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Extension’ . - = " S
® Project file editor (Can be placed project explorer item)
Y 1-23uk TNVIIrERCTLIRIICERETE(D) Project explore item

External function
JOT5+ [E "C:¥EpsonRC80¥Extensions¥Extension1¥Exi

= Main menu and tool bar item: Epson RC+D X f v 7 4 vV F YDA = 2 —F XY — L Y—[TExtensionHL
HoA=a2—%BMNMTEET,

= Docking window: Epson RC+® X 4 v 7 4 v F 7 I[ZExtensionE O Fy ¥ v 7'y 4 v ¥ 2BINTE £
E

= Project file editor: v > = 7 M EHE N ICExtension®E DA 7 7 4 L ZBMTE $9,

= Project explore item: vy =7 + =7 X7 v —F —(CExtensionHEFHDOIHH ZBIMTE 9,

= External function: SPEL+7> & Declare A7 — b X~ b TExtension® DML Z M e 3T 9,

P E—FKA
BHOOMELGEED 7 7AILT Y7L — MNMIEMAIGETT, YYa—aryIosR7O—S—%2857Yv o L.
LEM]-[#Fr L WERB]%#®EIR L C[RC+]THREBEL TEBML £,

EEN7278Y 27 PRZEDEELAFL, RC+Hic A ¥ ZA b —A L7RIETT Ny ZBARET T,

A= a—-[FTNy 7 [Ty 7O %:#IRT % 2 & T, Extension® €L F L, 5E 7% ICEpson RC+25&EH) L %
T, Epson RC+23EEH) L 7214, 1B IR L 7ZBERE(V 4 Y F U RA =2 = )RRRIND T L EZHERL TS AT v, X4
VY4V F DX A AITIZExtension®D TNy ZREER R T [EXP] SRR I N E T,
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Epson RC+ 8.1.3.0 Premium Editio [EXPIF 7015+ C\EpsonRCB0\Projects\SimulatorDemos\GX&_C_Sample = (] X
TP EBEE FRV EER) Y- EybPYTU) EEK 9YFIMW) ALTH)
kB = W B fOEEEEeLsgs o sareiry v [ FF 2.
i EBLERIAL: ~ _
JoYyTs+ I9XT0-5- v X
CLIEER
Q

I 6Xe_C_sample
2 [F Fo45L7740L
Main.prg
[ AvN-FITAL
2 AV
e A
- Dtk 1
1” Points.pts
0-28 FRNIFAI
i-1 ¥70
N o ROEW]
i-E7 GUI Builder
t-cdy 427740
-y JA-AHAE
--day 54750 2752 v B X
#[E] 2--T7v vz

B[ - - -

RC+25EB T 3B, BIFEDRCHA Y AR VAR D BLEAITKT LT E Xy,

GitHubiCAPIY 7 7 L v A, BIX WY v A7 u 7 02HABELTCEY T, 707 a0REFEOFHMICS
WTHEL I, UTFTOURLEZZSIHL T F 3w,

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

54Fa—FUT7N

T T CIEFNEZ B A < BARH) 7 Extension Z {EL L £ 97,

MART DD, WET L7 7 ANVONER, —EZTZHLTV25E8H Y £, 7 74 LV R2IEDNEIL.
GitHubic HIEL Tw3 YV —2a—F—RXi2 TSR 23 0,
https://github.com/Epson-Robots/rcplus-extensions

Visual Studio D FEARIEC, C# 72 L DRFEICEED 2 EAMFHZEGL T bD L LT, FHZMNMLTHD X
ER

F a2 — b U T TYERK T ¥ % Extension:
2 [T TAAT L= K]
 [f5Y a 7]
5417 x7HhHAZLa—%—
T, PCICERTXARIMEBED—2THBE T 27 hH X7 %iEMT % Extension ZERLTAHEL & 95,

T, RC+ DRy F VI U4 Vv F YT, Va7 AWATDHERE 7L Ea—T& 2% X513 W)
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B, HROFHEEEZBIML 3 (b#d), SPEL+ 710275 LA0BGL & ICmA G L. 8T L edbic
FHEAEIELE S, 7o 7 AnRRREEIC L EZBEL, 5L ICH LT 7 AL EERL CTEEIL, &HD
277 ANETFERTIHIICLET,

I, BEOF 74 7Lva—Z—LEUL X REER. AT HICEBNMLES T30 TT, EEVH EIFol
BaLT, BRy MCXAFEZEHRLTCEL &, 7u 77 LR PHEICEILL 28561, Bl X =g o
B oD%, O BEMERT 5 EXAREICRD 9,

PCHEAxy V7 =2 IR INTWAREGEAICIE, BT —2 L ebic, BEZRASE3BAEZXET 2R L DI0H
b TESLTL &I,

FNCTIEHBEOEL x5,
W %R

1. [FIABAR] D FNEICHE > T, Extension DL 7 a7 P 2{ERKL £3,
= #HilZ. WebCamRecorder & L ¥ 9,
» YIHABEEIZ. Main menu and tool bar item ¥ X U Docking window # 5 = v 7 L £,
» ARMO64 fix Windows Tl¥, % x64 I L TL 72X 0,

2. Visual Studio L TE AR, TRy LT, BET S L 2ERLE T,
s RC+AA vV A=a— FDYHRZX 7D 2 = 2 —JHHIZ WebCamRecorder (xx) (xx ZFR/NTIEL) 258X
N, A==2—THHZERLT, FyFvrvs v Fyanannid OK cd,

3.7V 7L — ORI T Lo, —HRC+ #&TLEd,

4. Visual Studio ® YV Va2 —v a vz 27w —7—T, WebCamRecorder 70y =7 v 2 X727 Yy 7L, K
TEZHELET,
» TargetFramework %, net8.0-windows10.0.19041.0 icZH L ¥ 3,
o ZHICTX Y. Windows Media Foundation ® API 282 2 X 5 1c7a Y £3, ATFTOEHED, ZnIicEE
T 5% D T3, Windows Media Foundation 1Z. DirectShow D #ifk & L T, Windows Vista LLEED OS
IR I N TS COM R—2D APl & v F T3, BT, NET OfEHET 4 777 VITIZELY
AENTHTHAD, KiICh~ 2% Microsoft. Windows.CsWin32 72 E 2 W3 2 & C, IE#EZ [ 75 ) &
FtRICHACE L5,
* <EnableWindowsTargeting>true</EnableWindowsTargeting> DfTZ#EML 3, (

<PropertyGroup> M)
» <AllowUnsafeBlocks>true</AllowUnsafeBlocks> DfTZEML T3,

5. [V—n] >[NuGet v r—V~<F%—Yr— ] >V )a—2avyd NuGet Sy 7 —YOEH | #EIRL,
H 2B & £ 3,

» [ZME] & 7% 5, Microsoft. Windows.CsWin32 »¥v 7 — L #HE L, &HDOLEMR(KREDOEEMEEIX
v0.3.264 THEfi) %4 v A=A L E T,
e Microsoft.Windows.CsWin32 (¥, C# 25 Windows API Z fifH LIS 720 D 74 777 V) ¢, il
lX. https://github.com/microsoft/CsWin32 % ZIH L T 72 &\,

6. Visual Studio - 7'v ¥ = 7 }ic, NativeMethods.txt 3 X UF NativeMethods.json 7 7 4 v %3BI L £ 7
s I 5 lE. Microsoft. Windows.CsWin32 % i - C Windows AP1 ZH|H T 2 =0 ICbE R 7 7 4 v TT,
= NativeMethods.txt

MFStartup
MEFShutdown
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MFCreateAttributes
MFEnumDeviceSources
MFCreateSourceReaderFromMediaSource
MFCreateMediaType
MFCreateSinkWriterFromURL
MFCreateSample
MFCreateAlignedMemoryBuffer

(i)

CoInitializeEx
CoTaskMemFree

COINIT

NativeMethods.json

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

"public": true

7.7z i, UTo77A4v%E8MLF5,

Cameralnfo.cs

e Z o Extension T, 7 X 7 %327 7 X Cameralnfo 25 L T3 7 74 LT,

(HiTHE)

namespace WebCamRecorder
{
/// <summary>
/// Camera information
/// </summary>
public class Cameralnfo

{

/// <summary>

/// Friendly name (may not be unique)

/// </summary>

public string FriendlyName { get;

/// <summary>
/// Unique symbolic link
/// </summary>

public string SymbolicLink { get;

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

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

public CameralInfo (
string friendlyName,
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string symbolicLink

FriendlyName friendlyName;

SymbolicLink symbolicLink;

= CameralnfoCollection.cs

e NATD—EEZEKL, EELEZHATD AT 4TV — A(Windows Media Foundation ¢, 7 — Z WL D
AWVOE ATV 22 M)REUET 279D 7 5 X CameralnfoCollection Z i L T3 7 7 4 LT

j_o

(HifH)

namespace WebCamRecorder

{

(i)

/// <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
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var index = Cameralnfos.FindIndex (
(x) => (
x != null
&& x.FriendlyName == cameralInfo.FriendlyName
&& x.SymbolicLink == cameralnfo.SymbolicLink

) ;
if (index < 0)
{

return null;

}

else

{
if

(Marshal.GetObjectForIUnknown ( (nint) sourceActivates[index]) is not

IMFActivate managedSourceActivate)

{

return null;

var mediaSource =

managedSourceActivate.ActivateObject (typeof (IMFMediaSource) .GUID)

IMFMediaSource;
Marshal.ReleaseComObject (managedSourceActivate) ;
return mediaSource;
}
}
(F2E)

= JFrameProcessor.cs

as

o HATLOLHUEL 2EBREZUH S 27720 D4 v & —7 = 4 A [FrameProcessor #itih 33 7 7 4 L TT,

(HiTHE)

namespace WebCamRecorder
{
/// <summary>
/// Frame processor interface
/// </summary>
public interface IFrameProcessor
{
/// <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>
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public void Initialize(
uint width,
uint height,
uint stride,
uint bitRate
) ;

/// <summary>

/// Termniate the processor
/// </summary>

public void Terminate () ;

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

byte[] frame,

long duration

) s

/// <summary>

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

/// <summary>

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

public bool IsStopped { get; }

= CameraManager.cs

o IRIEEITV, EFUEER (LS [FrameProcessor % %32 7 7 AD 4 v A & v 2)ICEICERT — X %
#%3 CameraManager 7 7 2% itib 3% 7 7 4 LTI,

(HiTH)

namespace WebCamRecorder
{
()

/// <summary>
/// Camera manager
/// </summary>
public class CameraManager
{
/// <summary>
/// List of frame processors
/// </summary>
public List<IFrameProcessor> FrameProcessors { get; } = [];
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(i)

/// <summary>

/// List available cameras

/// </summary>

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

public unsafe CameralInfoCollection? ListCameras ()

{

()

/// <summary>
/// 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>1: got it, 0: not got, -1: error</returns>
private static unsafe int ReadFrame (
IMFSourceReader sourceReader,
byte[] frame,
out long duration
)
{
(i)

/// <summary>

/// Start the processings

/// </summary>

/// <param name="cameralnfo">Selected camera</param>
/// <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,
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PInvoke. MFSTARTUP_FULL) 2
if (hr.Succeeded)
{

_done = false;

var sourceReader = CreateSourceReader (cameralnfo) ;

if (sourceReader != null)
{
GetVideoInfos (
sourceReader,

out var width,

out var height,
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 if (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 () ;
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Marshal.ReleaseComObject (sourceReader) ;

= PInvoke.MFShutdown () ;

_done = true;
__stoppedAction?.Invoke () ;

= Previewer.cs

e NATERD T L ¥ 2 —%1TH 720D 2 7 A Previewer % ilih 3% 7 7 4 L TH,
- Previewlmage 25, V 4 ¥ FVICHGREZFRT 5720 D Image 2 v F v —ATF, #IHHLEIIC, ©
v b~y 77 —2%{EM L T, Previewlmage ® Source IZi%E L. LA, CameraManager 2> 5 % &
NEERT— 2%, €y b~y TICHEATHET,

(HiTH)

namespace WebCamRecorder
{
(Hh)

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

/// <summary>

/// Bitmap

/// </summary>

private WriteableBitmap? bitmap;

()

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

_width = (int)width;
_height (int) height;
_stride (int) stride;
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Application.Current.Dispatcher.Invoke (() =>
{
_bitmap = new(
_width, height,
96, 96,
PixelFormats.Bgr32,
null
)

if (PreviewlImage != null)

{

PreviewImage.Source = bitmap;

()

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

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

{
_bitmap.WritePixels (

new Int32Rect (0, 0, width, height),
frame,
_stride,

(ERM)
8. DockingWindow 7 # /v & —® DockingWindowContent.xaml 7 7 A L ZfREL £ 3,
w HERTY 4 Y P XD REWEAEEE L, ScrollViewer ZfitiE L T, Z O HC DockPanel Z 8 L ¥ 3,
» JL2> 5 H 5 TextBlock & Grid IFHIFRL £ 3

» Label & ComboBox % ¥ StackPanel Z3BhL £ 3

e Z ® Extension TlZ. ComboBox D Fuy F& Y v X =2 —%K R X324 vrc, (b LiTbhT
WIUD BB 2R IR L, BRIN TV EIAXS0—E2IELET, Fuy 78y v X=a—hbh

33



Epson RC+ 8.0 #i:5&#8E RC+ Extensions 8.0 Rev.1

XAIWERINZS, BEUEZEELET, 20T, BIGEERL 28, UTo 7o 87
4av v FELa—E7 VBIMT2-ET, INOEZLUEIICANL VY FLTEEET,
- AT —E % K7 Cameras( ReactiveCollection<CameraInfo> )

SEBIRINTVWBERHIATD, HAT—ETDA vF v 7 ZA%HKT SelectedCameralndex(

ReactivePropertySlim<int>)

- ARXT—E xR (IS % 2= v F RefreshCamerasCommand (ReactiveCommand)

o Label ® Content iZ{£H L T < 72X \», Captions[CaptionCamera].Value IcX4f v F L T\ E 7,
Extension Tli, RC+ OXKREFEIE->TH—H T4 XL 720 FF % Captions.xlsx It L £ 97, &
M2l L £ 9723, Captions.xlsx @ symbol 5| CEFR L 72 4 i1 (Z D13 CaptionCamera) % f# - T,
FIERICANA v F T 32 LT, RC+ DERFHEIWE2T2e— D TAXEBITHIZENRTEE T,

» Previewlmage & % {177z Image %iBML £ 9

<UserControl x:Class="WebCamRecorder.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: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
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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" />

</DockPanel>
</ScrollViewer>

</UserControl>

9. DockingWindow 7 # /b & — @ DockingWindowContentViewModelAddition.cs # e L £ 37,

= DockingWindow 7 # /L X —IiZl¥, DockingWindowContentViewModel.cs 7 7 f VD FFFEL, TN 5 2D
D 7 7 A T DockingWindowContentViewModel 7 7 A %5tk L % 37

» DockingWindowContentViewModel.cs IZ 1%, 7 7 —XRfR{FER LD, av—h vy b, X=X 7%
DaAVFVYIRERDAY v FAH Y, HEICIH L CUE %R L £ 4,

Z @ Extension Tli. 7 4 ¥ F v 7o —XEic, RGP ZE T 20B 2T 2Nz £,
(HTHE)

/// <inheritdoc />

public Task<bool> CloseAsync ()
{

__cameraManager.Stop () ;

return Task.FromResult (true);

(M)

o DockingWindowContentViewModelAddition.cs IZ(Z, Ea—FETALDaAa vV A +F772E 74V U4
K2 —FE72 1 IE 4L 5 WindowCreated A Y v F 03B D £9, 74 v FUiHDO 7w X7 4 2a~<w v
Fo. BXU0Zn01cBfRT 2 APLOIFUHLIZ, 2OT77AMICEL DB LT, La—ET L 2KE
FaB L XI<KGddcE 3,

(HiTHE)

namespace WebCamRecorder.DockingWindow
{
(i)
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/// <summary>
/// Extension : Docking Window (Specific Part)
/// </summary>
internal partial class DockingWindowContentViewModel
{
/// <summary>
/// Camera list
/// </summary>
public ReactiveCollection<CameraInfo> Cameras { get; }

Il
—
—
Qo

/// <summary>

/// Index of the selected camera

/// </summary>

public ReactivePropertySlim<int> SelectedCameralndex { get; } =
new (-1) ;

/// <summary>

/// Refresh camera list command

/// </summary>

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

()

/// <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() ;
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/// <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]) ;

/// <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) ;

SelectedCameralndex.Subscribe (async (index) =>

{

await OnSelectedCameraChanged (index) ;

)
.AddTo (_disposables) ;

(TRM)
10. DockingWindow 7 # v % —® DockingWindowContent.xaml.cs 7 7 4 L Z#RE L £ 3,
» JLbta—HDImage 2V FR—AV~DOZWE, Ca—ETVICELET,

(HITHE)
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if (DataContext is DockingWindowContentViewModel viewModel)

{

viewModel.SetPreviewImage (PreviewImage) ;
}
(T0)

11. Captions.xlsx 7 7 A L ZFWCHREL £ 3,

s GAL7ZX 951, RC+ ORPREFEBIME>TE =D ITAXLTZ0WXFHZ, 2o7 74l 9,

A B C D E F G
1 o description symbol DEL  English Japanese German
2 English_en Japanese_ja German_de
3
4 fo Exttension Name ExtensionMName WebCamRecorder DxFhASL O - WebCamRecorder
r .
s | ::ﬁam Menu & ToolBar Mainhenu WebCam Recorder D FhAS L a—4— WebCam Recorder
em
6
v
; |400 Docking Window Title WindowTitle WebCam Recorder DrFhAS L3~ 4— WebCam Recorder
v
401 "Camera:” Caption CaptionCamera Camera: h#s Kamera:

e IDIZ. ¥ T avBEETT, COTFANNTEELAVIIICIEEL TLFI W,

o description (I, 2 A Y FTF, HRHICEHES ZEHTEET,

H

French

French_fr

WebCamEnregistreur

Enregistreur de WebcC

Enregistreur de WebcC

Caméra:

« symbol (X, Extension ® YV —Z 2 — F(xaml, .cs) CZMT 5720 DH4HTTT, Captionsxlsx 7 7 4 L%
RELTC7vY 27 b2 EALFT S &, symbol & ID 22 72 EEEF A Captions.cs 7 7 4 L & L

THERKINET, ZO7 7 A VIFEERELZVTLZI W,

// <auto-generated>

namespace WebCamRecorder

{

using System.Reflection;

internal class Constants

{
internal class Caption

{

(i)
public const int ExtensionName = 0;
public const int MainMenu = 1;

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

o English, Japanese, -+ D&INICiZ, ZDFFEETHRRN L2 WFANZFAR L ¥ 3,

12.e K, Fv LTS,

s PCICy =7 A T%EH:L <., WebCamRecorder D7 4 Y F Y KR L. A A7 #ERL T, BERLFER

TnnEIcd,
W FikiE
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MR Tl ERENzY Va—vavidfibTnd b DZ2EWT, Extensions API ZFHL CwE 2 A,

FifRTlT. RO¥ERE 7§23 % Extensions APl Z#ffi > T A F 1,
s N Twa e 22 b, a2 0 T AN —DRRERRETA(FuY 7 b AP]),
» SPEL+ ® 2 A7 —~EX2 ST % (7 v 77 LFET APD,

NET 0¥&E7% 7477 Y % Windows API ZiEH L o>, #4357 Extensions API #{# 5 Z & ¢, RC+ % SPEL+
Tu oLt RBEICGEESAMHOT 7Y 7 —3 a3 % Extension & LCERK L., FIiT 2z ¢ E,

zhclk, EDFTL X,

1. RC+ 25&ZH L Tz 63T & &, Visual Studio Zi&ZHH L C. IR CERLEZY ) a—va v EE £3,

2. Recorder.cs Z:B/ML F 3,

Recorder 7 7 Z1%. Previewer 7 7 & L [alkkiC. IFrameProcessor # ¥ L T\ F 9, Recorder TlZ.
CameraManager 7 5 I Nz R T — 2 26, H264 TG OBE 7 7 A v 2B L 5,

Bl 7 7 A i, BXZ 5T, Recorder f Y RAZ VAWK ANRREFRELZ 7 ANV E—DTIC,
Video N.mp4 (N (E, 000 ~ 999 T, 999 IC:EL 72413 000 ICFR Y £3) &\ 5 ARTTHi 7z Ic/FR T v &
T, PCOR ML=V ZEBELZVE), BHID2 77 ALK TREKTLICLET,

o T O Extension TlE, F7-ICEKHEZFGT 2 & &k, 7+ X —NOBHIZ T XTHIBRL 9,

Ty F7ATVva—Z—NaBffz 3457201, REOEFIEZERL T2, £ 220 2 RIS
Wiz 5 L 9ICLEST, (D), RECHRFSNIBIEIT, RATHREL LY £5)

$k X, SPEL+ 7’1 27 L OFlA - T IHEE)T 2 € — F(Auto) Dfic, (FED X 4 2 v 7 Chlh - 51k
TEx3F—FManua) bHET L LTI,

AATHERED 7L ¥ 2 —ITid, FRCHHRIN AR AL E R o722 &b B Y (I A 7 % EA RS TG L
¥ 3). I[FrameProcessor iClx, {#1E%#E7R3 2% Stop AV v FL2HEIRLTVWERA, 2D,
Recorder 121, LECOEKHE — F % Mode 71 %7 1 & L CFf/z8, Mode DXE CHEREIDFME S L 5 X
2L ET, T HIC, Mode DZH T PropertyChanged 4 X v F 54T % X 51 LT, SREAERRICF
WLz AIv b TeroacfizzbonsioicLEd,

(HiTHE)

namespace WebCamRecorder
{
(i)

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

public event PropertyChangedEventHandler? PropertyChanged;

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

return mode;

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
}
}
}
}
(i)

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

if (_sinkWriter == null)
{
if ( mode == RecordingMode.Stop)
{
return;

_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;
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(H2H%)
3. DockingWindow 7 # /b & — @ DockingWindowContent.xaml 7 7 4 L % #R&E L £ 3,

= HHIC, BREPTHE L BRTA VYT —20KR e, FH (Manual € — V) Tkl fiia, F1ILTZ 3
X FrRE v ERBIMLET,

s La—ETARE, LT 7 e 7y baey FEREZGENL T,
o PkiE[F % /R 3 IsRecording( ReactivePropertySlim<bool> )

o PRIEIAFHIATIRETH 5 C & /R CanStartRecording( ReactivePropertySlim<bool> )& . HkiHGH
% f8/~n 9 % StartRecordingCommand( ReactiveCommand )

o PREIAMFIEFEETH 5 & & #7n 3 CanStopRecording( ReactivePropertySlim<bool> )& . BkH|{E
1IE# %5~ 9 % StopRecordingCommand( ReactiveCommand )

e Z O Extension T, Auto E— FTOEKEFIL, FEIcoORMBAL - F1LiFTERvwX Hic L, #ic
Manual & — F CToO#kE T, Auto E— FCTOEEIIEEET T vwL oL 7,
- 2L EBLDEAEDL. Py v s v o RS LT, EEIREE D FT,

(HiTlE)

</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>
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</Style>
</TextBlock.Style>
</TextBlock>
<Border.Style>
<Style
TargetType="Border">
<Style.Triggers>
<DataTrigger
Binding="{Binding IsRecording.Value}"
Value="True">

<Setter
Property="Background"

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. DockingWindow 7 # )b & — @ DockingWindowContentViewModelAddition.cs 7 7 4 L ZfREE L £ 3
» o —fll(xam) THNA VY F LT T 0awy FREMNL T,
» Recorder 7 7 AD 4 v A% v X% CameraManager BN L % 97,

» WindowCreated AV v FICZHEH L 2 &\, 2T, Extensions API ®, 7uv =7 b APl #ffi-> T, B
PRTnEZ7Tud 27 D70V 27 b 73 A X = (DAL ERFL T E T,
e APIF+ 7Y =2 b, Main.GetAPI X V v FCHUHL £,
o 7uYxZ b API A 7Y =7 b D ProjectFolder 7 %7 4 ik, flwCw3 ey =227 b, FYuvx

T P77 ANK—DNRAZL TS, 7udz7 PPN TWRWE X null T,
- Tuavel bR TR oG EIZ. el 2 2 b7 A AR —D0b DI, Windows D a7

Ava—HF—p [€FF+] 74AKX—%H52 i LET,
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o BRI TZT 7 ANIE, TV 2 NI ANE—FREIn A v a—F—D [T ] THAX—IT, T 7
# L X — WebCamRecorder Z1ER L CT. ZDHITIRTET % X 5. Recorder IZEKE L TWE T,

(HiTE)

/// <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);

/// <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; }
(Hhg)

/// <summary>

/// Recorder

/// </summary>

private readonly Recorder recorder = new();

(Hhi)

/// <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)
{
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await 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 ==

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,
S"*{Recorder.VideoFileExtension}"
) ;
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 ()
{

_recorder.Stop() ;
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CanStopRecording.Value = false;

/// <summary>

/// Constructor

/// </summary>

public DockingWindowContentViewModel ()

{
_cameraManager.FrameProcessors.Add (_previewer) ;
__cameraManager.FrameProcessors.Add (_recorder) ;

(GRLEY
_recorder.PropertyChanged += (_, ) =>
{
IsRecording.Value = (_recorder.Mode != Recorder.RecordingMode.Stop)

EnableOrDisableRecordingCommands () ;

}s

(i)

/// <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");
€

5 ¥R, TRNw I LET,
s Py Fv o4 v FURBWT, A A T%ERL, SREBIB EFEILEZHKL T A3y,
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Epson RC+ 8.1.2.0 Premium Edition - 70314 F C\EpsonRC80\Projects\SimulatorDemos\GX8_C_Sample = m] X
7AW \EE V) JOVIIMP) O RITR) Y-WT EyRPYFU) HIRCO U4VETW) ALTH)
LR 4 B FONEEEe s sene0ecamey] | & 7.
{ BRI ~ -

JOYoh I92I0-5- - v R X -
Ol:’i i N1X5: | Integrated Camera v REC Bah =it -

*+ITy 6X8_C_Sample
=B 709567740
Main.prg

~[2 4van-r7710

= F HAVEIPA

b B

Ei-?_* Orfiwk 1
Points.pts

£-28 SRl

BT v

N o NSV

i-[F7 GUI Builder

ity JA-A074 )

H-cb Ja-2A0F

-y 51751~

&[] 3-y-T7vov3y

P DO = B = D = O = |

v X

- Orvy b: 1, robot1, GX8-C5525, F315Y

» FIED 7 # LA —=XIC, Bl 7 7 A VBRI NTEY, HETENEKIITY,
X7ual 7 bW TWAESIZ, el 7+ XHND [WebCamRecorder | 7 4+ 4 &
a7 VTR VWEAIZ. Windows 2 74 v a2 —%—D 54| 741K

6. DockingWindow 7 # /b &' —® DockingWindowContentViewModelAddition.cs 7 7 4 M Z#RE L £ 3

» Auto E— FCORKHEEEZBML £9, ZD7=9IiTiE, Extension T, SPEL+ 7' v 27 L OEITHIMA & .
FITETOEA IV 72 R2 20EDRH D 7,
e SPEL+ 7077 L, ~VF X R TF, T Extension Tld, SPEL+ 7’1 7 7 L DBHIE - & T 13,
WE XA 7 DR - T THDLELET,
o 227 D—HEIZ, Tu T LFETAPI ATV 27 b D Tasks 7 v 87 4 THIEL T3,
- Tasks ¥ IEnumerable<IRCXTask> Mo a1 7> a3 v T, IRCXTask £ v 2% v A%, 2R 74K
HE%Z 7R3 State &, X A7l %" Kind 7 mr7 4 o TWE T,

- SPEL+ O X 27 1Al & > DEFEN D 5 &, Tasks 7 157 4 @ PropertyChanged £ ~ v b 23F84E§
5 J: 5 cctofb\i‘j_o

» WindowCreated X ¥V v Fic, EffhoO@EHE 2 27 OEEAZEH L T, ReactivePropertySlim<bool>
® _isProgramRunning % HH 35U T D a— FZBML L3,

(HiTHE)

/// <summary>

/// Program execution API object

/// </summary>

private IRCXProgramExecutionAPI? programExecutionAPI;

/// <summary>

/// Program running state

/// </summary>

private readonly ReactivePropertySlim<bool> isProgramRunning = new (false,
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ReactivePropertyMode.DistinctUntilChanged) ;
(i)
/// <inheritdoc />
public Task WindowCreated()
{
(i)
_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) ;

(TRH%)

» X500, ERTHEHTINS isProgramRunning 7w X7 4 OLEEZRAIL <, MO, T 2EUCH
FTa—FYE2avARII772ICMAET,

(HiTHE)

/// <summary>

/// Constructor

/// </summary>

public DockingWindowContentViewModel ()
{

(i)
_isProgramRunning.Subscribe ( (isRunning) =>
{
if (SelectedCameralndex.Value >= 0)
{
if (isRunning)
{
OnStartRecording (isAuto: true);
}

else
{
OnStopRecording () ;

EnableOrDisableRecordingCommands () ;
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})

.AddTo (_disposables) ;
}

(%)
7. LK, TR LET,

= Extension DV 4 Y FUZHHWT, Z# A7 %:ERL, 7L va—WMEPFTRINDG D%
= Run V4 VY FU2WTC7 v 7 4 %ETLET,

o 707 LDORMGE L DICERIIDFAMG X AL, KT O 2 BIRICERBBMEILEI N, FTED 7 4 X —ICH)
H 7 7 A WBREFEI N THNIERII T,

mLET,

542 5% a sy

RC+ i3I, v Ry +=F—L v —R YL 2 7ARED [V a 27&T 4 —F | B3I N TwE 25,
Extension Z1EfK 32 ¢, 2D [Yal&T 4 —F] OMERBESLTEZRERHST, W RZ LY a 73320 (T 4 v
Fo)2ERT 2 B8 TEES,

FIHY =itk o T, WAZRLY a ZRXANVEBERT B LT, 74 —FOMKBITZ B REHEDRH VY T3,
T/, WARLY a 742 VIR $., RC+ Extensions Zi U TCRC+ # A X< X+ 32 LT, BOFTD

RC+ o> T, XVHEI/ERTE 2 X Ickhs Z baIfFEInE T,

ZDF2a— b ) TAOUARTIE, UTOMHE RS a 72V ZERK L T, BEEEDMEUH LA ZFHHL 3,
s E—X—D (Y] RExvE7Vv 338, £—2—0Fv,/ F 7%z £,

n XA, RURDFN Sy STCEINT, =L Xy N [RF 4 v 2] Ahay ru—ArELGiIc—o3 o8
HL¥E9,

o EDRT 4 v 7T, F TN TCZEECR >V a % fTnwEd,

o HOAT 4 v 7 Tld, EFCY B, EACXEEChs7zYarlEiTnEd,
w (T4 —F | KExveE7)Vy 7358, uky rOREOMNEZRELY, WRLLEFL Vb7 740T, T77
KREZRFA VYV FEBALTIERT 4 —F LT,

o« R4V HFITIZ., T?D Extension TT7 4 —F L7zt é, 74 —FL7zHEZRTaX vy 2 ANT T,
o NANIIE, TA—TFLI=FA Vv bERTu /2R RLET,

e

R TIE, EBRRICT — 2%y FBREREINTWIEAIC, 207 =243y FCEIERTAZ XL T T,
s E—X—0 [P 13, DN v X—FK &% v (Shoulder & bW\ F F)ICE Y YT E 5,

» FED TZAT7 4y 7] Biravibe—nid, EBORT 4 v 7 CEETE2X9CLET,
w [T —F ] FAFRZVICEIYYTE S,

==
A A=

ARy b DETZ D Extension #5dH451E. BRICEHELEHRITDOE, HTRLEMOABTIRET S L5
ICLTLEE 0,

ZNTIEHHOEL & o

B W&

L. [FIFIBHEA] D FIEICHE - T, RC+ Extensions L7 0y = 7 b 2ERL LT,
= HHTIEX. SimpleJog & L 7,

« YJIFERE X, Main menu and tool bar item & X 8 Docking window # 5 = v 7 L £3°,
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= ARMG64 ik Windows T, #k % x64 ICZEH L TLZX 0,

2. Visual Studio L TE AR, TRy LT, B{ET B L 2ERLET,
" RC+AA v A=ma—FEDIRA 7D A =2 —THHIC Simpledog (xx) (xx IFX/REFBZ)2EME N, A
—a—JHHZBERLC, FyFvrvg v FoBRnanihid OK ¢,

3.7V 7L -t ORI ET LD T, —HRC+ 2T LET,
4. DockingWindow 7 # v X —ic, U TFTD 7 7 A v ZBINL 7,

= Stick.xaml
o [ZF 4 v 7] AARRFZ-EZEH L2 —HF—avbto—nD774ATT,
- avie—ApEMEINTV ARSI, PR [ 7] BfRfAaICEY., ~TRADF Ty STCEINT
ZENTEFET,

A

<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.openxmlformats.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="300" d:DesignWidth="300">

<Canvas

Width="300"
Height="300">

(HRi%)
</Canvas>

</UserControl>

= Stick.xaml.cs

e Stickavbtu—no [ 7] 2~y R TE#rTZODa—FE2EMNLZa—Fen~"f VY FD774 AT
KRS

(HiTHg)

namespace SimpleJog.DockingWindow
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(gt

/// <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 += (_, ev) =>

{

Knob.CaptureMouse () ;
_dragging = true;

_offset = ev.GetPosition (KnobRange) - center;
_smoothed = new Vector();
b

(i)

/// <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.Sqrt(x * x + y * y);
if (distanceFromCenter < deadZone)
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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
)i
Position = new Vector( smoothed.X, - smoothed.Y);

= StickProperties.cs

e Stick zv bu—niz, [/ 7] fiE%/R9 Vector BLD Position 7037 4 ZBMT 572007 7 4 LT

K
- Vector DR EHZX BIUOY)IZ. -1.0 005 +1.0 Dfiz L3 X 5 iciEH LI+,
(T )

namespace SimpleJog.DockingWindow
{

using System.Windows;

/// <summary>
/// Stick.xaml dependency properties
/// </summary>
public partial class Stick
{
/// <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
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| 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

var vector = (Vector)value;

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

vector.Y

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>
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/// 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,

_radius));

SetValue (RawPositionPropertyKey, rawPosition);

}
5, Z2ZTCTEARLT, xaml DFF AL v 2 —IC Stick BFERINB LS5 L T T,

6. DockingWindow 7 # )\ %' —® DockingWindowContent.xaml 7 7 A L %S L £ 7,
= JC2» 5 B DockPanel IZHIRL £ 4,

- (Position.Y *

= 22D YT, 347 35D Grid ZRE L, FRVICEUTZEREL LT, U, 04V P E LT, RITCY

. (R,C) TmRLET,

« 317H. 3%IHIZ. Height, Width % * & LE¥, Th5RIRKRMET, Grid 13EE 217 25T,
e (0,0): DockPanel #fiti& L. #ic Label [Motor:|. Border. Button, TextBlock # A#L % 4,

- Border 1%, IsMotorOn( ReactivePropertySlim<bool> )& MotorState(

ReactivePropertySlim<string> )% &ML C, T—2—REZRIA v r—%2TF, £—4%
—AA DL EZ, BHICHKED ON, F70E Eix, 74 b7 L—IcBXFD OFF KR L &

j_o

- Button i¥, £E—%—Fdv /A 7oY vz HTT,
- Content (%, Captions|[LabelToggle].Value IcN4 v F L 7,

- Command (¥, MotorToggleCommand(ReactiveCommand) ¥4 v F L %9,

- IsEnabled (¥, IsOnline.Value ic>¥4  F L 9, IsOnline( ReactivePropertySlim<bool> )

F, vRy bavie—J -t oERI/ELINTHE2HAIC tue %57 77T,
- TextBlock @ Text (. APIResult.Value 1254 v F L 9, APIResult(
ReactivePropertySlim<string> )iX. Z ® Extension O 7 v 7 H T, M:-U'H L 7z Extensions
APT 2 =1 D X7 — £ A (RCXResult ) DXXFHIRBI TS, APLIC X o Tid, A7 — & ZALSMCHER
ZIBTODO0H B DT, ZOHEEDMTIEHRE R T 20T,
APIResultAux(ReactivePropertySlim<string>) % F{& L T, APIResultAux.Value % ToolTip iZ-¥4 ¥
FLCTEEE T,

e (1.0):3174%® Grid Zldi&E L, FICBES A %7x3 Label 6 D & Stick2 2% AT 7,

- Stick I3, ¥4 X%2EHECTE 2 X 5I1cT 5729, Viewbox TEAE T,
- IsEnabled i%. IsMotorOn.Value I-4 v F L £ 9,
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- Position 1%, /£ Stick IZ DTl LeftStickPosition.Value ic>¥4 ~ F L £ 3, LeftStickPosition(
ReactivePropertySlim<Vector> )lt. /2 Stick ® [/ 7] {i7iE T3, 4 Stick iICDWTH [AlkE
T3,
e (0,1): Label T3, Content % Captions|[CaptionLogHeader].Value ic-4 ¥ F L £,
e (1, 1): DockPanel #ZE&E L. HiC Button & ListBox # AL FE T,
- Button ¥, 74 —FH T,
- Content (., Captions|[LabelTeach].Value ic¥4 v F L %7,
- Command ¥, TeachCommand(ReactiveCommand)iZ-¥4 v F L £ 9,

- IsEnabled i%. CanTeach.Value ic¥4 v F L £, CanTeach(
ReactivePropertySlim<bool> )i, 74 —FA[REP B %2 RT 7 77T,

- ListBox 13, 74 —F L72FKA4 v+ OF#RELRT 50 CF,
- ItemsSource % Logltems( ReactiveCollection<LogItem> )IZ-¥4 v F L £, Logltem I,
ZOREKL XTI,
- KEIGEMI N2 w0 7ERSPER T4 5 X 5. AutoScrollBehavior Z5E L £ 77
AutoScrollBehavior & 2D ®H L EK L £,

<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">

<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
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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>
<Style
TargetType="Border">
<Style.Triggers>
<DataTrigger
Binding="{Binding IsMotorOn.Value}"
Value="True">
<Setter
Property="Background"
Value="#00bb00" />
</DataTrigger>
<DataTrigger
Binding="{Binding IsMotorOn.Value}"
Value="False">
<Setter
Property="Background"
Value="LightGray" />
</DataTrigger>
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</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>
<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
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Grid.Row="2" Grid.Column="0"
Content="-2"
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}"
/>
</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}"
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IsEnabled="{Binding CanTeach.Value}"
Content="{Binding Captions[LabelTeach] .Value}"
Width="100"

Margin="0,10,0,0"

HorizontalAlignment="Center" />

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

</DockPanel>
</Grid>

</UserControl>

7. DockingWindow 7 # /L& —IZ, Logltem.cs 7 7 4 LV Z{F L £ 3

= Z® Extension TlZ, 74 —Fpus7 et LT, FA V& FE, T—A FVEETOXY,ZDEZRT I &
L F9,

(HiTH)

namespace SimpleJog.DockingWindow

{
using static Epson.RoboticsShared.ExtensionsAPI.IRCXRobotManagerAPI;

/// <summary>
/// Teaching log list box item
/// </summary>
public class LogItem
{
/// <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)

{
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return $"P{PointNumber}";

}

else

{

var x WorldPosition [RCXJogCartesianAxis.X];

var y = WorldPosition[RCXJogCartesianAxis.Y];
var z = WorldPosition[RCXJogCartesianAxis.Z];

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

(1)

8. DockingWindow 7 # /L X' —IZ, AutoScrollBehavior.cs 7 7 £ V#{ERK L £ 77,
= ffPC WPE Z0cBI# L £ 90 C, FEllIzA & 9,

9. DockingWindow 7 # )b & — @ DockingWindowContentViewModelAddition.cs 7 7 4 L ZfRE L £ 3

xaml THAA VY KLz F4a~wy F2ENMLET,

gRy bavire—I—ERINTVEDLELE. 2 v e —F—Ek API ® IsOnline 7 a5 4 2%
ML F9, IsOnline 1Z. BEFIMHET XN TV BE5E1T true. YW X T 285541 false T, Z LA 5k
ZWELL XD L LT 27 8 OHEREE) X null TF, HEHIRESZE I n/-854 1. PropertyChanged 4
XV FHBRELET,

o ObserveProperty(x => x.PropName).Subscribe(...) {Z, PropName & \» 5 ZHiD 7' v X7 4 %D API

FTV 27 b, TuRNT 4 EEERERTIERDHTIETT, T D Extension TH, iEHINTHE T,

E—x—REEIX, =2 v bu—7— API ® IsMotorOn 7w %7 4 22 L £ 3, IsMotorOn i, =2~ b v —
T —REICE > TR 0BTl LA 256XHY T, E—X—REOEHEICI- T,
PropertyChanged 4 v F 23%E L 97

VarsZkiTHIciE, Jogger A7V 2 bR VWET, mERY P4 —Y X —API ATV =7 FEEFEL T,
CreateJoggerAsync AV v FEM-UH T L Jogger # 7Y =7 b2MFON T T, Jogger A 7Y = 7 Ml
IsValid 7 2 7 23% b . T3 true DEEHED A, ERENEITRIRETT . Jogger A 7Y = 7 F DAY v K&
UCHFERIE, o7 772 RT2L5CLTLEZEw, avita—7—YWkLTJogger+ 7 =7
SR 72 o 723545013, Jogger A 7Y = 7 P EEEAKL T AT W,

o YaZiKBlT 87 A —a— (Y2 BB EE R L) I3, RC+ &k THAIATHRET, RC+ A

o [Var7&T4—F] TOEHEIZ, FARNICIZ SimpleJog I b#A XN 3, 4L, SimpleJog
TONTRA—RZ—HFEEL FEADOT, BEISLTAKED [V a7&T4—F] AL TLE
Ty,

- AT 4 v IMEIIG LT, Va rBEEEERET 2 NS KB A oBE), K& {HEH
FTEROVHEHOBE), R WIHIEDFEFZONT T,

T—oo%y FRESBGE. A7 4 v 7 0BEIE, EARIKICIT) e TcE 3, BED API Tt #
BOHMEFELTY 2 72T H3BEERIDH Y T-A, Lz > T, 2D Extension Tld, Jogger 7%
7 POEREFRFICZ A~ —%EE L, XA ~>—DRMTRBLAEAT 4 v ZHLEICHED VT, il
HROY a 7% IEBXRITH, vy FueeyT7Aad) XazfuwcniEd, oY a 7227 2FRKFC
FITT s 3FEIEIN TS0, RTINS Y a 7B T LT Zrngald, il vy
a VHBRA 7 — 0 £3,

- koY a s kX e v LT, FikhYa SRR T A LI FEELHVE T,

» KAV 77400, R4V FAPI A 7Y = 7 F @ PointFileDescriptors 7037 4 225152 Z &N TE E

3, Z D Extension Tl, HED Ry PO BEXRAY T 4 —F L7-nwiH, avite—J—icHEoe R
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vy FBERINTWEEEIR. ERWICIIRE DRy Mo 2, O RL v b T AT 4 —F

THERLERDH ET,

e Z O Extension TlI, MEDOTERY FDTF 7N FRAV F 77400, ZRBELNLRWEEIL, I
WMORAL VP77 ANDENDPERNRELTCT 4 —FLET, HROFA V7 7 AADBHOH L H
> 72856, CanTeach.Value # false & LC, 74 —F K& véa~wy FEEIELL T,

e HEou Ry bourRy FE&HFIE, vk Yy F~%—2 v — API ® CurrentRobotNumber 7 1 <5 4 T
WA LET, HEor Ry F2UIVEZZEEE. 2O 7 a7 1 @ PropertyChanged 4 < v b 285642
LEFTOCT, ZDEA IV I THROFA V77 ANVEEVEL T,

(HiflE)

namespace SimpleJog.DockingWindow
{
(Hhig)

/// <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; }

/// <summary>
/// Teached points information for log
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/// </summary>
public ReactiveCollection<LogIltem> LogItems { get; } = [];

/// <summary>

/// BAPI result expression

/// </summary>

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

/// <summary>

/// Auxiliary 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>

private IRCXRobotManagerAPI.RCXJogCartesianAxis targetAxis =
IRCXRobotManagerAPI.RCXJogCartesianAxis.Z;
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/// <summary>

/// Polling interval

/// </summary>

private const long pollingMSec = 10;

/// <summary>

/// Target point file for teaching

/// </summary>

private string? targetPointFile;

/// <summary>

/// Toggles the motor state

/// </summary>

/// <returns>Task</returns>
private async Task OnMotorToggleAsync ()

{

if (_controllerAPI

{

= null)

if ( _controllerAPI.IsMotorOn == true)

{

var result

await controllerAPI.MotorOffAsync();

APIResult.Value = result.ToString();
APTIResultAux.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

var (result,

message)

(position > 0);

await

_Jjogger.StartCartesianJogAsync (axis, oppositeDirection);

APIResult.Value
(string.IsNullOrEmpty (message)

= result.ToString() +

? string.Empty : " *");

APIResultAux.Value = message;
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/// <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)

await 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)

{

var descriptors = pointAPI.PointFileDescriptors;
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_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 (
_PpointAPI.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: $"SimpledJog: {stamp}",
shouldSave: true
) ;
APIResult.Value = teachResult.ToString() ;
APIResultAux.Value = string.Empty;

if (teachResult == RCXResult.Success)
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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<IRCXControllerAPI>();
_robotManagerAPI = Main.GetAPI<IRCXRobotManagerAPI> () ;
_pointAPI = Main.GetAPI<IRCXPointAPI>();

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

IsMotorOn.Value = (isMotorOn == true);
MotorState.Value = (isMotorOn == true) ? "On" : "Off";
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if ( _robotManagerAPI != null)
{
if (isMotorOn == true)
{
_Jjogger = awalit _robotManagerAPI.CreateJoggerAsync();
_pollingTimer = new
PeriodicTimer (TimeSpan.FromMilliseconds (_pollingMSec)) ;
_pollingTask = Task.Factory.StartNew(async () =>
{
while (await pollingTimer.WaitForNextTickAsync/())
{

await CheckStickPosition () ;

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

_pollingTimer?.Dispose () ;

})
.AddTo (_disposables) ;

_robotManagerAPI?.ObserveProperty (x =>
x .CurrentRobotNumber) .Subscribe ( (robotNumber) =>
{
SetTargetPointFile (robotNumber) ;
})
.AddTo (_disposables) ;

return Task.CompletedTask;

10. MainMenultem.cs 7 7 A V Z#HREL 9,

» VaZlid, vRy bavie—J—(REFZIEIER & OERAHELL T2 RERAIRE LTwE T, %
TT, V= N=0bv 4 v FyZALEEIC, a0 ndary be -7 275> L5 L TAZE
ER
o avitu—J—ZHERTHICIE, v e —TF -5 API ZF £ 3, ConnectControllerAsync XV v

FiZ, RC+AfkTcav be—J - s o LFEtkc, BEEROSE X, RiblERL/zav o —
TR LEY ELET, HEERCARWEAIR., TPClav o —7—#k] BEAERINLE
T

67



Epson RC+ 8.0 #i:5&#&8E RC+ Extensions 8.0 Rev.1
QGILEY:
/// <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 () ;
}
(T2 H)
11. Captions.xlsx 7 7 A LV Z#REL £ 7
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 :D ExtFension Name ExtensionName Simple Jog il Einfacher Jogginglauf Jogging simple
s |1 ::’;?_: Menu & ToolBar Mainhenu Simple Jog RS Einfacher Jogginglauf Jogging simple
6
7 faoo Docking Window Title WindowTitle Simple Jog WHa g Einfacher Jogginglauf Jogging simple
8 EtEH "Toggle" Label LabelToggle Toggle TR Umschalten Bascul.er
g 402 "Teaching Log:" Caption  CaptionLogHeader Teaching log: Fo—F0O5: Unterrichtstagebuch: ?er:sgel?;;eerment:
] 10 fa03 “Teach" Label LabelTeach Teach T1—F Teachen Enseigner

12. e F, Fv 7 LET,

» Extenion OH[H L., BRY b= =V % —D [V a sl &T4—F|, bl [y IaL—%—]| H

T, BRY FAE 2B LT,

e OUARY FDMEBLEC L 5 CTlE, BREEIC -7V a VR TELRVWESRS Y T, 20l

DIFIETH Ry P OFEZAZEEL T2 BEL TATI I v,

T % B v

A, fth
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Epson RC+ 8.1.2.0 Premium Edition - 7014 F C\EpsonRC80\Projects\SimulatorDemos\GX8_C_Sample
TJOYIZMP) FATR) Y-IMT  EYRTYIU) HERKO  U1YEIW)  ALTH)

FleOxmEme s s & save(0ecame v | & & 7,

F71IKF) w®EE =WV
RO = b

174

JOYTIk TR T0-5— v 1 x WU
Emm i
O\H - Motor: m & Success  T4-FO4:
iy P3 X:550.00, ¥: 0.00, Z: 0.00
= IFD GX8_C_Sample +7 Y

= [3 707567710
’" Main.prg VN A
~[E Avon-rI740

= HAVEIPAN
S
.—i.-3?‘_+ Otk 1 < . } X 4 . ’ +X
Points.pts
2 SRLTPIL
-1 voo v v
3 o NSV
- GUI Builder -Y 17
- JA—Ad7 A Gamepads:
“c TA-RHE
B 54751 AT-92 v o X
E] 3-4-T7v5v3y

Orvy b: 1, robot1, GX8-C5525, F315Y

B kiR
R TIEZ, AT NAZRE LT, Y=oy FafEz 23X 51 L$9, Xbox Wireless Controller THj{EHfE
TwEd,)

1. Visual Studio ® YV J 2 —v a2 YT 7 A7 0 —7—T, SimpleJog 70y =27 + %X TNV v 7L, UT%EZE

HLET,
» TargetFramework %, net8.0-windows10.0.19041.0 iIcZH L ¥ 3,
o ZHICTX Y, Windows 7 v % 4 L (WinRT)Z % % Windows.Gaming.Input API % {# - T, fHIc7 — 4

SNy PRV KABE LSBT,

oL

2. install.json 7 7 A L ZMREL 5,

s 277 A4NE UTFREET b0 TT,
EAFHA7 A+ Z=DIAT, Hlicary—3 308D 3 Extension M) a2 v Ty YR ED T X

e Extension A& & & L ICHHRMICTHAADDERH LTy 7Y

» 22T, UToRNEE LT,

"Contents": [
1,

"Dependents": [
"Microsoft.Windows.SDK.NET.d11",

"WinRT.Runtime.dl1l"

3. DockingWindow 7 # v X —ic, LAF D7 7 A v ZBAIL £ 9,
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= GamepadInfo.cs

o F— LNy FEH#HINT 2720 DERTH % GamepadInfo 7 7 2 %5tk 2 7 7 4 LT,

(HITHE)

namespace SimpleJog.DockingWindow

{

- Windows.Gaming.Input @ Gamepad 7 7 A BETIE, Lk Eofilfye LT, ABicbd b LT
AiZe EZ ST 2B TEETHA, ZD/D, T D Extension TlE, HICR O - 2 EEF T, 7 —
LoXy R CTE s X5ICLET,

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

o Z O Extension TH\W %, ¥—24-%y FANTTDA v % —7 = 4 X IGamepadInputService % itili 3% 7
7 ANTT,
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(HiTE )

namespace SimpleJog.DockingWindow
{
using Reactive.Bindings;
using Windows.Gaming. Input;

/// <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

+ IGamepadInputService 4 ¥ X —7 = — A% %33 % GamepadInputService 7 7 A% 5ih 35 7 7 4 v
T,
- XA w—%ffioT, K-V v L, ANZEHFLTVE T, 27ZL, vVRAFRZ VY RfIhTnd
& EIX, EHHERF v 7L ¥9, DispatcherTimer @ Tick I3, Ul 2Ly FCTIEENE 729,
System.Windows.Input @ Mouse f ¥ A X VY RICT 7 A TE ¥,

(i)

namespace SimpleJog.DockingWindow

{
using Reactive.Bindings;
using System.Windows.Threading;
using Windows.Gaming. Input;
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/// <summary>

/// Implementation of gamepad input service

/// </summary>

public class GamepadInputService : IGamepadInputService

{
/// <inheritdoc />

public IReadOnlyReactiveProperty<GamepadReading> CurrentReading =>

__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),

i

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

if (Mouse.lLeftButton == MouseButtonState.Pressed)

{

return;

_reading.Value = gamepad.GetCurrentReading();

72



Epson RC+ 8.0 #i:5&#8E RC+ Extensions 8.0

Rev.1

/// <inheritdoc />
public void SetGamepad (
Gamepad? gamepad

_gamepad = gamepad;

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

_timer.Start();

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

{
_timer.Stop();

= InputService.cs

o F—2L4Xy FO AN %, T D Extension D AJJICZWLS 2% — X TH % InputService 7 7 X%

5774 VTT,
- Stick O~ 7 2B R OB B D I8, Ty F Y=V ERL=Y V7O 2 2 TfTwe
T4, F—L XY FDRT A4 v 7I1F, 22—+ IADMETDH., fie L TlI¥eithos TGS
BHYFd, HEOHIF T, cNr ¥ el ahdonTy NV —VvoOWETT, 42, T4 927D
FEALATH, e LTIEEPBELLICETE X5 CHET 20N RL—Y Y VO CT,

(i)

namespace SimpleJog.DockingWindow

{

(i)

/// <summary>

/// Input service
/// </summary>

public class InputService

{

/// <summary>

IDisposable

/// State of gamepad buttons

/// </summary>

public ReactivePropertySlim<GamepadButtons> Buttons { get;

new (GamepadButtons.None) ;

new () ;

/// <summary>
/// Left stick position
/// </summary>

}

public ReactivePropertySlim<Vector> LeftStickPosition { get;

}

ERRU
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/// <summary>

/// Right stick position

/// </summary>

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

/// <summary>

/// 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.LeftThumbstickyY),
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_leftSmoothedPosition

)

_rightSmoothedPosition = AdjustPosition (
new Vector (reading.RightThumbstickX,

reading.RightThumbstickY),

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

_rightSmoothedPosition
) ;

LeftStickPosition.Value = leftSmoothedPosition;
RightStickPosition.Value = rightSmoothedPosition;

1)
.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)
) 7

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() ;
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4. DockingWindow 7 # /b & — @ DockingWindowContent.xaml 7 7 4 V% #fR&E L £ 3,

w & B0 Grid IZH|ZEML, 7 — 2%y FZ2ERT 5729 D ComboBox ZEliE L £ 7,
o ItemsSource (¥, Gamepads( ReactiveCollection<GamepadInfo> )IZ-¥4 ¥ FL 3,

o SelectedIndex (%, SelectedGamepadIndex.Value i2-X4 ¥ F L £3, SelectedGamepadIndex I
ReactivePropertySlim<int> T3,

s Stick IT¥4 v F L CTw 7z LeftStickPosition ¥ & U RightStickPosition %, InputService.LeftStickPosition ¥
X ¥ InputService.RightStickPosition IZ Z W Z NAH L % 3,

(i)
<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>
(%)

5. DockingWindow 7 # )b & — @ DockingWindowContentViewModelAddition.cs 7 7 4 L Z#RE L £ 37,

= CheckStickPosition XV v F @ LeftStickPosition 7z £'1%, InputService.LeftStickPosition 7z & IicEFH Z#1 2 £
E

» VAV FYRRHPICT =%y FORTIA L3S %5 L. GamepadAdded *° GamepadRemoved 4 <~ ¥ b 23
FAELES, V4 Y FURRENC, $TIRT =% FRERINTLI5AIE. 2hoD A XV FRE
Lizwizo, @B I NTH L7 — 2%y F 2B 06855 Y £ 3 (ScanGamepads XV v V),

s = L%y FOFR L VT, InputService 4 ¥ A X ¥ ZA® Buttons 7037 4 ZEHL T, ZUT5a~
VRO I I LET,

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

(Hhig)

/// <summary>
/// List of connected game pads
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/// </summary>

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

/// <summary>
/// Selected game pad index
/// </summary>

public ReactivePropertySlim<int> SelectedGamepadIndex { get; } =

new (-1) ;
GRLED)

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

private GamepadInputService gamepadInputService = new();
(i)
/// <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, 1 + index));

}
SelectedGamepadIndex.Value
break;

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

05
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public DockingWindowContentViewModel ()
{

InputService = new( gamepadInputService);
(Hhiig)
InputService.Buttons.Subscribe ( (buttons) =>
{
if ((buttons & GamepadButtons.LeftShoulder) != 0)

{

MotorToggleCommand.Execute () ;

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) ) ;

bi

Gamepad.GamepadRemoved += (_, gamepad) =>
{
var target = Gamepads.FirstOrDefault (x =>
ReferenceEquals (x.Gamepad, gamepad)) ;
if (target != null)
{

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

_gamepadInputService.Start () ;

(TRHg)

6. DockingWindow 7 # )\ &' —® DockingWindowContentViewMode.cs 7 7 4 LV Z#REL £ 3,

78



Epson RC+ 8.0 #5348 RC+ Extensions 8.0 Rev.1

» V4V FYEFAL % & ¥iCiZ, GamepadlnputService b {1 X &% 7,
(FiTf)

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

{
_gamepadInputService.Stop () ;
return Task.FromResult (true);
}
(TRH)

T.ELF, TN LET,
» IR L FIRRICE Y 4 v F O RE, =2y FCOREBTA 2R LEL X 5,
= Z O Extension TD7 — 2%y FXGICIE, AT ORl#235H 0 %3,
o Extension DV 4 ¥V F UL T+ —HADaWnwe, =Ly FOANRBEONLTE A,
o FRiC, APIFMEUH L CHERR A A T u 7R R ND L, XA T a7 ORE VBT =Ly FTZ U v

TN TERVLD, =248y FTOMHZHH LT, PCOYRELITF—F— Fiflib
IR A,

- Z® Extension Tl. E—X—%F VICTE3EEDOERIATa 7 BEY LT, RLA TS
DERRNEZERLTD I VEHMTERZ7r —A(EEICEELTLEIW)TIE, T—X—F VD API D

b Y, SPEL+ 2= F® "Motor On" % %{73 5 2 & T, MERENNANZATEE T, ke
— FTli. 2 EEINTwEToC, Bkod 2 HiTEFLFZI v,

5.5 ExtensionDEi%h

FiFs L 7zExtensionZ i O BREECHIA ST 3 7201 iL, v 7 —I{t% L £3., RC+ ExtensionsTlE. Visual Studio
DENF A= 2= oI Ny r— YV RIERRTE 9,
UToFET, Sy Fr—I{LLE9,

1. Visual Studioc7 vy =2 7 F #f&, A=a—-[EAF]- [V ) a—vavDoEer ] Z&ERLET,
A RDBERICET TS, 7827 FETD bin 74V X —ICDLLAR EOREYIBERINT T,
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2. X = a2 —-[E L F]-[Create RC+ Extensions Package] %R L £ 7,
» UToMD X Y iz, Visual Studio®d B F X = 2 —ICHEHEHMNEME LT E T,

Ctrl+5hift+B

Alt+F11

uly Ctrl+B

Create RC+ Extensions Package

w Ei7FLE, Y27 FETFD bin\Release F72i% bin\Debug 7 # VX —IC .rcxpkg 7 7 4 v
PERINE T,

» .rcxpkg 7 7 4 ViE, Epson RC+DLiEMERE~ 4 — Y v — T4 v A b —AA[RERIEAX T,

ERCL 72 . rexpkg IZA N FIECEpson RC+HICA Y A b —=AFT B EnTET T,
1. .rcxpkg 7 7 A VEPCHDOIEED 7 y L X —flfiNOE 7 r L X —IcilE L 3,

2.Epson RC+Z#EH) L, [HLIRI A = 2 —2> 5 [ILREERE~ 4+ — & v — | 28I L £ 37,

3.HIHA LR —AN Y —ADEERZ b, BIEERELEZ 7 A VX =D N2 % w0 —HLy —R & LTE
LET, TNICX VIRRERE~ S — Y ¥ —DZIR X 7IHERK L 72Extension R INFx v va—F - f VA
—ABTEL IR ET,
» FFfllE [Extension D] % ZHERE 72 X W,

5.6 APIfZER

RC+ Extension 7' v ¥ = 7 + T, Extensions API% | L TEpson RC+ 8.00#RE# MU T Z LB TE 7,
FRAPIZ TIOR3, X0 EFEMZRNAIRGItHubICHE L TW3API) 7 7L v 2SBS0,

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

AP e
IRCXProjectAPI SPEL+~7 1Yz 7 F IcBIF 3APIECY, [Fa Y=/ 15
IRCXPointAPI RA v b TF— 2 ORFICBET 2APIE TS, [F4 v S
Epson RC+ 8.00 70 75 A x5 4 % —H{EcBI¥ 2 API 3, [70 25 A
IRCXProgramEditorAPI pson 4 BRAFICEI 5 APTRE [
IT 4 X—]5
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API M=

IRCXControllerConnectionAPI | =2 v F v — 7 — Dk ICE T 2APIHECY, [2v Fuv— T —E5| =R

—_— H el N v e “ e ‘-I:I < [
IRCXControllerAPI 7Y PRo T ORBEMBLLY, 3 be MER LT DT BT
DAPI#ECY, [2v bu—5—%EIZH
IRCXIOAPI I/O#AE B4 2 APIFECd, [I/O]1=H
IRCXRobotManagerAPI o Ry MEFICBT 2APIHECT, [mR Y MREEIZHT

Epson RC+ 8.00 7 1t 7/ 5 LI FRME I 5 APTREC . [ 71 2T LEAT
IRCXProgramExecutionAPI psort 7 LRITRIFICE S By, [ EAT]

Za
IRCXPreferencesAPI Epson RC+ 8.0 DA ERIE N E B 2 APIREC ., [BHFRBREER T | S

Extensions APIZffH 3 3 iciZ. AT XS iciEib L, APIA v 2 &2 v A2 FEL 9,

var extensionAPI = Main.GetAPI<IRCXProjectAPI> ()

5.6.1 7R x4 b
Fuxy MEEICET 2APIEECT,

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

// 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();

5.6.2 K4~ b
FA Y} F— 2 OREICET 2 APIBECT,

// 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.
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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 7O 7 LT T4 R —
7a 7 LT 4 2 —EICBET 2APIRET T,

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

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

var editor = programkEditors.ElementAt (0)!;

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

// 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(l);

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

5.6.4 Oy bA—F5 —EE
avbte—7—0FEREICET 2APIEE T,

// 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) ;
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if (connectResult) {

// Process executed when the connection succeeds.

} else {

// Process executed when the connection fails.

}

bool? isConnected = api?.IsOnline;

controller.
if (isConnected == true)

{

// Disconnects from the controller.

awalt api?.DisconnectControllerAsync ()

565avra—5—

avibo—7—DFEREIELEY
avirtue—2

SR

= —]

AX AE

// The current connection state of the

.ConfigureAwait (false);

LAY bho—F—IERER LY TE-DDAPIHETT,

—ICER L T2 RERB Y T, 2V bu—T—Hl

// Retrieves the API instance.

IRCXControllerAPI api

// Retrieves the list of controller setting categories.

var categoryNames
var categoryName

// Retrieves
var (result,

settings)
// Procedure
// Initiates
var (ret, id)

for applying
a controller

// Updates the controller
settings["Name"] .Value

await api.

//

new values to the controller.
settings update session.
StartSetControllerSettingsAsync () ;

name.

"MyController";

LT[z e —5—

Main.GetAPI<KIRCXControllerAPI> () !;

api.GetControllerSettingsCategoryNames () ;
categoryNames.ElementAt (1) ; "Configuration" category.
the controller settings for the specified category.

api.GetControllerSettings (null,

categoryName) ;

// 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

5.6.6 1/0
I/OfEICEAd 2 APIEE T,

oY FHE—
ERA

// Retrieves the API instance.

IRCXIOAPI api

var ioLabels

// Adds a new I/0 label.

WMyComment");
if
ioLabel) {

api.IOLabels;

api.AddIOLabel ("MyLabel",

T—IERLTCWILERSY IS, aviio—7—ERICBELCii[zv be—7 -kl 225!

Main.GetAPI<KIRCXIOAPI> () !;

await api.CommitSetControllerSettingsAsync (id) ;

// List of I/O label objects.

IRCXIOAPI.RCXIOKind. Input,

(ioLabels?.FirstOrDefault (i => i.Label == "MyLabel")

// Updates the existing I/O label.

typeof (bool), O,

is IRCXIOAPI.IRCXIOLabel

<72
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= 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/0O state, dispose of the watcher object.
if (ret != null) {
IRCXIOAPI.IRCXIOWatcher? watcher = ret.Value.Item?2;
_watcher?.Dispose() ;

5.6.7 ARy FRE
oAy FMEEICEET 2APIE T,

// 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(l);

// 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
before executing.

var _ = jogger.StartJointJogAsync (IRCXRobotManagerAPI.RCXJogJointAxis.Jl);

5.6.8 7R 7 LET
7'a 77 LEITEREICEET 2 APIHE T,

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

5.6.9 FFIRIERTE
BFE BRI ERE IC B3 2 APIHEC T,

// 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);

56.10 V14>~ Fw
FovXv o4 v iFoeivte—VRy 7 2A%FRRNT EEDAPIFECY,

// 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.

}

WPF @ WebView2 2 v bR —L %2 F A FFTE2F XV 4 v FyHDAPI DB Y 5,
» UTFDOURI 25> 2 &ATEES,
o IR(A v 2 =AY P AV ETAY POV AT
o RC+ Z#12»3 PCOu—HVICHE L 7=509% 4 b
- JavaScript €Y 2 —VOEIIA VR — P EITI 7201C, HHADO HTTP —"—%EH)j3+25 Z & A[FET
ER
o RC+ 2813 PCOu— A NVTCEIFT S Web 7T 7Y r—2 av
-7V r—vavoiila~y Flhode )&, NI A—X—PigETE T T,
- NF A =2 =L LT, ${port), ${lang} #5235 &, FNEFNF— FHES(HBE YY), HRSHE
HICEXHZ ET,
» Web £Alf(HTML, CSS, JavaScript 72 &) 2 F\WC, HREX FEHEFT 2 LB TE T,
e VAVEYIZU—X, avFvIRERKOZ 7Y 7 ET
o aVFTVVIRE
S BEREIN TR LTFHORES L7 Y v 7R — F~Dli5k
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-REXAZ =T L2 X v — Y ("RCX.Clear", "RCX.Paste", "RCX.SelectAll", "RCX.Undo",
"RCX.Redo") Di%EfE

e F10 ¥ =2 X 2~V 7FRxhn L7z 2 v & — ¥ ("RCX.ShowHelp") Di%{F

w RRAMFTV 27 bREKTZE, CEllERD ED TR ERTEET,
o TR AL ZHAAADI A MA 7Y 27 b chrome.webview.hostObjects.BuiltinBridge ¥ f#i 2 %
KR
- string GetCaption(int number): f§EHZF D * ¥ 7> a v XFH RIS T %,

- string ReadConfiguration(bool global): Extension DF%E 7 — & %, Base64 T v a— F3XF4 & L Tt
HHd,

- string WriteConfiguration(bool global): Base64 = > 22— F {4 ¢4 %z 7= Extension DEXET — X & FH
ERUSSN
- global 7 7 7" true D&, HET — X 1E, Windows v 7' f v —F—icHi@i e 2 v | false D
Hlix, mrAva—F-TLl AV ET,

// 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/"),
Id,
$"{Id}.External",
new RCXCaption (CommonId, Caption.WindowTitle External),
Main.CommonIcon

) 8

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

5.7 HisRF A > b #EaR

Extension(RC+#4 2 £ L) Tld, A=a—IHHDBEMN, 7oz 774 VOEH, FyFvrvs v Fvok
e L Epson RC+ I H OMEEEZ fHAIA L 720 DAL AFLIRF A4 v M) RREL T T,

ZNblE. Extensions APl SHE T AERERA v Fr DDA v &2 —7 2 —R%, NET OHAARILRE7 L — A
7 — 27 C®» % Managed Extensibility Framework(MEF) ® Export & L CH¥:3 2 2 &L CTEIfEL £ 3,

Extension 7' v ¥ = 7 MERKRCIZ, FIFH L 72 WILEER A4 ~ + % Initial Feature & L GEIRTE, vy 7 ME
g ThH L WIHE L L GBS 5 2 L2 ATRET T,

Tk, BIRFA v P oREFEICOWTHAL 3,

BILAA VA a—THEABBLVY —IN—=KRE Y

Extension ¥, A4 v A =2 —IC, Extension O A =2 —TEHZEBNTEE T, A=2—EHHIZ, YT A=2—
o CHEtTsc ey TE LT,

I, HEAZ2—THHIZOWT, WETB3Y — A A_"—FK2ryoBEMbTE T, (V=N "—FKXrOADENMNL
BRE—FINTHETHA)

Aoa—JHHZERD LAIWE, VA NN—FKx v %7 ) v r35%E, Extension Da~y FRMPRHINE T, W
CHEINBa~<wy Fii, A=a—TEHHEY A AN—FRZVETEVIDL THA,
72720, VAN —=FREZ LU E N0 ik, KAl 32 en8TcETT,

ZDOPIREA v PRSI, 4 v &2 —7 = 4 2 IRCXMainMenultemProvider #5377 7 A2 {E L, =7
AR—FLIET,
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[Export (typeof (IRCXMainMenultemProvider)) ]
public class MainMenulItem : IRCXMainMenultemProvider
{

/// <inheritdoc />

public string Id => Main.CommonId;

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

/// <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 =>
IRCXMainMenuItemProvider.TopLevelMenu.Default;

/// <inheritdoc />

public Task ExecuteMainMenultemCommandAsync (
string commandName,
bool fromToolBar

// (Code here)
return Task.CompletedTask;

BEORX =2 —THH#EF 254, Menultemld 3t HE L T WX HEBELTLF I v,
DT, ¥ 7 A =2 —%Fl-¥ 385506 Cd,

public IRCXMainMenultemProvider.Menultem MainMenuRootItem
{

get

{

return new IRCXMainMenultemProvider.Menultem

{

Caption = new RCXCaption (Main.CommonId, Caption.MainMenu),
Icon = Icon,
CommandName = "Main",
Children =
[
new ()

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

{
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Caption = new RCXCaption (Main.CommonId,

Caption.MainMenu Sub2),

Icon = Icon,
CommandName = "Sub2",
ToolTip = null,

b

}i

}

ToolTip Z null iICF 2L, ZDRXA=2—THHIINT Y —AN—FXVIIFRRLERA,
Btk Cld, X =2 —HHICERR T 2 XFIN L%, BINICEE T 2 FRIIHAEI N T IR A,

572 Fy x> I 4k

Extension X, 2 vF vV ihba—¥F—avtrto—Lt, ZOva—FA%EldsctCc, FovFvoryg
VIFUERRTEET,

XA 4 v (=& FE, T— FL R)IZ, WPF OEHBEECFRRIE 5 2 &L BA[RETT D T,
API COHFE—FIdH v A,

a—F—avirue—nrHOovra—FFTN 7 T XE, 4 v &X—7 x4 % IRCXUserControlViewModel % FE3&E4 2 4
HWRHY FT,

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);

}

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

return Task.FromResult (true) ;

}

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

/// <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)
{
await Main.GetAPI<KIRCXWindowAPI>
() .ShowDockingWindowAsync (controlViewModel, control);
}
}
}

fmtE 2~ ~ F (Copy, Cut, Paste, SelectAll, Undo, Redo) i, A4 v 7 4 VY FUDIRERA =2 —D, FZLTHHDFER
T EINE T,

INLDOEA =2 —THHOER), /% S « 3RET 5I1CiZ. 7 4 v F 7 API ® GetContentState ¥ 7z |
SetContentState X Vv FZHWE 7,

LAFiZ. EEE DockingWindowContentViewModel @ HG, Undo %A %hicd 2 H <4,

var api = Main.GetAPI<KIRCXWindowAPI> () ;
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var state = api.GetContentState(this);
api.SetContentState (this, state | ContentState.CanUndo) ;

v 4 v FyFRHic, F10 ¥ —%#fi3 & ShowHelp XV v FAMUIH EIE T,

LAT 1%, ShowHelp T, Extension 232 PDF v =27 A 2K n& ¥ 24cd, (Zofflcid, PDF~==27 1D
TZr7ANE, TuT 27 F D Resources 7 ANKXICHBEDELFET, 774 N% Extension IZ5D 5 I,
Visual Studio T, 774 ro7a X740 [eArVVFosvayv| # lavysvy] &L, [HAhT4Lv 27 )ica
v—l & [Hicav—32] £ HLeGhaldae—325] KRELET)

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

ProcessStartInfo processStartInfo = new()

{
FileName = helpFilePath,

UseShellExecute = true,
bi
Process.Start (processStartInfo) ;

}

catch (Exception)

{
// Error handling

}

5.737AY o b774 0
RC+ o 7wy x 7 Mic, Extension PEMT Z2MEDO 7 7 A L2 BINT S B TE T T,

ZOPERAA v R RS ITiE, 4 v & —7 = 4 & IRCXProjectFileProvider £ L7227 7 2R Z{E L, =27 ZAFK
— }\ Lij—o

[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) ;

/// <inheritdoc />
public ImageSource? ProjectExplorerRootItemIconData => Main.CommonIcon;
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/// <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 () ;
awalt 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
}

}

Extension Tlt, AT OB Z AR L £ 3,
1. 77 A% [BI< ] W (OpenAsync)

» 7BV 2 2 b7 v ANORMIT, BEZOT7 T ANERET LT 4 X -0t vy FTITVE T,
Fydv 2o v FofEs27 42—, oV y Fv 27y g v FyoREFkeFRgETT, WAL
FE, o XS, 274 x—avitr—AZ2FRLT, ZOEa—ET VT 7 AADDHIAALT
NEZEL, TF4X2—U4 Vv FUERRTE LI DT,

2. 7 7 A MERIFICHIIHNA % [TE %A | AL (WritelnitialContent)

» KAV Yy FOMUTH LK, 77 4 VIZEOKRETER I N, 7 7 4 vick#tD < FileStream 23 X v 7,

PIINAEDRZETI WEAIZ, KXY v FCREOUE I LESD ) T A,

UseDefaultProjectExplorerltem 7 7 7% true iC 35 &, 7oz b7 A 70— —IiC, Extension DYV U —

HHZBINT2 2R TE I, (REEERZ DR VIS T, RETTRNZIEERA v F2EHLAZTIEAR D £
T A)

G0y ) —THEIZ, LT TR INET,

= Extension ® 7 7 4 MEFEZ R~ HUIEA

o Y7 A= LT [HLWIZ 7 A0 ] [BITED 7 7A40...] O2IEH»S%S [FHLWT AT LDENM]
AVFFRAIMN A2 —%Eb T T,
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s BIIEINTWBE 77 AND, 77 AN ERNTTIEE
o B TFuY 27 b4 TR O3EH»OR2a VT3 A M Ao a—%FbE 4,

.74 7AYo bz R7A—-75—0DY Y —IER

Extension (3. BFHVWTWB RC+ ey b 7ud s b7 x7u—S—ic, figov ) —IHE #EBITZX
EQaN

VY —IHHD, HED 7 7 A VT GAER, o [Fuy =227 b 7740 ] JBRFA v P E2HOTL X
W,

v —HEIF, BEEINTE, ZhZnOIHEBRE(LTE LT,

VI —IHEHDODX TN 7Y v 7%,
» FUEHOSA, FTHEHHOEMT Z3HAL 2 4,
v KO FIHH DA, Extension D a2~ v FAFFRH I L E T,

VY —IHHIZ, VT FRAMNA 2 — %O LN TET Y, a VT FRAMNA o —THEHEZERT 3 &,
Extension ® 2= v FBFEULH I NE T,

ZOIRARA v b &M ICiX, 4 v & —7 =4 & IRCXProjectExplorerltemProvide 5% L7227 7 A Z{EK L.
171735“‘ ]‘ Li‘;_o

[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",

b
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/// <inheritdoc />

public Task ExecuteProjectExplorerItemCommandAsync (
string commandName,
object? commandParameter = null

// (Code here)
return Task.CompletedTask;

BISHANEB7Z77oay
SPEL+ v 277 4, Declare A7 — F AV b #{H 5T, DLL TERINTWANE 77 v 7> a v 2 ETT 5
TENRTEFET, ZoOHRIT. UETOANN—Y 3 v D RC+ 2OLEET A DT, DLLICIE32 Yy P A AT 4 7
ThINIEES Ve WHHlHrH 0 £9,
Extension DFE¥F v b Cld, 7V v Y DLL #gfft L, SPEL+ 7B 7 745, 64y F TV 7Y TH?
Extension O NHEREEE # MO A (AR HE L E Lz, 23D Extension @ [AER7 7 v o> a v | YEEFRA
v ETY,
o 77y v rvav] oMU LR, UToEeRb 3,
» SPEL+ 7u 27 L1, LLF® Declare 27—+ A v F AT 3,

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

commandLine$ 1Z. 77 v 27 a V& LA ZEHTXY - TE 23, 2~y FITEBHL 72 3LFS
e output$ I, 77y v vz vOHIIEIENT 5 XFEINEE

e EUfHIZ, 77 v 2y avETOMBEa—F
- 0 0d, IEFEAT (ED)
-FE0IE, =T —

o (f)

Int32 ret
String output$

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

- Run 7 4 v Fic 2.154434690031884 ¢ 1 x ¥4,

CDWIEFRA v PRSI, 7V 7 — b RCXExternalFunction #E#HEL T, T7AK—F L, 22O AXT—X
LT, 7JrvriaviEI 2 AR—FLET,

[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);
}
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double output = Math.Cbrt (input) ;

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

ZDWEERA v Mic X b, Extension TEER[GEAR X F I 2%, SPEL+ 70 7 I L0 6UCHE 2 L 51T
"5 TL X,

k. LTI, flAARD [HE7 7 v 272 a v ] & LT, Extension #HF—FLTWBILTFT 433D RC+
TlIEHEICHATE 3,
LA 7w 77 LEZfT( T 2> <, O 1{THZRL £3)

ret = CallExternal ("Execute program [arg(s)]", output$)
24870 7 BT 2 fEb £2A)

ret = CallExternal ("ExecuteNoWait program [arg(s)]", output$)
3. CallExternal O#fFR 2 — FICHH S d % 34 D HlfG

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

= fl

Int32 ret

String output$

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

e Run 7 4 ¥ F 71 Success E H1&NF 3,
(EME )

ZDEH», 7Yy Y DLLIC, W77 v 27y a v oEifExRGIEIT 27200825 Y £3, (CallExternal & [A
K7z Declare 27— k 2 v b 2348 GF)
1. GetTimeout(ByRef timeout As Int32) As Int32
= CallExternal D 2 A4 27 7 MR 2 MG L £ 37, HA73 3 Y #c. ¥IHIEIF 30,000 TF,

2. SetTimeout(timeout As Int32) As Int32
» CallExternal D2 4 47 v FERAZHREL T3, B0 I VB TT,
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6.PCE> 3>y hXRXLES a»F72 7 FOHE
F
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6.1 #I=

ARARLEY a v+ 7Y 2 b &I1ZRC+80 Vision Guide s 2 7 L ICHLIERERE L LCA VA P — L HJRER B R X L
BEeyYaviAr7vyzs FT9,

Epson RC+ 8.0 Ver8.1.3.0 LI D N —2 5 v Cli, PCE Y a Vv THARZXLE Y a v+ 7Y =7 P HFHTRE L 7%
¥ 9,

NAZLEY avd 7Y =r b EFHT S LT, A OBERULEFERE 2 RC+80 Vision Guide™ & 7 L ICH AA
WLEHICRYVET, ARZLEY avA TV =7 MiTid, ImageOpd X 9 A, Geometricd X 9 7
ERHZ FECTCE 9, OepnCViR EWNHD 74 77V 2HMAT 2L L CHIFOA 7Y = 7 Mt wlifg
IR % oA D F 7,

KETIE, ARZLEY avA 7Y 27 bOERELL Ny 7 — IR E CORFTEZHHAL 3,

X INEAREZLE Y avdE TV 7 FoRHFEICOWTIE, [RC+ Extensions® F]H ] [Vision Guide
OV 7MY 2T WAZRLEY av ATV b 2BHRL T,

6.2 FIAE%

PEERBERE 1Z. Windows DLLT® 9. Visual C++ CHi¥ 3 % 7= ¥ VisualStudio 23 0 3¢9, FHH[ICRC+ Extensions
HHOVSIXZ A VAP =N LTS, GHllIZ[5.2 4 Y A P — ]S L T E 3w,

GitHublicH v A7 u 7S 42 HAELTB YV ETd, 7u I L0EEFEREICOVWCIIZE L FFIc LTl
VAN

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

6.3Fa—FU7N

DUTFTOFMEZITI> CLICXVARZ LY a vt TV 27 P RFRT A2 ERTEET,

6.3.1 7A> o bDIERK

RC+ ExtensionsHilHOVSIXICIEZ R X LY g vA 7Y 227 F DVisual Studiodo vy =7 F 7 v 7L —F
[RC+ Custom Vision Object] 23&ENTnE T,

Zo7 v 7L — b &AL TVisual Studiod 7m ¥ = 7 F ZEK L TL 2 & 0,

7aY 7 b4 ¥ — FOERKFFICIZ [RC+ Custom Vision Object Feature | HHiAFTRINT T DT, HAazD
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AARLEY avA TV b7 a7 7 A MVERE AT LTLEI 0,

= m] X
Howryody _
FHLLWIOIIT bOFER | E= x[-] FRTIFO
%iﬁ.{fﬁ%btjﬂiﬁ?f‘ f:"jl/_l" C+-+ Windows - FAIMT -
(R)
‘s ‘i RC+ Custom Vision Object
M Epson RC+ 8.0 Custom Vision Object Project Template
Ces TAIyT
RE[CEI(fEDER
@ ¢ RCs Extensions
[T B Epson RC+ B Extensions Project Template
ce pr v
ELTNaE0H B snnigs
Ealoy-rBeE VAT D
e || xw
= O X
HLWIOITI EERLET
. . xl RC+ Custom Vision Object Initial Feature (Can change this later) X
RC+ Custom Vision Object ¢
o | Mame Properties
70917M40 | \AutoContrast A Accept
| .
| AutoContrasq | NamePrefix [] ThresholdHigh
EH D | \AutoCont [] ThresholdLow
i General Settings
|| © Gryscaleonly
Ya-y3vEM @ | | [ Updateimage
i [] Detectitems
AutoContrast [ ] HasTeach Result Propertis
ModelFilelnProj 2
[ wa-yant JoseobeRLr A obcEy | ) SveModelFienprojectolder (] Angle
[ MaxX
TovIIr i [ Maxy
[ MinX
[ Min¥
] Score
[ Text
e |[ #mo |
"
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COBOEF, KIHDELETEHES 5 2 LA nlhE

6.3.2 £&

7aYz s FEERLE S, dlmain.cpplc FEEL 3,
TD77ANCIEDH LD LOMLERAPI(ZF AR — T 2080 PEEINTHE 20, BT OREL L X
7

dilmain.cpp* & X > & YUi-y3y I72T0-5-

[ AutoContrast (7o-/k 23-7) -] © CVORun(CVO_PARAMS " in -|+ Il B | @ - = A [ Lo fa
34 profile->HasTeach = false; N (e ey =
35 |e->SaveMode|FilelnProjectFolder = false; |’U‘ 737 17270-5- ORR (Ctiv) ‘o|
36 strcm _slprofile->Properties, CYO_VALUE_MAX_LENGTH, ""); R YYa-y3 'AutoContrast' (1/1 DF0YIIN
37 strepy_s{profile- >ResultProperties, CVO_W\LUE_MAX_LENGTH, 1 4[5 AutoContrast
38 b o0 BE
;19 } return CYO_NOERROR; b ABEEBE
j%l B cvo.ico
42 ~ CYOAPI int37_t CYOTeach(CYO_IMG* img, CYO_MODEL* ndl) b 4 diimaincpp
3 | [} manifest.rcxmanifest
44 return CYO_NOERROR; b [B) RCPlus8OCustomVisionObjecth
45 }
4B g
47 ~ CYOAPI int32_t CYORun(CYO_PARAMS* inParams, CYO_PARAMS® outPar®¥
48 {
® 44 H auto a = 1]
50 return CYO_NOERROR;
51 ]

O MERRNYEHATLE L 49 X6 SPC

IEN R E

98



Epson RC+ 8.0 #3548 RC+ Extensions 8.0 Rev.1

WNR7 Y 27 V2R Z2— T v 770y 7 FITLTT ANy S TETLTLEX N,
HARLE Y avA 7 7 FEFEHOY —ABEEHL T, DRZOHAZLEY a vy 7Y 7 F OEEMIEN
T&FET, T2, 7= FRA VI ERETLLTT Ny 7EITDA[EETT,

| RC+80 Custom Vision Object Tester Ver.1.0.0 - o *®

AutoContrast

FeatureMatch .

FeatureSIFT 20

s P
440
Value
40
40
80
80
Value
700
foo

Wrotie ;“

R e 28

Hame AutoContrast

NamePrefic AutoCont

IconFileName ouico

GrayscaleOnly False

Updatelmage True

Detectitems

HasTeach Fakse [ settings | | imageFie | | | | Grayscate

SaveModelfileinProjectFol False ) e

Properties Result Items  Output Passed []

L | s °
ResultPropertes [No | Angle Pl Pl MinX MinY Maxk Max¥ Score Text Tot
Time

WRT7aY 27 %)) —AEALFLTLEI Y, V) a—v a7+ X—TIiCPackages7 + L & —DMERK X
. ZOTIC, R TrexpkgD W AR LE Y a VATV 27 bRy =V BMEREINT T, 2oy T =V %Ik
RIEHE~ A =Y v =204 VAP =AFT B LT, DRIZDIAZRLEY avA 7Yz PHPRC+THHATE 5
B R eI s BN

APLIZ4D DR HRER S LT 3,

LIT o3 ZSZICERLT-oTLFE 0,

APIDEEICc 2 W Tid, GitHublc [RC+ Extension # A X LY avA 7Y 27 FAPIYV 77 L v x| #FIELT
BYET, APIOFEHICOWTIE, THHICEHKEHINTHE T, b TR LI v,

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

6.3.5.1 CVOGetAPIVersion

COBEIZ Ny =V EFERIAL L RICAPIOANN—V a VEIERT A DI LI NTE T,
OB OFEEIEFETIOF IHAL I 0,

CVOAPI int32 t CVOGetAPIVersion ()
{
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return CVO API VERSION;

6.3.5.2 CVOGetProfile

Z OBEIIRCHEBIRF ICa—r I L E T,
BRIDHAZLEY 3 v 47V 27 L DT 87 7 A % CVO_PROFILEHE MR ICBIE L CREIC 723 v,

ZNENDFEIF, APIY 7 7 L v R ZM L TL 72X\, Properties, ResultPropertiesid, 77 ¥ <Xy c7'n
R4 R LFIICHE L £ 385, BOETHER 7 05T 4100V T [63.6 7057 4 | OREBHL T E X0,

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->UpdateImage = true;
profile->DetectItems = true;
profile->HasTeach = false;
profile->SaveModelFileInProjectFolder = false;
strcpy s (profile->Properties, CVO VALUE MAX LENGTH, "");
strcpy s (profile->ResultProperties, CVO VALUE MAX LENGTH, "");

return CVO NOERROR;

6.3.5.3 CVOTeach

ORI TV DT 4 —FTCa— I NET,
T4 = FPABECTHITRERIAETT,

CVOAPI int32 t CVOTeach (CVO PARAMS* inParams, CVO PARAMS* outParams, CVO IMG* img,
CVO_MODEL* mdl)
{
return CVO NOERROR;
}

CVO_IMGIZETAY 4 v FYOEIRIGERZIEL 3, EFAERE LTHHLZE 0,
TA—=F LT TAERZRCHUTEMT 2 Z L b A[EETT,
RCHAICEI X 472 WA 13CVO_MODELIC N4 F VIFERZRHI L 72X v,

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

COBIIA 7Y 27 PBREfTFEIND EEICa—rEInT T,
H—F7 4K ‘70)ﬁ{2%|ﬁ$fiﬁ>CVOJMG’C‘if§é nEJ,
ER 2% 1T 5 a1k, 2OCVO IMGOIERAEXH 2 T X0,

CVOAPI int32 t CVORun (CVO PARAMS* inParams, CVO PARAMS* outParams,
CVO_DETECT ITEMS* detectItems, CVO IMG* img, CVO MODEL* mdl)
{
for (int y = 0; y < img->Height; y++)
{
for (int x = 0; x < img->Width; x++)
{

int idx = img->Stride * y + img->BytesPerPixel * x;

if (img->BytesPerPixel == 3)
{
img->pBuffer[idx + 0] = 255 - img->pBuffer[idx + 0];
img->pBuffer[idx + 1] = 255 - img->pBuffer[idx + 1];
img->pBuffer[idx + 2] = 255 - img->pBuffer[idx + 2];
}
else if (img->BytesPerPixel == 1)
{
img->pBuffer[idx] = 255 - img->pBuffer[idx];

}
}

return CVO NOERROR;
}

WA EIE R I3 25413, CVO _DETECT _ITEMSICIHHRAZZREL TL 7Z X\,

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 Z7A/NT 4

Vision Guide[ [l CRRTE 37037 41k, WRAZXLE Y avA 7T =2 o7 a 77 4 VHEROE

> T LT3, UT MR I,

6.3.6.1 7’A/¥7 «

EIRTLIC X

Propert Extension Display Display Display Display by Extension
roper

d Accessible Always Detectltems HasTeach Profile Settings
AbortSeqOnFail X
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Property Extension Display Display Display Display by Extension
Accessible Always Detectltems HasTeach Profile Settings
Accept X X
Caption X
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
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7'a 7 7 A VERDProperties TRRAETE 2 7037 4 [FLLF T,
» Accept

s ThresholdHigh

s ThresholdLow

6.3.6.2 UHFIL F7ANT 4

Property Extension Display Display Display Display by Extension
Accessible Always Detectltems HasTeach Profile Settings

Angle X X *1 X
CameraX X

CameraY X

Found X

MaxX X X *1 X
MaxY X X *1 X
MinX X X *1 X
MinY X X *1 <
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

*1 Detectltems & ResultPropertiesfi f DEXER I N T W A GHHICK R INE T,

7'a 7 7 4 VIERDResultPropertiesi & TE 2 7 157 4 EHRIZLLTTF,
= Angle
» MaxX/MaxY/MinX/MinY

= Scale
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= Score

» Text
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