,
1. R “3THF” AbFE (OpenAsync)
o EY, WREETHEIUE SR, SRR T gREZ SO R Ss . fF S RS D g ERS, RSl S ETd
RS TSI AR . SRS il y Stn E TR, BRI aR g s it, M SO B P A5 A 28 LA PR A
M, HERgmESE .
2. TECAFBIERN BV N AL (WritelnitialContent)
o FAHAATEN, XHSUSIRECE, HoEiB 510 RE FileStream. WERWIIHENENS, WAL
TPATR R AL 2

¥ UseDefaultProjectExplorerltem FREWEN true I, WUIETIHFIFEEFISTAI Extension HIHTEDH .
(WRAME B TheE, ML E S — Pk P e s fd )
IR NN B A SR EE | L 7 3]

= K/~ Extension CAFZERIMALTNH
o fENTIREH, EAW “Brascf .. ” Bt .7 ATB MR “USingiiig ” LR SCER,
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. CRMSCHE SO T
o W ATIF. MBUH PR B AN R R SR

5.7.4 TiB FREEFRRIE

MwmmnTufaﬂﬂ%RﬁﬂﬁHmﬁH BTN A HIRRRIUE -
URBPIRITH 5 LA SCIFRHK, 68 A %“WEI#”#@Mo

PEIRITH W LA IS, JF HARANTIUH #T BLBET 202

X ARPR T E B
o ENRTH, W2 RITEIGE TIE .
» ENERBETFINHE, W2iEA Extension s .

FERITH AT A LR S, &P B SCERIIERN, A Extension 4.
BRI R A, FEAEFSHSEHEED IRCXProjectExplorerItemProvide H35.

[Export (typeof (IRCXProjectExplorerItemProvider)) ]
public partial class ProjectExplorerItem : IRCXProjectExplorerItemProvider
{

/// <inheritdoc />

public string Id => Main.CommonId;

/// <inheritdoc />
public IRCXProjectExplorerItemProvider.Item ProjectExplorerRootItem
{
get
{
return new ()
{
Caption = new(Main.CommonId, Caption.PECategory),
Icon = Main.CommonIcon,
Children =
[
new ()
{
Caption = new(Main.CommonId, Caption.PEItem),
Icon = Main.CommonIcon,
CommandName = "ItemCommand",
CommandParameter = "ItemCommandParameter",
ContextMenultems =
[
new ()

{

Caption = new(Main.CommonId, Caption.PEItemMenu),

CommandName = "ContextMenuCommand",

CommandParameter = "ContextMenuCommandParameter",

}s
}

/// <inheritdoc />

public Task ExecuteProjectExplorerItemCommandAsync (
string commandName,
object? commandParameter = null
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{
// (Code here)
return Task.CompletedTask;

5.7.5 M ERERE

SPEL+ FERF A LM# ] Declare iEA)KHATAE DLL HiE SUIAMBEREL. ZALH] B EIIBAT RC+ s CA7AE, T H
DLL 2N 32 ALARHIME R, X2 — R4

£ Extension WK TEAF, 24t 7H48: DLL, {# SPEL+ FEFEEWIRHIEN 64 (VFEFEEMN Extension PNEPE
o X/E Extension [ “AMTERE” ¥ A

b “HMNERRREL” IR FIAS I .
s 7£ SPEL+ FEFEH4HEAMITE Declare iEf],

Declare CallExternal, "C:\EpsonRC80\ExternalFunctionBridge.dl1l", "CallExternal",
(commandLine$ As String, ByRef output$ As String) As Int32

o commandLine$ J&—NFFFE, FATHMEUSE BB LS ERG51T.
o output$ R—NFRFEE, H TR,

o IRMEME R R BT A RAN .
- 0 FORIEWER (I .
- 4k 0 FortiiR.

o Onp)

Int32 ret
String outputs$

ret = CallExternal ("CubeRoot 10.0", ByRef output$)
Print output$

- 4 Run HOHH 2. 154434690031884,
B F Y REA, SIS HZEIE RCXExternalFunction, FHAENTGEIRES H k%4 .

[Export (typeof (RCXExternalFunction)) ]
[ExportMetadata ("Name", "CubeRoot") ]
public RCXExternalFunction CubeRoot = (command, parameters) =>
{
if (parameters.Count == | | !'double.TryParse (parameters[0], out var input))
{
return ValueTuple.Create (RCXResult.BadArgument, string.Empty) ;
}

double output = Math.Cbrt (input) ;

return ValueTuple.Create (RCXResult.Success, output.ToString());
b

Wy R A, TLAM SPEL+ F2F A Extension HRATSZHL & Fh g%k
HeAh, UREANE “HMBRE, fE3CFF Extension ) RC+ FRAHIAZATTH .
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Lo AMBREFRAT  (SERFEEoR, IR Iml 55 —17)

ret = CallExternal ("Execute program [arg(s)]", output$)

2. ANBRERFRE (AEERFER)

ret = CallExternal ("ExecuteNoWait program [arg(s)]", output$)
3. 3RALE CallExternal &Z5HLARHLNTNMHF 17 Hf

ret = CallExternal ("ErrorStr Str$ (retCode)" output$)

= f

Int32 ret

String output$

ret = CallExternal ("ErrorStr 0", ByRef output$)
Print outputs$

o J7E Run HO%IH Success.
(FZH )

AN, M DLL Hibf & I THH AN kT A ks . (FE 5 CallExternal RN Declare iFH])
1. GetTimeout (ByRef timeout As Int32) As Int32

» R CallExternal FUREHNIIA]. FACNZRD, WIEHESA 30,000,
2. SetTimeout (timeout As Int32) As Int32

» WHE CallExternal HIABRTESIR]. FASINZFD,
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6.1 Bk

H 7€ XA G AR VENY REThRE 2235 3] RC+80 Vision Guide RGEHHIHE X MHNT % .
ff Epson RC+ 8.0 Ver8.1.3.0 KZJGMIRRAH, PC fLucIhaerl LAMEH B & AR x 5.

S B 2 SCMLBEA B, 1T LK TR R R B SEFE] RCH80 Vision Guide R 72 CRUREA G ATLASE
LKL InageOp (IPIEEEHALEE, LIRS Geonetric MIGIEMIIALEE. WTLLRIAT OpenCV SE4NIMHE, SHA T
QTR 0 R T

AERF UL B € SLERT S SRR KT R 7%

XTI RJGHIE B XX R %, S [RC+ Extensions H#H] A& (Vision Guide 8.0 HfHH H
TE SCBERT D

6.2 FiafEH

Y REINEEN Windows DLL, FEASFA Visual C++ #HTH A, HUILUAI%EE Visual Studio. IHHERTZE%E RCH
Extensions M VSIX. 1¥4HEREIESR [5.2 2],

WAE GitHub L3RME TIRGIFET . ARBEFISEIINESFAR, HiFSHtit.

https://github. com/Epson-Robots/rcplus—extensions

6.3 HiE

LU, W RLBIE E E LR R .

6.3.1 mEmG#E

RC+ Extensions SEMMVSIXELA T T H 7 CHAAT KA Visual Studio HUHBUL “RC+ Custom Vision
Object”s

A% )8 Visual Studio WiH.

ETH A SeETRES, KE/R “RC+ Custom Vision Object Feature” FHH, iEMINGENHE XM R EE
Ho

WA B AT E JE 2 ) SR IR R g AT T
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Recent project templates Ces ~ Windows ~  Allproject fypes v
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& RC+ Extensions
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Project name
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6.3.2 £

AT H G, F dllmain. cpp AT,
HFZ e BB TR APT (S HEED , RIITETE R AN S T BARSLH

dlimain.cpp & X ~ 4 Solution Explorer
[ AutoContrast +|  (Global Scope) +|| © CVORun(CVO_PARAMS * inP | = P o-5sAa@ o p=

ue | } - lSearch Solution Explorer (Ctrl+:) PH

41 ; -
. . 3 Solution 'AutoContrast' (1 of 1 project)
u2 v CVOAPI int32_t cvOTeach(CVO_IMG* img, CVO_MODEL* mdl) 4 [B AutoConbast

43 { b o0 References

uy return CVO_NOERROR; b B0 External Dependencies

us L ] evo.ico

ue b+ dlimain.cpp

47 v CVOAPI int32_t CVORun(CVO_PARAMS* inParams, CVO_PARAMS* [ manifestrcxmanifest

ug { b [® RCPlussOCustomVisionObject.h
u9 auto a = 1;

50 return CVO_NOERROR;

51

52

L4

[118%  +|§ @ Noissues found 3 Ln:49 SPC  CRLF

Output

Show output from: ‘ v

Solution Expl...

Git Changes = Resource View

Properties v & >
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T HARTH BB R 30 H s s e T.
T B AR GO R M TR R s, T LA B E LGN RIVIBAT IO, Boh, T i B, Bn] AT

. S
WAHAT .
K1 RC+80 Custom Vision Olject Tester Ver,1.0.0 - o x
AutoContrast -
FeatureMatch Key Value
FeatureSIFT :: g
Feegerlob
Width 600
Heght 40
:.m
Key Value
Lett ]
Top ]
‘Width 80
Height 80
W Property
Key Value
Accept T00
Description foo
Werotle NumberTofind ;0
Key Value echckion
Hame AutoContrast ? e
NamePrefix AutoCont
IconFileName ouico
GrayscaleOnly False
Updatelmage True = . " "
s e s | i | s e [ e
HasTeach False Settings. Image Fike Grayscale v x
SeveModeifleinProsectfol False ) ' ' Key o
Properties Result tems Output | x g
ResultProperties [No | Angle Pixed PinelY MinX MinY Maxk Maxy Score Text et
Time

VAT HARITH AT RATKIEE . TERRIRTT RO JE N 42 E R Packages SUHFEIE, FEIZSUIFR T 018 4N rexpke
4 E SO A BRI e B AR T 2 iz, S0 B U RRPATAE RC+ A S

APT HHPUA bR B ZH Ao

W ZH LU U TS

KFAPTIVEA{E R, OFF GitHub #24LT (RC+ Extension HE XWX R API Z3%). APT KIVEM(E R EAE AL
0. AT

https://github. com/Epson-Robots/rcplus—extensions

6.3.5.1 CVOGetAPIVersion

UE PR BRI AL IS A AP T (R ARCAS o
BRI ILR B IAAE, EHEAEH .

CVOAPI int32 t CVOGetAPIVersion ()

{
return CVO_API VERSION;

}
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6.3.5.2 CVOGetProfile

ZEREAE RC+ JE BhI B A

TR B SN BRI BC BSOS B BLE ) CVO_PROFILE Z5ta ik fik Al

BRI EIES M API 5% k4. Properties F ResultProperties fPLES/HRBHZETREREEEME. R TR
BREYE, W2 “6.3.6 JEME” =Y.

CVOAPI int32 t CVOGetProfile (CVO PROFILE* profile)

{
strcpy s(profile->Name, CVO VALUE MAX LENGTH, "InvertColor");
strcpy s (profile->NamePrefix, CVO VALUE MAX LENGTH, "Invert");
strcpy s (profile->IconFileName, CVO VALUE MAX LENGTH, "InvertColor.ico");
profile->GrayscaleOnly = true;
profile->UpdatelImage = true;
profile->DetectItems = true;
profile->HasTeach = false;
profile->SaveModelFileInProjectFolder = false;
strcpy s (profile->Properties, CVO VALUE MAX LENGTH, "");
strcpy_s(profile—>ResultPropert1es, CVvO VALUE ~MAX LENGTH, "");

return CVO NOERROR;

6.3.5.3 CVOTeach

WL BAE X SR EOL R PR A
WRATETRH, WL

CVOAPI int32 t CVOTeach (CVO PARAMS* inParams, CVO PARAMS* outParams, CVO IMG* img,
CVO_MODEL* mdl)

{
return CVO NOERROR;

}

BRI L MG BAR RS CVO IMG. 5 HAE RS B .
WA PAFE RC+ s R AT S B
WITRAE RC+ undHTEH, 15K k{5 iR 45 CVO_MODEL.

CVOAPI int32 t CVOTeach (CVO IMG* img, CVO MODEL* mdl)
{

int32 t width = img->Width;

int32_ t height img->Height;

int32 t stride = img->Stride;

mdl->Size = 4 + 4 + 4 + stride * height;

memcpy (mdl->pBuffer + 0, &width, 4);

memcpy (mdl->pBuffer + 4, &height, 4);

memcpy (mdl->pBuffer + 8, &stride, 4);

memcpy (mdl->pBuffer + 12, img->pBuffer, stride * height);

return CVO NOERROR;
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6.3.5.4 CVORun

RS AEX GHATI B R -
MR E O EIE(E Bl cvo_IMG f£if.
WFEIATEG S, HES%Z CVO_ING IS R

CVOAPI int32 t CVORun (CVO PARAMS* inParams, CVO PARAMS*

CVO DETECT ITEMS* detectItems, CVO_ IMG*
{

outParams,
img, CVO_MODEL* mdl)

x++)

img->BytesPerPixel * x;

255 - img->pBuffer([idx + 0];
255 - img->pBuffer[idx + 1];
255 - img->pBuffer[idx + 2];

for (int y = 0; y < img->Height; y++)
{
for (int x = 0; x < img->Width;
{
int idx = img->Stride * y +
if (img->BytesPerPixel == 3)
{
img->pBuffer[idx + 0] =
img->pBuffer[idx + 1] =
img->pBuffer[idx + 2] =
}
else if (img->BytesPerPixel

== 1)

{

img->pBuffer[idx] = 255 - img->pBuffer[idx];

}
}

return CVO NOERROR;
}

WFARAERG A B A5 S, 376 CVO DETECT ITEMS i &M >(5H.
CVOAPI int32 t CVORun (CVO PARAMS* inParams, CVO PARAMS* outParams,

CVO_DETECT ITEMS* detectItems, CVO IMG* img, CVO MODEL* mdl)
{

detectItems->Count = 10;

for (auto 1 = 0; 1 < detectItems->Count; i++)

{
detectItems->Items[i].PixelX = rand() % img->Width;
detectItems->Items[i].PixelY = rand() % img->Height;

}

return CVO NOERROR;

6.3.6 B
f£ Vision Guide FHl-H Al o)t B CTEXT R AR B A E BB E B LA . EFIALL TN,

6.3.6.1 ¥

Property Extengion Display Display Display Display by Extgnsion
Accessible Always Detectltems HasTeach Profile Settings
AbortSeqOnFail X
Accept X X
Caption X
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Property Extengion Display Display Display Display by Extgnsion
Accessible Always Detect|tems HasTeach Profile Settings

CurrentResult X

Description X X

Enabled X

FailColor X

Graphics X

LabelBackColor X

ModelWinCenterX X

ModelWinCenterY X

ModelWinHeight X

ModelWinLeft X

ModelWinTop X

ModelWinWidth X

Name X

NumberToFind X X

PassColor X

PassType X

SearchWinCenterX X

SearchWinCenterY X

SearchWinHeight X

SearchWinLeft X

SearchWinTop X

SearchWinWidth X

Sort X

ThresholdHigh X X
ThresholdLow X X
M UERCEEE ) Properties BT @M.

= Accept

= ThresholdHigh

s ThresholdLow

6.3.6.2 EREM

Property Extengion Display Display Display Display by Extgnsion
Accessible Always Detect|tems HasTeach Profile Settings

Angle X X *1 X
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Property Extengion Display Display Display Display by Ext?nsion
Accessible Always Detect|tems HasTeach Profile Settings

CameraX X

Camera¥ X

Found X

MaxX X X *1 X

MaxY X X *1 X

MinX X X *1 X

MinY X X *1 X
NumberFound X

Passed X

PixelX X X

PixelY X X

RobotX X

RobotY X

RobotU X

Scale X X *1 X

Score X X

Text X X

Time X

*] DetectItems Fll ResultProperties ¥ WEF BN,

TERCE CHE RS, B ResultProperties EHEERIT.

= Angle

s MaxX/MaxY/MinX/MinY

= Scale
= Score

s Text
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