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Install Unity Editor

Official releases
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§  20213.44f1c1 s

2020.3.48f1c1 u1s
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Install Unity 2021.3.44f1¢1 s
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public elass CameraController : MonoBehaviour
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private enum ViewTyp
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%?Unity:ﬂ)ifﬂﬁ%% %ﬁﬁ EL:U";IL‘ class ProductHelper

#region HHULFGTES

public float xPosition Axis | get;

© sisinfi A pbtic float sPosition Axis { gt

public float zPosition Axis { get:

public static class §

public float rPosition Axis { get;

B HE LAY © public static readonly Plc ple = new Ple(CouType. 571200, "192.168.1.10%, 0, 1);

static S7_12000)

fEunityfiArp, Soilels7 Lo public float SortState | set: get: |

. ! public bool IsOver { set: get: }//%
ﬁ%ﬁu@ﬁt%l}]—acﬁ{ﬁ E"jif\\ ) '57_1200. ple. Open(} ; public bool IsProduct [ set: get: }
R, BEhli—AY ff‘i"“‘ ) : public bool IsResetOver { set; get; }

public int ProductCount { set: get:
PLCH i L AH T LK o

public int AreaCount { set: get: }

public int X Remain { set; get; }
public int Y_Remain { set; get: }

Log(§"this is 87_12007); public int Z_Remain { set: get: }

public int R_Remain { set; get: }
public int A Count { set; get; }
public int B _Count { set: get: |

(PLCﬁ‘rE‘;é) public int C_Count { set; get; }

(PLCHEHRERIS R 25

2.2.10. SERSEREE

F T uni ty 3D IR SR
m ; HT@%E*&{jS [{)rivate void FixedUpdate()

if (true)
S {
> KA s var goPosition = x_CurrentPosition - x_LastPosition:
E?Eyéﬂﬁmiﬁ‘}ZFixedUpdat o, x_LastPosition = x_CurrentPosition:

if (Math.Abs(goPosition) > 0)

R f i S 3 1 st ks

X Lead_screw_Transform.Rotate(0. 0. (float)(goPosition * 20.0)):

SRR AL ) Trans form{iy B X_Coupling_Transform Rotate((float)(goPosition * 20.0). 0, 0):
- . x_Transform. Translate(new Vector3((float)(goPosition / 1.0), 0));
FlRotate@ (5 8, IEFIPE if (IsHide — false)

Ui AU S ) A5 R

IsHideComponent(true);
}
z_chain_transform.Translate(new Vector3(0, (float)(goPosition / 1.0). 0)):

z_chain_transform.Rotate(0, 0, 0);
z_chain_board_transform.Translate(new Vector3((float)(goPosition / 1.0), 0)):

t1_transform. Translate(new Vector3((float)(goPosition / 1.0), 0)): o
foreach (var item in listRigidbody) CRIAALES)

item. WakeUp():
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1%#F 3D (Built-in Render Pipeline) &R, INBR&AFRFIIRFIRETERH
B ARG i Create project” BinlSIEEEATIE

unitySE RS OES

ersion: 2020.3.48f1c1 u1s

= Al templates

@ Core
2D (Built-In Render Pipeline)

3D (Built-In Render Pipeline) ‘ } / \
Core e
R S s 1 \
3D (Built-In Render Pipeline)

High Definition 3D sample This is an empty 3D project that s Ur
Sample

a4 Read more
3D Sample Scene (URP)
Sample

go‘ Mobile unity SE LR s

2D Mobile i:EﬁJsers\liang\Deskmp
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TEAssets B PRI R RRIEN, RANEN, —EBR
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"Scenes"MIHRZERRFHIASEIEHR, FTBHNES, MEFXKEE
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£ Scripts 4P EFRRIR TERERIIESXE (BEREMASUY) |
AR IMERSRIM A X EFHIEXE

FiE"Plugins"3{43%k:
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N{4J"Assets\Resources\Images"F7zAYE Canvas UIERP={FEHEZE!
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B, "BK, "TEEGERITR

¥ "Materials" {43
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#zE“StreamingAssets" {43k

StreamingAssets 2 Unity TiBRI—MFHRXFE, BFFHREEEIE
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FIEFEBEIEXE

R, XHREREGHINT:

© Animation

« Assets

ODOOmbOD

Materials Plugins
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RATE7EhEE—"Cube" N8 FASIEEH A

fEScripts3{erh, FEMIAS 4 SerialTest"
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€ SampleScene
C mera
I Light

n

SerialTest

Collaborate
Show in Explorer
Open

Delete

Rename

Copy Path

Import New Asset...
Import Package

Export Package...

Find References In Scene

Select Dependencies

Refresh
Reimport

Reimport All

Update UXML Schema
Open C# Project

Properties...

Alt+Ctrl+C

Ctrl+R

Folder

C# Script

2D
Shader
Testing

VoW v v

Playables

Assembly Definition

Assembly Definition Reference
TextMeshPro >

Scene

Scene Template

Prefab

Audio Mixer

Material

Lens Flare

Render Texture
Lightmap Parameters
Lighting Settings
Custom Render Texture
Animator Controller
Animation

Animator Override Controller
Avatar Mask

Timeline

Signal

Nheenic RAadarial

f£"Cube"XtgiYInspectorEiRF AE"Add Component ZRINBIZA B,
A ARV AS 4 SerialTestiEFEI CubelIS: L EEHITIERE



ij v Cube Static =

- Tag Untagged v Layer Default =

~ Transform (7 I

Cube (Mesh Filter) 9

Mesh B Cube

44 v Mesh Renderer
& v Box Collider

Edit Collider

None (Physic Ma

v ‘|

Add Component

3.1.4. WERAEOBEEER
WEFTFF Serial Test"BIA, SRS a0 LS :

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using System.IO.Ports;

using System.Threading.Tasks;
using System;

using System.Text;

using UnityEngine.UIElements;

public class SerialTest : MonoBehaviour
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//E SRR B
private SerialPort m_serial;

/ /b trans form+-E
private Transform m_transform;

/ /A E TR A

private string m_str;

/ /AR EE A TT
void Start()
{
m_transform=gameObject.transform;
m_serial = new SerialPort() {
PortName="com1l",BaudRate=9600, };
m_serial.open();
if (m_serial.IsOpen)
{
Debug.Log($"f L iEE");

Task.Run((Q) =>

{
while (true)

{

var recbata = new
byte[m_serial.BytesToRead];

m_serial.Read(recbata, O,
recData.Length);

if (recbData.Length > 0)

{
var str =
Encoding.UTF8.GetString(recbata);
if (str.IndexOf("LEFT") != -1)
{

m_str = str;

Debug. Log ("R ZEME") ;

else if (str.IndexOof("RIGHT")
-1)



m_str = str;
Debug.Log ("KL FEBN") ;
}

m_serial.DiscardInBuffer();
m_serial.DiscardoutBuffer();

P

/ / BEVAS A — it B B A T 1 T vk
void Update()

{
}
private void Fixedupdate()
{
if (m_str == null) return;
if (m_str.IndexOf("RIGHT") != -1)
{
m_transform.Translate(-1, 0, 0);
m_str = null;
}
else if (m_str.Indexof("LEFT") != -1)
{
m_transform.TransTlate(1l, 0, 0);
m_str = null;
}
}

private void OnApplicationQuit()
{

m_serial.Close();
Debug.Log("&# AT KH");
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SR CIE{S_20250114 - SampleScene - PC, Mac & |
Edit |Assets GameObject Component Window

Undo Selection Change Ctrl+Z

Ctri+A
Shift+D
Shift+C
Ctrl+Shift+R
Ctrl+I

Select All
Deselect All
Select Children
Select Prefab Root

Invert Selection

Ctri+X
Ctrl+C
Ctrl+V
Ctrl+Shift+Vv

Cut

Copy
Paste

Paste As Child

Duplicate Ctrl+D
Rename

Delete

F
Shift+F
Ctrl+F

Frame Selected
Lock View to Selected
Find

Play Ctrl+P
Ctrl+Shift+P
Ctrl+Alt+P

Pause

Step

Sign out
Selection

Project Settings...

Preferences...
Shortecuts...

Clear All PlayerPrefs
Graphics Tier

Grid and Snap Settings...

SRIGTE "External Tools"i&InA, EEREVS2022%t X kR



X Preferences

External Tools

External Script Editor Visual Studio Community 2022«

Flayer pro

Regenerate project files
mage application Open by file extension

Control DiffiMerge PlasticSCM Merge

3.2.2. g EINBEAPIEE LR

ZARunityIlH, BRIAPIFERERFIZEZ .NET Standard 2.0, FA(1EILE
XL .NET 4.X

ABBL.NET 4.XA9hRA, RZAPIFICIEER

1PE$%EBuild Settings”
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n unity S8 FHLELIE{E_20250114 - SampleScene - PC, Ma
File | Edit Assets GameObject Component Wind

New Scene Ctrl+N
Open Scene Ctrl+0O
Open Recent Scene >
Save Ctrl+S
Save As... Ctrl+Shift+S

Save As Scene Template...

New Project...
Open Project...

Save Project

Build Settings... Ctrl+Shift+B
Build And Run Ctrl+B
Exit

m"Player Settings”



Build Settings

Scenes In Build

Platform

L_T__] PC, Mac & Linux Standalone

i0S ios

Universal Windows Platform
Android

f;\ Xbox One

Player Settings...

Mac & Linux Standalone

Platform
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Windows

Default

Add Open Scenes
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S7.Net.dll: FOA[ JFEEHITBE9ESE
sqlite3.dll: sqlite3&WEZEIKTN
Newtonsoft.Json.dll: — b8 sontE=RIEISE

4.1.7. BB S5EHIEERIBENHE

X B EFARRFEI 1FH91200, LA,
WEMRARRERRE R A, BERELLI
—EES5|AS7.Net.dllE

using UnityEngine;
using S7.Net;
namespace Common
{
public static class S7_1200
{
public static readonly Plc plc = new
Plc(CpuType.S71200, "192.168.1.10", 0, 1);
static S7_1200(Q)

{
try
{
//S7_1200.plc.0open();
}
catch (System.Exception ex)
{
//Debug.Log(ex);
//S7_1200.plc.0open();
}
Debug.Log($"this is S7_1200");
}

}

B @5 PLCAID BIRS R 2 BT B ERIENE, X2 1E1200B2ENX
FIFIUNItyIE{SAIDBHR


af://n221

=) |ZH| B | = & b, B E 57 RHTIHE de BB W BREBESHEH
Unity3iig

4 MCDIEE [FC2s] [~ E=ET Higa REE fH#E
& RS [Fce] 1 40~ Sgatic
& 5 [FC1] 2 4as= S EIE Real =) 00
& RigEH [FC3) 2 4a@s L ELT Real 4.0
T ST [Fe2] =l4 a@n A EGE Real 8.0
& FEFEa FC21] 5 4@ R RIE Real 120
& WBHE(E [Fc24] 6 4= (P4 v 3 Dint 16.0
& FARGH [FC2) 7oA e | DiFERERRIATS Real 200 0.0
& {uFHEE [FC6] 8 4w SEETR Bool 24.0 false
&/ RingE [FCo] 2 4am TRk Bool 24.1 false
& PR{IZAHERRE [FCT) 10 = | RESEEEEM Bool 24.2 false
& el [FC23] 11 4= 1B BEIE T 42 Dint 26.0 0
& EFEER [FB1) 12 4an = S Dint 300 100
@ ToWinform [DB81] 13 4= Yl Dint 340 100

T Uningiig oess] | 14 a0 = | z$hdlS Dint 38.0 100

'—i'!ﬁﬂag'rrtmm_' 15 40 = i Dint 420 100

@ A%:54m2 [DB39] 16 41 = Az e Dint 460 0
¥ EiFiEHEiE (De94)] viizvas= BEER=8 Dint 50.0 0

BFE— sk () X4, FXADBIRAVEHER ——RIRAY

public class ProductHelper

{

#region ZIRHUNI(E B

public float xPosition_Axis { get; set; }//Xhlscit
B

public float yPosition_Axis { get; set; }//Yihsi)
A=+

public float zPosition_Axis { get; set; }//z#hschf
(AZY

public float rPosition_Axis { get; set; }//REhsLHt
fE

public int AreaCount { set; get; }//IXI¥&
public float SortState { set; get; }///¥IkE
public bool Isover { set; get; }//7HEE5EHK
public bool IsProduct { set; get; }//=&HHHi% T4
public bool IsResetOver { set; get; }//ZMHEANI5EH
public int ProductCount { set; get; }///~i¥&
public int X_Remain { set; get; }//Xf&h¥E 4z

public int Y_Remain { set; get; }//YHi# 4>

public int Z_Remain { set; get; }//z#h¥F 4

public int R_Remain { set; get; }//REhFE 4

public int A_Count { set; get; }//A/=i/"&
public int B_Count { set; get; }//Bif=hi/ =&
public int C_Count { set; get; }//C/=ii/ &
public int D_Count { set; get; }//D/f=i =

D e



Hil LR

public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public

public

public
public

float X_Current_Pos { set; get; }//XHi4uifs
float X_Current_Speed { set; get; }//Xih4Hi
float X_Current_Mileage { set; get; }//Xih*
bool Is_X_Up_Limit { set; get; }//x%li LIRf:
bool Is_X_Ref { set; get; }//XiiZ* 5

bool Is_X_bown_Limit { set; get; }//XHiF[R
float Y_Current_pos { set; get; }//Y&hHifr
float Y_Current_Speed { set; get; }//Yii4ul
float Y_Current_Mileage { set; get; }//Y&i"
bool Is_Y_Up_Limit { set; get; }//Yili L[RAL
bool Is_Y_Ref { set; get; }//YihZ* &

bool Is_Y_bown_Limit { set; get; }//Yhl R
float z_Current_pPos { set; get; }//z#i4nuifL
float z_cCurrent_Speed { set; get; }//zZ#hi4Hi
float z_Current_Mileage { set; get; }//ziiY
bool Is_z_uUp_Limit { set; get; }//zih [R{7
bool Is_z_Ref { set; get; }//zihiz%*

bool Is_z_bown_Limit { set; get; }//zih FE
float R_Current_Pos { set; get; }//REi4Hi{r
float R_Current_Speed { set; get; }//REuY4Hr

float R_Current_Mileage { set; get; }//Rfili*

bool Is_R_Up_Limit { set; get; }//RHlL[R{L
bool Is_R_Ref { set; get; }//Rili=*% 4



public bool Is_R_Down_Limit { set; get; }//RAl FIR

#endregion

[/ XN ERERERRAFR NI SLH

private static ProductHelper uniqueInstance;

[/ X —MRIRRIREEFE R D

private static readonly object locker = new
object();

// EXAERERE, AN ARERNE %R LB

private ProductHelper()

{

}
/// <summary>
[/ EXAEITTERME A2 mUTE R, BRARERT PUE CAH &
SRR A R ) A
/// </summary>
/// <returns></returns>
public static ProductHelper GetInstance()
{
// AFE—ANELIREITEIXER, i axTockerX R "
B,
[/ HEALRRIBITIZTTER, 'R Tocker s & 8" N
BURE, RIS AR E A — DR
// TockiBHJigiTR G (BPZRHEITRZE) Xz 3" i

B
if (uniqueInstance == null)
{
lock (Tocker)
{
[/ TOREPEBIALEAEN G, 50 Bk (A
if (uniqueInstance == null)
{
uniqueInstance = new
ProductHelper();



}

return uniqueInstance;

W5, BIEEREMBENN, FERa%iE, SSRTMPLCAY Unity#dE"

DBLRIRENES IR
Task.Run(async () =>
{
while (cts.IsCancellationRequested == false)
{

if (Common.S7_1200.plc.IsConnected)

{

await

Ccommon.S7_1200.plc.ReadClassAsync(ProductHelper.GetInstanc

e(), 98, 0, cts.Token);
X_CurrentPosition =
ProductHelper.GetInstance() .xPosition_Axis
y_CurrentPosition =
ProductHelper.GetInstance().yPosition_Axis
z_CurrentPosition =
ProductHelper.GetInstance().zPosition_Axis
r_currentPosition =
ProductHelper.GetInstance().rPosition_Axis

}

else

{

/ 100.0f;

/ 100.0f;

/ 100.0f;

/ 100.0f;

Common.S7_1200.plc.0OpenAsync();

await Task.Delay(500);

1)



4.1.8. IREFIERZAIEEE

ARG RS EREIREModbus rtuti¥ (48584 ), AT LAR A {E{#F

NModbus4.dIiX/NEESE 4t
AT -

XXX.cs

using System.IO.Ports;
using Modbus.Device;

public class XXXX : MonoBehaviour

{

VYA ANE S
private SerialPort serial = new SerialPort()
{
PortName = "COM5",
DataBits = 8,
ReadBuffersize = 128,
BaudRate = 9600, //Lb45%
Parity = Parity.None, //#F{H2 %
StopBits = StopBits.One,//{F 147
wWriteTimeout = 1000,
Dtrenable = false,
RtsEnable = false,
ReadTimeout = 1000
i
VA R ER TS

private ModbusSerialMaster serialMaster;

void Start()

{
/ /B O B
serialMaster =

ModbusSerialMaster.CreateRtu(serial);

/IR JE G ERE , VT IR AR BRAR SR IA S
Task.Run(async (O =>
{

while (cts.IsCancellationRequested

== false)
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try
{
if (serial.IsOpen == false)
{
//FTITER
serial.open();
}

ushort[] temp2 = await
serialMaster.ReadHoldingRegistersAsync(0x51, 0x43, 0x03);
vibration_value_z = temp2[0] / 1.0;

await Task.Delay(100);

ushort[] templ = await
serialMaster.ReadHoldingRegistersAsync(0x50, Ox41, 0x03);
vibration_value_X = templ[1l] / 1.0;

await Task.Delay(100);
ushort[] temp3 = await
serialMaster.ReadHoldingRegistersAsync(0x01, 0x06, 0x01);
nosie_value = temp3[0] / 10.0;
}

catch (Exception)

{

P

XF8#ReadHoldingRegistersAsyncisEENAY R (R IF S fFes PAYMBIE :
XNTiE

F—TMSUNEXNE: (EREEQFithit



FIANSHNENE: SE=knittil
BENSHNENR: FFRMH

4.1.9. SERSEREMUES

SCRNEREIMR, FEREFixedUpdate7i&7R, (KERAIBIEIREEIRNIZ
PR, EAYEEIRS, SRS EIRNSEEINER, = OMERE
HETransformZB{&ERTranslate/55FfIRotate 53

XEALA— MR BIRAISE—T:

// NHEZNARRG! 1!
private void Fixedupdate()
{
if (true)
{
/ /I TE G R W X A 2H 1 32 )
var goPosition = x_CurrentPosition -
X_LastPosition;
Xx_Transform.Translate(new Vector3((float)
(goPosition / 1.0), 0));

/ /LR E B R i Y AR ZH 1112 3))

var goyPosition = y_CurrentPosition -
y_LastPosition;

y_Transform.Translate(new vector3(0, -(float)
(goyPosition / 1.0)));

/ / SERTE YL B i 2 AR 2H 1 1B Bl

var gozPosition = z_CurrentPosition -
Z_LastPosition;

z_Transform.Translate(new Vvector3(0, 0, -(float)
(gozPosition / 1.0)));

/ /=N TE G R v R A5 2H 1 32 )
var gorpPosition = r_CurrentPosition -
r_LastPosition;


af://n247

r_Transform.Rotate(new Vector3(0, -(float)
(gorposition / 1.0), 0));
}

4.1.10. EHEHIVIERER

UIFEEZRERASERRIFET, FREEETXChartsHRRIZER], B T— MK
I

Line_PHY_X.cs

using Assets.Scripts.Utils;

using System.Collections;

using UnityEngine;

#if INPUT_SYSTEM_ENABLED

using Input = XCharts.Runtime.InputHelper;
#endif

using XCharts.Runtime;
//[DisallowMultipleComponent]
//[ExecuteInEditMode]

public class Line_PHY_X : MonoBehaviour

{

private LineChart chart;

void Awake()

{
}
private void Start()
{
Init();
StartCoroutine(UpdatePos());
}

private IEnumerator UpdatePos()

{
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while (true)

{
chart.RemoveData();
chart.AddSerie<Line>();
for (int i = 0; i < Modelbata.Phy_X.Count;
1++)
{
chart.AddxAxisbData("x" + 1i);
chart.Addbata(0, ModelData.Phy_X[i]);
}
ModelData.Phy_X.Clear();
yield return new waitForSeconds(1f);
}
}

void Init()

{
chart = gameObject.GetComponent<LineChart>();
if (chart == null)
{
chart = gameObject.AddComponent<LineChart>();
chart.Init();
}
chart.EnsureChartComponent<Title>().show = true;
chart.EnsureChartComponent<Title>().text = "#J#liiX
" ;
chart.EnsureChartComponent<Tooltip>().show = true;
chart.EnsureChartComponent<Legend>() .show = false;
var xAxis = chart.EnsureChartComponent<XAxis>();
var yAxis = chart.EnsureChartComponent<YAxis>();
XAXis.show = true;
yAXxis.show = true;
XAXis.type = AXis.AxisType.Category;
YyAXis.type = Axis.AxisType.Vvalue;
XAX1s.splitNumber = 10;
XAxis.boundaryGap = true;
}



BEiEECanvasEHRCIZEER, HEMEMALIne_PHY X.csiEg X, BT
SCAY BT B IR im XA E AR

BOIXBESLATRIFT4KEIRR, FTLAB4MIRIZAYLIne XXX X.csHIASZE, 1
EEUSINEITNY =

4.1.11. SHESERHRFEIEUERE

TN E S EE SRR 2sqlite3
FERsqliteiXNMNIRES RN, BIEERMFESE, mEAFRN
ZPA unitytB AT LAEREEMysqlfsql serverfiEZE, BNAILE

R4 B TunityBIFF RS qlite SRR AR AN (B FRHLAY
SQLite4Unity3d), BEiZgithub & (EEKESITEEIERSE)

SQLite4Unity3d
-master.zip

B7ciEsqlite3.dIXANERE W EunityRIPlugins M4 BB E A
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- SQLitedUnity3d-master >  SQLite4Unity3d-master >  SQLitedUnity3d > | SQLitedUnity3d > Plugins > x64 TEx

T HeR ~

=5 -

~

EFR (E=LE] Sid) F

2
|@ sqglite3.dll 2015/5/23 18:48 NS E 1,077 KB

SRIEIGSQLite.cSIXANI4E M FScripts S4B EZE, XN SQLite.csFLE(E
BTN I BT EEREsqlite BURREERIAPI X4

- ZEEH > SQlitedUnity3d-master >  SQlitedUnity3d-master >  SQLite4dUnity3d >  SQlitedUnity3d >

= W N ==B-
ZHR B L sem )
Plugins 2025/1/13 9:49 prgle==c
[ .DS Store 2017/7/13 13:55 DS STORE 37ft 7 KB
| E sqlite.cs 2017/10/21 23:09 C# Source File 102 KB

XERMENBREN, SUBENSQUREHIA, BEMETE— M X4KE
H

Im Project B Console
+ -

4| Assets » Scripts > SQL

b Materials
e Obi

sqlHelper

b Camers
e Common
S0l

EFREAPIRIERL L, BEIE T — M SSU R ERRIE(F

SqlHelper.cs



using SQL1te4uUnity3d;
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Threading.Tasks;
using UnityEngine;
using static SQLited4Unity3d.sSQLiteConnection;
namespace Assets.Scripts.SQL
{
/// <summary>
/// SalliAFEW2E
/// </summary>
public class SqlHelper
{
/// <summary>
/// BEEER
/// </summary>
public static SQLiteConnection Connection;
/ | BAE EAF R AR DA S A4 R
private static string databasePath =
Application.streamingAssetsPath + "/digital_database.db";

[/ RERETTIE, FERIE T B e
digital_database.db
static SqlHelper()
{
connection = new
SQLiteConnection(databasePath, SQLiteOpenFlags.Readwrite |
SQL1iteOpenFlags.Create);

}

/ /B e RS TR
public static void Createbb()
{
/ /L B R e, — /e StreamingAssets Uk
i, 2 R S A G AR
Connection = new
SQLiteConnection(databasePath, SQLiteOpenFlags.Readwrite |
SQL1iteOpenFlags.Create);
}



/ /BIERIFRSTTE
public static void CreateTable<T>()
{

Connection = new
SQLiteConnection(databasePath, SQLiteOpenFlags.Readwrite |
SQLiteOpenFlags.Create);

connection.CreateTable<T>();/ /044

//EEHR FE R ARG 2 RBIEEA
public static void
InsertData(System.Collections.IEnumerable objects)

{
Connection.InsertAll(objects); //#fiA /1241,

Kl B 2 R
}

/ /B e TR i N . SRR BESEN
public static void InsertData(object obj)
{

Connection.Insert(obj);

/// <summary>

/// R AT TR v 1 A
/// </summary>

public class T_virtualPos

{
[PrimaryKey, AutoIncrement] //¥E 1 [zhitk
public int Id { get; set; }//TdfflyiHt
public float virtualposx { get; set; }//MEfliixflf
AER DA
public float virtualposy { get; set; }//iEflimyfhis
HirE

public float virtualPosz { get; set; }//iEluiiiziit
HirE



public float virtualPosR { get; set; }//JEflumREE
HiE
public string Time { get; set; }//MHf[H

/// <summary>

/// VR 0 RARR ) 2
/// </summary>

public class T_PhyPos

{
[PrimaryKey, AutoIncrement] //VWi&E B8t Fahik
public int Id { get; set; }//IdfFJyi:t#
public float PhyPosx { get; set; }//¥¥iumxilifsizifr &
public float PhyPosY { get; set; }//#yiumYilitizl i E
public float PhyPosz { get; set; }//¥)Hiimzfliiidifr &
public float PhyPosR { get; set; }//¥ElimREidlN &
public string Time { get; set; }//if[i

¥

/// <summary>

/// Sensorz: FRAFBALIKES IR
/// </summary>

public class T_SensorData

{
[PrimaryKey, AutoIncrement] //W% & 4 Hahigk
public int Id { get; set; }//IdfF NI
public float SensorbDatal { get; set; }//{G/E#%EL
public float SensorData2 { get; set; }//f&/E&Z$%2
public float SensorData3 { get; set; }//f&EZ:%ds3
public string Time { get; set; }//if[H

}

EIRBEHRRHER, BNERTEEE%IE, BFFidERE

#region H¥E R LA B



Task.Run(async () =>
{
SqlHelper.CreateTable<T_virtualPos>();
SqlHelper.CreateTable<T_PhyPos>();
while (cts.IsCancellationRequested == false)
{
await Task.Delay(100);
SqlHelper.InsertbData(new T_PhyPos() {

PhyPosX =
ProductHelper.GetInstance().xPosition_Axis,

PhyPosYy =
ProductHelper.GetInstance().yPosition_Axis,

PhyPosz =
ProductHelper.GetInstance().zPosition_Axis,

PhyPosR =
ProductHelper.GetInstance().rPosition_Axis,

Time = DateTime.Now.ToString() 1});

SqlHelper.InsertbData(new T_VirtualPos()

{
VirtualPosX = virX,
VirtualPosy = viry,
VirtualPosz = virz,
VvirtualPosR = VirR,
Time = DateTime.Now.ToString()
35
}
1)
#endregion

4.2. F5EIn

4.2.1. unityf X FEHMFERFIVIRmERNE TR (R
)
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4.2.2. BERES SEMRIERSEE! | |

fEunity, LIERTEEBSSENRINZER, iRk, EXER, £
BEtLIFNunityFEks | E48XRYILSSZE! ! !

ZoriBunityiisks I EHEXAISIZIE, ZEAKER S EHEEGRG X,
540 Start Update FixUpdate, BA(KEHMERLIEXTFunityiidlssi2
18

iZ=12aNCI

Task.Run(async () =>

{
while (cts.IsCancellationRequested == false)
{
virX = x_Transform.localPosition.x;
virY = y_Transform.localPosition.y;
virz = z_Transform.localPosition.z;
virR = r_Transform.localPosition.z;
}
DK

[/ ZEANEGRE] BT fETaskia G 2dE, JATTRA BN BHERBURIImIZ )
A RSB RN, BT EadfEt, AfEhIiMuni tylifks| M
REDLS5ZH L L

Bl I SERT RN R PAimis s BRI B TR, XHE KB T FlunityfBXAY
IVSSiBEE, XERRE, BERANAETINEREGE, SEERME
(MMET LR N REENFEREE, 2AXEHAE)

1ERf7~51

/ /TR ETT
StartCoroutine(GetvirpPos());

/ /€ SLRII R TT 1%

private IEnumerator GetVirpPos()

{

while (cts.IsCancellationRequested == false)
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/ /R BSOS X AL 2H F) 5 4

virX =x_Transform.localPosition.x;

/ /SR 30 Y A A ) B

viryY =y_Transform.localPosition.y,

/ /S F v Z b A 2 P B

virz =z_Transform.localPosition.z;

/ /S F v R A A 2H P 24

VvirR =r_Transform.localPosition.z;

/ /B ERS R Ty eldikEl SEHLIs I LI R lin s 4 i

AR P RR

yield return new waitForSeconds(1f);

4.2.3. EHURUMAE:

REPMARTESR, REFE—Mazl: ERPrEasREEETEFixedUpdater
ERIFREEHEE

fEunityHh, FixedUpdateBUmlFTEHRERIAZO.02s, tEpl 2 Sk AU A 1 s T
50)%FixedUpdatef5i%

L2 Project Settings

d Timestep

article Timestep
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FEunitydh, REFRIIELRHNRSEHNIRR, K—EFIFixedUpdateiX
M EEREER

// NG !
private void FixeduUpdate()
{
if (true)
{
/ / SETE B R W im X AR ZH 1112 3))
var goPosition = x_CurrentPosition -
X_LastPosition;
Xx_Transform.Translate(new Vector3((float)
(goPosition / 1.0), 0));

/ / SERTE G B i Y AR 2H 1 1B Bl

var goyPosition = y_CurrentPosition -
y_LastPosition;

y_Transform.Translate(new vector3(0, -(float)
(goyPosition / 1.0)));

/ / SERTE G R i 2 AR 2] 1 iE B0

var gozPosition = z_CurrentPosition -
Z_LastPosition;

z_Transform.Translate(new vector3(0, 0, -(float)
(gozPosition / 1.0)));

/ / SEITE 3 i i R AR ZH 1112 3))
var gorpPosition = r_CurrentPosition -
r_LastPosition;
r_Transform.Rotate(new Vector3(0, -(float)
(gorposition / 1.0), 0));
}
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using Assets.Scripts.Utils;
using System.Collections;
using UnityEngine;
#if INPUT_SYSTEM_ENABLED
using Input = XCharts.Runtime.InputHelper;
#endif
using XCharts.Runtime;
//[DisallowMultipleComponent]
//[ExecuteInEditMode]
public class Line_PHY_X : MonoBehaviour
{

/ /€ LR 7B

private LineChart chart;
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[ /R BT, ewiahieInd ISR
private void Start()
{
InitQ);
/ /BT PR & R AR
StartCoroutine(UpdatePos());
}
/ /7€ AT
private IEnumerator UpdatePos()

{
while (true)

{
chart.RemovebData();
chart.AddSerie<Line>();
for (int i = 0; i < Modelbata.Phy_X.Count;
1++)

chart.AddxAaxisbData("x" + 1i);
chart.Addbata(0, ModelData.Phy_X[i]);
}
ModelData.Phy_X.Clear();
yield return new waitForSeconds(1f);

[/ BERZH 6
void Init()
{
chart = gameObject.GetComponent<LineChart>();
if (chart == null)
{
chart = gameObject.AddComponent<LineChart>();
chart.Init();
}

chart.EnsureChartComponent<Title>().show true;

") X

chart.EnsureChartComponent<Title>().text

"

chart.EnsureChartComponent<Tooltip>().show = true;
chart.EnsureChartComponent<Legend>() .show = false;



var XxAxis chart.EnsureChartComponent<XAxis>();

var yAxis chart.EnsureChartComponent<YAxis>();

XAXis.show = true;

yAXis.show = true;

XAX1s.type = AXis.AxisType.Category;
yAXis.type = Axis.AxisType.vValue;
XAXxis.splitNumber = 10;
XAXxis.boundaryGap = true;

5. Zanbl2: (AEB-HAHLZBIE

5.1. IS
ESP32+PgtE{Y +sensorl+sensor2

To(Eha (wifi bt)

(R aE (A S EEEREENRE unity, SCHSERESHIIHNER, K25
EECREREIRIRIME (MEES)

5.2. HERE—:IMU+E{SL
X EiEmEMTslamEinil—E&

IMUBBS2{XZ 2 RIAEEMAINER (EMELES)  BEIWEELT
BRI E, REBOHMERTE

L—EEEFFT:' EELUERRF, SFEEERIN, FESRATHERRES
RY B2 Z RMEHESEIR N L

ANERIBAIRslam (RIEEBRNMEImELZros->unity 3d
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EEEBEMEIR & Z={FiXjerson nano

5.3. HRZ:IMU+ZIEHIX
BEAR—E7%E, BERENERA:
IMUSRBEAR(NENSER B AR

BN EIASE2DRE DI AR IR
ARBMAEEHTHEGE, BRsami—&

[ERRFNRIE—HF, RMEEREIENRML M SrEtaERE

5.4. FRE=:BIMUERE(IE
5.4.1. 8IS

EM_EBEET—EER, FJUERRKEIMU, EREVIMAE BRXFE
BREME, MERHRESEKNA, BEATHERICKEE

5.4.2. #ERE

MIMUEEELATEE

o MEEEUE (Ax, Ay, Az) : B{im/s?,
o RIEEEHIE (Gx, Gy, Gz) : B{ijy°/sErad/s,
o RESRE (f) : BfIHz, BFIERS.

XEEUERBA IS NIMURE R

5.4.3. EFEitE (Roll, Pitch, Yaw)

* Pitch (fff{0fa) @ ETINERITEIE (BXHMRIIIERSENLSR) %
(1
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 Roll (#&i%fA) : ETINEEITEE (AYVHNINERSENSME) X

(1
* Yaw (fRfnfa) @ BISFCRUIIBERERDEER], RrIMEKFESE
HUBE4E.

NRELRF R RENRENIMUEREE, XEESAEERIIES
8, I REEBHNETFT

5.4.4. (UEFHMEE (X, Y, 2)

o HEEMMEE (ERFHRE) | BLES (Roll, Pitch, Yaw) bk
MRS IR BRI EBRIRR, FHERENRN:

Alinear = Abody — Guector
o EEITE (RoIEE) | WELMINERERY, BRIEE:

v = /Aacdt,vy: /Aydt, vz = /Azdt

o (BT (FROEE) : WERERD, BEUETMN:

T = /vmdt,y: /vydt,z = [ vzdt

XERATTLURE, UEERERVELE, SBEMARSERER
FXRY, SEXIINERRDEEIERE, AEERDEEINE

5.4.5. BIRRIEHE

BIARA IS ZINRIRS HRARASEE, BAIRDRE BB TR R R
E ORISR E R R TR E SRS B IRR
ERRAIFE, HIISNEETUISHRCMITRINENSE
5.4.6. {A{CHS

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
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public class IMUData : MonoBehaviour

{
// IMUEHEAE &
private Vector3 acceleration; // Ii#EfE (Ax, Ay, Az)
private Vector3 angularvelocity; // fi#)e (Gx, Gy, Gz)
// B2
private float deltaTime; // #&Fifti ] E b
// &AM (roll, pitch, yaw)
private float roll = 0f;
private float pitch = 0f;
private float yaw = Of;
// EEAAE
private Vector3 velocity = Vector3.zero; // #thid)E
private Vector3 position = Vector3.zero; // ¥l &
// BEIIFrIE
private vVector3 gravity = new Vector3(0, -9.81f, 0);
void Start()
{
// VG
acceleration = Vector3.zero;
angularvelocity = Vector3.zero;
}
void Update()
{
// FIIMUEHE
acceleration = GetAcceleration(); // FEHUb#E
angularVelocity = GetAngularvelocity(); // #JHUffik
i

// W Ta][E] FE
deltaTime = Time.deltaTime;

[/ LS
UpdateOrientation();



// EEJIERIINERE
Vector3 linearAcceleration = acceleration -
gravity;

// SEHTEEE GEIL M ER )
velocity += linearAcceleration * deltaTime;

// FEAIE CGEEERD)
position += velocity * deltaTime;

// FEHWIELEUNT ty PRSI B
UpdateTransform();

// TEES (roll, pitch, yaw)
private void UpdateOrientation()
{
// B IEE T Epitchfroll GEFE 3 M)
pitch = Mathf.Atan2(acceleration.x,
Mathf.Sqgrt(acceleration.y * acceleration.y +
acceleration.z * acceleration.z)) * Mathf.Rad2Deg;
roll = Mathf.Atan2(-acceleration.y,
acceleration.z) * Mathf.Rad2Deg;

// B HEER S yaw
yaw += angularvelocity.z * deltaTime;

// Nty AR LS AL B

private void UpdateTransform()

{
// SEHYMEALE
transform.position = position;
// SRR
transform.rotation = Quaternion.Euler(pitch, yaw,
roll);
}

/ /[ SRBUINHE o



private Vector3 GetAcceleration()

{
return new Vector3(0f, 0f, -9.81f); // ERiAF LIRS

}

// FREUA I3 A
private Vector3 GetAngularvelocity()

{
return new Vector3(0f, Of, 0f); // BRi\FrIBIRE

}

Fi2RERNPAEZE, F—EW, ARRHEERSE—T

5.5. ;¥ =EIn

5.5.1. unityFICF (L ZRITRHE

Eunity, ERRIZE6EHREERmA—MEWMFRIZE, BITx Ty Tz
Rx Ry Rz
Eunity PERAZS [EMIARIE S RRIBAL A RIEIATT T\

@ Inspector g i

ﬁij v Device Static =
-
Tag Untagged = Layer Default -

Transform e 3

Position X 456.46 Y 64.45 Z 164.01

X0 Y 69.46 Z 0

X 0.01 Y 0.01 Z 0.01

Add Component

5.5.2. unityfXFi=nEIRYIERZ
fEunitysha)oint A RTLUHAIRA EFAESCINE IR
« Fixed Joint: EER MM, FAERHEA.
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* Hinge Joint: #&iesLaEl.

* Spring Joint: IR GHEIER,

 Configurable Joint: EEHENX, IFEFAR (REIFIFHSE
al) .

e Character Joint: I&HI FEFIXT, ESHBIE.

Physics > Rigidbody
Physics 2D > Character Controller
I ETEaT ’ Box Collider
A.l-ld":’ ? Sphere Collider
Video . ? Capsule Collider
Rendering ’ Mesh Collider
Tilemap ’ Wheel Collider
Layout ? Terrain Collider
Playables .
Miscellaneous > Cloth
Scripts . Hinge Joint
ul . Fixed Joint
Event ? Spring Joint
XCharts . Character Joint

. Configurable Joint

Constant Force
Obi »

6. SEiliF S IREIHTF
6.1. CH#iE=

6.1.1. PEE

ERHE, ~ERIET, REEWIERY, XEWEF—7TH, B
RIRTLIES

(CHERRZGE)
6.1.2. 40
HEARETEXSIEZ T (CGHES NI JFE)
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WikiE (CHESATNFRE) 2%

XEREE MR, BEEREFNEZEATNERH

CHES IR, FhIEERIAE, Funity3dd, FAILHAIFIERY
R, HREMRGECHRIERCIAY, FIAHINESEMSIER, TEAURY
@%, ENFFEEXIKIEE TR

6.2. unity3D

6.2.1. BEE
7= (Unity3DMNTEISE) F1 (Unity5 x5e BT XFAH
6.2.2. {4k

unity3DRYEEAAISIES ELVR S, RRAILIAFIREER—T, AJLBEE
SIANHERERHBRENE

1EE: 8=

HHA: 2025-01-16
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