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ZIOFRIRVERR
1. &R (CarTypes)

1.1 VDA5050Car
VDA5050 tERERMNBEA AT BEEHIS (VDMA) HIZERT AGV BIEHRAE.
KIS

o EF MQTT thili&E(S

o STHRIORRIBEME (EHhitER + HFEER)

o HFERRERIR

X

/7 FERKCE: EFEHRIE S AGVI LA B e K E
public float BaseLength = 5000;

// WP RGBS AGV I H 28 2t m K B
public float HorizonLength = 5000;

// WERES 2217
internal VDA5050SegmentsCache RouteCache = new();

[/ BJEHIAIE HRES

private List<sequenceItem> _receivedLastConfirmedRoute = [];

1. keepAlive() - EHIKAFAIRFEREMS
!
2. ProcessCacheAndsendorderMessage() - FFMHEAAAAIT R
AR RS R
b BETES APIRES
B AT (SRR ED
L J@i mMQTT RAGITH#
!
3. UpdateState() - #UCKEAGVILIRZ X
L T _receivedLastConfirmedRoute

4. actualSendscript() - HATHIA
€)% vDA5050Interface
— FEMST TR h AT

— RIESERSE S

EEEARTSHN :
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waiting (Zf5H4)

Baseéending CGEREBR %)
Baseicknow'ledged (€-3GH=dwrT N
Hori ionSending CG-P L B R I%)
HoriionAcknomedged (b P2 B i)
Execited (BHI7)

1.2 BasicFields

ENXFW, T, NERIEMTR:

// EWTFE
public class BasicCarFields

{
public float MagSlowSpeed = 0; /[ TSR R
public float magFullspeed = O; // WS
3
// TAIFE
public class BasicSiteFields
{
public bool shelf = false; /] BN
public float carLength = -1; /1 EK
public float carwidth = -1; /] EF
public float carCenterx = 0; // ZEhOxfmts
public float carcCentery = 0; // FHbYts
public int tag = -1; /1 FREID
public int Tagvalue = -1; // WEAE (4800 /RFIDZ)
3

// FUEFE
public class BasicTrackFields

{

public int IOArea = -1; // NG X
public float Speed = 0.2f; // AT IR
public bool Reverse = false; // =BRE

public int ReverseDst = -1; // JeiH#bs

public bool switchBarrier = false; // &4

public float carDirectionBias = 0; // Jilfii%

public bool EnablecarAbsoluteDirection = false; // Ji[H&axt sl
public float SlowDistance = -1;// s

_1; /) IR

public float StopDistance
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2. (EZAERR (Chained)

2.1 AbstractChainedDeliveryMission

HUREESIROEESR, RESMREESHNEERE.

KBS
A 1588
Delivery BMREES (MATREERRIBITAAER)
Chain Z Deliveryf98EziiiT (RIFESTREHIITREUES)
Group 5 7HE, BTERRILRIE
Priority ESER (EUEBAIMERMUS)

AbstractDelivery &as[EHE :

8 (waiting)
|
HEBL (waiting)

LR (Fetching - HUgE)

Butesem. (Fetching - Putting)

5. (Putting - Finished)
56 (Finished)

[/ SRR

waiting - Canceled (#EHUH)
Active - Terminated (#rik)
Active - Error (HIUfHR)

XiERE:

// DOANAEZS S
public void Enqueue(AbstractDelivery d)

// PATHEAMES P
private bool ExecuteSingle(Abstractbelivery d, AbstractbDelivery[] deliveries,

L)

// EEESHEGE
(bool escaped, int type) EscapeOther(AbstractCar c, int hd, int toAvoid, ...)

/] FBETEES
public List<AbstractDelivery> GetDeliveries(...)
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// RAHELRE

public override void Execute()

[/ 1R
public void Stop(Q)

HAESER:
// L. KPR RCEESHET GRS BHURbRE)

foreach (var delivery in checking.orderByDescending(p => p.priority +
(p.fetchPlan !'= null ? 1 : 0)))

{
// 2. FRPITEAMES
if (!ExecuteSingle(delivery, checking, missionField: missionField))
{
// WRR, TN
delivery.stuckTime += 1;
gq.Add(delivery);
}
3

// 3. HEETRLERAG
pendings = new List<AbstractDelivery>(q.Concat(eq).ToHashSet());

2.2 BESHPNZIE
SIES MRS R G, RSS!
1 IEBFESS L AT SNBSS
2. BHERERHT: LRI EBIT A
3. BRI : R TII
/] REZH

public bool enablePushAwayMission = false; // ERESHES
public double pushAwayMissionTriggerDistanceThreshold = 10000; // 5500 & BI(E

public bool enableBlockStandby = false; // RV 4

public bool enableRightofwayGrabbing = false; // RV

public double rightofwayTriggerDistanceThreshold = 999999; // SRR A B
public double rightofwayGiveupbistanceThreshold = 10000; // TG B R

3. IREMRNIEIR (SegmentPlan)
SegmentPlan s MIETAIE EHR TAIAISEEML,
B
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// BRHH
public float FindRoute(Site src, Site dst)

// G RT BT
public CarProgram Compile(string name, ...)

/7 BRI A R
public carProgram Append(SegmentPlan otherPlan, ...)

FERECE:

public Dictionary<string, string> fields = new()

{

["action"] = "fetch", // #ESM. fetch/put/move
["reverse"] = "false", // RBRFATH
["allow_destination_on_route"] = "true", // Y HIRERE
["forbid_cross"] = "false", // X
["carLength"] = "-1", // FK

["carwidth"] = "-1", // EH

13

4. EB(SER (MasterMQTTCommunication)

4.1 MQTT &R

vda5050/fridaGcv/
F— order « TH [k
— state - R

F— visualization - ARG R
F— connection « EEIRE

— dinstantActions « B shfE
— factsheet - FEE

L— carFields - TR

4.2 53R
Master Control AGV

I I
| order |
I (3SON) I
| GATITH) |
I I
| state |

| (ISON) |
I CIRZ [ 51)
I I

pj——— instantActions —MMM
| G/ /B I

L—— & keepAlive() #H#i —
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5. AT EfER (Commons)
Commons #EIME£BFERNTESGE.
XEREDE:

b2 S Bk

IREIRE AddOrUpdateTag
DeleteTag
ClearTags

FERIRE AddOrUpdateCarField
DeleteCarField
AddOrUpdateSiteField

ZEAMIRE SelectCar
GetOnlineCars

BREEME GetNearestPlan
GenerateEscapePlan

E5553HC NearestTask

GoSite

I7E (Tag) EH::
REBTIRCERII SRR

.tags.Add("occupied", "DeliverFetchl23");

*

%

#.tags.Add("dest", "5"); // HixIAL
%.tags.Add("redirect", "124");

% .tags.Add("pendingput", "123");

% .tags.Add("shouldCharge", "yes");
%

.tags.Add("online", "true");// 1rLBIRE

FE (Field) E&:
FERATHFERENEELIE:

TAr.fields["standby"] = "true";
TAi.fields["giveway"] = "true";

TAr.fields["codeArrive"] = "agv.wait(Q;...";

%.fields["group"] = "A"; /] TN

% . fields["carType"] = "Kiva";

% .fields["soc"] = "80"; // bR

L
ININECEHTIRE
bR

BT

N/ TR ER
IR ER
NN/ BT AR
RIS TR
SREVEL R
REURITAYAIARER
ERBRERE
RIOEEESSE

WFERIEHEE T

// g
.tags.Add("deliver", "123"); // BHifF55ID

// BEFEFRMESID
/] ERRR

// TEFEHE

[/ BIEIPAT AR

VVARE Bt
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HETER

1. IMIRfEE
AIEER

e Visual Studio 2022 E{ESiRAS
e NET Framework 4.8
e NuGet EE=THEE

Kigikime

<!-- MQTT #fF -->
<package id="MQTTnet" version="3.1.2" />

<!-- JSON fF%itk -->
<package id="Newtonsoft.Json" version="13.0.1" />

<!-- AAELE -->

<package id="simpleCore" version="*" />

<package id="SimpleComposer" version="+*" />

<package id="Lessokajiweaverutilities" version="*" />

2. RINFRES

TR
1.7£ carTypes S{REIEFH vourcarType.cs
2. 48K car B3
3. LI E A

[carType(Name = "#Z4RI")]
public class YourCarType : Car

{

[FieTldMmember] public string conf = C

// TR
public static async Task<YourCarType> Create()
{
return new YourcCarType()
{
Tstatus = "Not Connected",
address = "127.0.0.1",
name = "Yourcar",
haveCoordination = true,
bE
3

// PRE A
public override void keepAlive()

{
[/ EMPATHI4EY 2R
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[/ WAAT T
public override async Task actualSendScript(string script)

try
{
/7 FERTAHAT A
SelfEvaluating(yourInterface, script);

catch (Exception ex)

{

throw;

}

// ik
protected override void draw(Graphics eGraphics)

{
// EHEHEL
eGraphics.FillRectangle(Brushes.Gray, -160, -120, 320, 240);

3. iRINFESS KB

SR
1. 7E chained M{4EBIEFHI4 Yourmission.cs
2. 47K AbstractchainedbeliveryMission
3. T ETTE:

[Mission(Name = "{&[H{E5")]
public class YourMission : AbstractChainedbeliveryMission

{
public class YourbDelivery : AbstractDelivery

{
// BE LT
public int customField = 0;
}

public override void Execute()

{

base.Execute();

// HAENEHE
var myThread = new Thread(() =>

whiTle (status.active)
{
// WEEE
Thread.STeep(1000);
}

s
myThread.start(Q);
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public override void ChangePriority()

{

// BB

4. FINFRRYIAS RS
YIRS I

// 1E VDA5050cCar
public override void keepAlive()

{
if (!Listened)
{
SetupListeners(); // WwEGI#:
Listened = true;
}
Tock (RoutecCache)
{
ProcessCacheAndsendordermessage(); // AbHIfFAR T
b
}

/7 SED T A T
public void UpdateState(stateMessage msg)

{
Tock (_receivedLastConfirmedRoute)
{
// T A AT
_receivedorderid = msg.orderid;
_receivedLastNodeSequenceId = (int)msg.lastNodeSequenceld;
_receivedLastConfirmedRoute = segments;
3
3

mNEsSiaEs
(£55 1: iLERITRIEREED

[/ REUERA AL

var car = SimpleLib.GetCar(carid) as Car;
var srcSite = SimpleLib.GetSite(srcSiteId);
var dstSite = SimplelLib.GetSite(dstSiteId);

// BRI
var plan = new SegmentPlan() { usingCar = car };
plan.FindRoute(srcSite, dstSite);

// HEIHFPAT
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var program = plan.Compile('"move");
var task = program.Queue();
await task;

// AL E
car.siteID = dstSite.id;

£55 2: QIR ERIS(ESS

// BIEIES
var delivery = new YourDelivery()

{
src = 1, // WIRIA7ID
dst = 5, // At LALID
priority = 10,
group = "A",
startCondition = () => DateTime.Now.Hour > 9, // %/
}s
// EmE

delivery.onstart = (d) => Console.WriteLine($"JF4h1E% {d.id}");
delivery.doneFetch = (d) => Console.writeLine($"Hft5em {d.id}™);
delivery.donePut = (d) => Console.writeLine($"ife5emk {d.id}");
delivery.doneMission = (d) => Console.writeLine($"fE%5ek {d.id}");

// TNBAF
mission.Enqueue(delivery);

(£55 3: BIRERIRTS

// BRI AT
car.tags.Add("online", "true");
car.tags.TryGetvalue("occupy", out var occupiedBy);

// BB AEE
commons .AddorupdateCarField(car, "ChargeThreshold", "30");
commons .AddorupdateCarField(car, "group", "A");

// BRSNS FREUE B

var pendingLocks = car.status.pendingLocks; // f#ie AL
var holdingLocks = car.status.holdingLocks; // ¥ AL
var currentSite = car.GetLastSite(); // H4E0LALID

(£55 4: BHESEHE

// B S
var givewayPlan = Commons.GetNearestPlan(

car,

site => site.fields.Containskey("giveway") // ##Z%4
DE

if (givewayPlan != null)
{
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var program = givewayPlan.Compile("giveway");
await program.Queue();

}

// WEBEHL ST B
Ccommons .AddorupdateSiteField(site, "giveway", "true");

{£55 5: SEMFTHIZIE

// HAERE
if (Commons.cCarvalue(car, "sSoc") < 30)

{
// FRERETS
Ccommons .AddorupdateTag(car.tags, "shouldCharge", "yes");

// ATAET HL
var chargeSite = SimpleLib.GetAllSsites()
.Firstorbefault(s => s.name.Contains(""Charge"));

if (chargeSite != null)
{

await Commons.GoSite(car, chargeSite, 0);

ilEID
1. BRZERE

// KikLWHE
Diagnosis.Post("WHENE", "HAHZE", isImportant: true);
Diagnosis.Log("##4iHE", "script", true);

// BECEHE D
G.pushstatus ("IRERHEE") ;

>

AppendDebug (" EHEHAEE") ;

2. EERHER

// VDA5050Car

[MethodMember (Name = "!Z’sRouteCache")]
public void DisplayRouteCache()

{

RouteCacheviewer = new TextViewer();
RouteCacheviewer.Show();

}

// GAFRAHE

// sequenceId | nodeId/edgeId | KM | IRZ

// 0 | 1 | node | waiting
// 1 | A->B | edge | BaseSending
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3. B5If MQTT iHE

// £ VDA5050Car H

[MethodMember (Name = "&E/x ERIHE")]

public void DisplayLatestMessage()

{
StateMessageViewer = new TextViewer();
StateMessageViewer.Show();

// BEREHEAR:
[/ WRIRE . WS HRER. AMERS

4. FTEr =i

KEFTHT RIS
i Hig
ExecuteSingle() BESAEZE
ProcessCacheAndSendorderMessage () AT EIE
UpdateState() ERRSES
EscapeOther() A EEEE
Findroute() B

5. LR E R0l

[/ AR
car.AppendDebug ($" 4k {car.Tstatus}™);
car.AppendDebug($" 47 Lf7: {car.siteID}");

car.AppendDebug($"#H Lfi: {string.Join(",

car.AppendDebug($"#5%: {string.Join(",", car.tags.Select(t => $"{t.Key}=
{t.value}"))}");

, car.status.holdingLocks)3}");

// ARSI
console.writeLine($"11% {d.id}: {d.src} -> {d.dst}, ths%: {d.priority}");
console.writeLine($"IR#%: {d.Getstatus()}, %FEJE: {d.stuckrReasonl}");

// RN

Diagnosis.Log($"#4%: {srcSite.id} -> {dstSite.id}, #¥%: {distance}", "route",
true);
Diagnosis.Post($"WEREHi: {string.Join(",", conflictedCars.Select(c => c.id))}"

"conflict", true);
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oy TN
1. ZERL
(78 lock BRIPHEE:

// ? IEHffeE
Tock (RoutecCache)

{
if (RouteCache.cCount > 0)
{
var lastSegment = RouteCache.Last();
}
3

// 7 ERRE - A%
if (RoutecCache.Count > 0)
{
var TastSegment = RouteCache.Last(); // "ae#HAMZEFENL

SoESLIE
HAEERRE i

// 7 EWE - mb
public override async Task actualSendScript(string script)

{

var tcs = new TaskCompletionSource<int>();
new Thread(() => {
try
{
SelfEvaluating(currentAgv, script);
tcs.SetResult(l);
}

catch (Exception ex)
{
tcs.SetException(ex);

}
P .start(Q);

await tcs.Task;

}

[/ ? NHERE - BHZESES
public void SendScriptBlocking(string script)
{

SelfEvaluating(currentAgv, script);
Thread.sleep(5000); // [FHZEF2EF:
3
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3. fEIRGL IR
{EH try-catch FliZERRE:

try
{
// W 5EiE

var plan = mplan.FindRoute(src, dst);

3
catch (BasicHeuristics.PlanningConflictException dce)
{
// REE R AL
G.pushstatus($" Mk, WREH: {string.Join(",", dce.conflictedCars.Select(c
= c.id))}");
// EAKE
foreach (var conflictCar in dce.conflictedcCars)
{
// TR
}
3
catch (Exception ex)
{
// B R AL
Diagnosis.Log($"#% : {ExceptionFormatter.FormatEx(ex)}", "error", true);
throw;
3

4. iEEEE
ERTRERRERE:

// EXBETE
[Fieldvember] public string conf = "";

// FENTICE
private T GetConf<T>(string name, T defval)

{
if (conf.cContains(name))
{
var values = conf.split(',').where(ss => ss.Contains(name)).ToList();
if (values.Count > 0)
{
var value = values[0].split(':")[1];
return
(T)TypeDescriptor.GetConverter(typeof(T)).ConvertFromstring(value);
}
}
return defval;
b
// R

var timeout = GetConf("timeout", 5);
var port = GetConf("cport", 8008);
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5. {LE34HR

EIhEEANES
public class VDA5050Car : Car
{
/] 1. FREN
private string _connectionStatus = "Offline";
private List<(string Content, DateTime SendTime)> _orderList = new();
// 2. @
public string ConnectionStatus { get; set; }
// 3. WIEWTTE
public static async Task<VDA5050Car> Create() { ... }
[/ 4. BHOITk
public override void keepAlive() { ... }
public override async Task actualSendScript(string script) { ... }
// 5. F{RabH
public void UpdateState(stateMessage msg) { ... }
public void updatePosition(visualizationMessage msg) { ... }
// 6. Bk
private void ProcessCacheAndSendorderMessage() { ... }
// 7. LRI
private HttpClient2 GetHC() { ... }
3
e Ay
6. {E554EViAA
IERRHEESSiE:

// ? B - FIRHRPATS 56 R
delivery.doneFetch = (d) =>
{
// WUER S R 2 R
d.putting = true;
s

[/ 7 IEW - WENFAES K
delivery2.former = deliveryl;
deliveryl.doneMission = (d) =>
{

// deliveryl 52 HBfi% delivery?2
};

/77 EER - HAESER (RTRRZESD
deliveryl.doneMission = (d) =>

{
while (!delivery2.IsFinished())

{
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Thread.Sleep(100); // I-ftif], RZFHIR

I8

7. iR
SRR

/// <summary>

/// BEHRESAEELE E

///

/// SEEAFIRES AGY NAHAT A T A, FR4EP A B IRES
/// - waiting: &5f%ki%

/// - BaseSending: 1EANIEREEKI%

/// - BaseAcknowledged: FERfiEL TN

/// - HorizonSending: fENHISFEBKI%

/// - HorizonAcknowledged: i £kE: U rfiik

/// - Executed: C#4T5akE

///

/// BAGVIRE FEMIE BT, MGEAT S AH B FE R

/// </summary>

internal VDA5050SegmentsCache RouteCache = new();

[/ PR
if (_receivedorderid == orderid)
{
// WFSEE T, S ifiA BT R TG
_toTraverseSequenceId = (int)_receivedLastConfirmedRoute[0].sequenceld;

EREESERAE
Q1: FEiFitRig s "Offline", {BECHR L CiEE

[RE: MQTT iEEIREKREE
fRR:

// A MQTT %
var isConnected = _mgqttCommunication._client.IsConnected;

// FEHEBERE

await _mgttCommunication.RestartClient();

// TG
SetupListeners();

Q2: (FSEE "I SE "

[RE: EEBIEREER G IEIZEEHETT
BRR
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// JEHHERAES
mission.enablePushAwayMission = true;
mission.pushAwayMissionTriggerDistanceThreshold = 5000;

var hasGiveway = SimpleLib.GetAl1Sites().Any(s =>
s.fields.ContainsKkey("giveway"));

Q3: IBEHRIKM "no route found”

RE: tEERER@R B i T AEE
R

// R

var sites = SimpleLib.GetAllSites();

var tracks = SimpleLib.GetAl1Tracks(Q);

console.WriteLine($" Lii%i: {sites.Count}, #iE%i: {tracks.Count}");

/[ ERR AR

try
{
plan.FindRoute(src, dst);
b
catch (Exception ex)
{

console.writeLine($"A-BLI: {ex.Messagel}");
// R AR
plan.FindRoute(dst, src);

// A H RV BARTER AR kT
plan.fields["allow_destination_on_route"] = "true";

Q4: FEFHIFMATEERS

RE: AR TREIT K E B
BRR

[/ SEINER i [E]
public int GetTimeout()
{
var timeout = 5;
if (conf.cContains("timeout"))
timeout = Convert.ToInt32(
conf.Substring(conf.Indexof("timeout") + 8)
.Split(', ") [0]
)

return timeout;
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// Ok RE s s
async void Monitorscript()

{
var startTime = DateTime.Now;
while ((DateTime.Now - startTime).TotalSeconds < 60)
{
if (status.programs.now == null) break;
if (status.programs.now.status.state == CarProgram.StatusEnum.Completed)
break;

console.WriteLine($"# 477 : {(DateTime.Now -
startTime) .TotalSeconds:0.03}s");
await Task.Delay(1000);

Q5: FEHHENFIIRE

FRE: SN EHEREFRR
BRR

// A RAEE
TrafficControl.onDeadLock = (loopingCars) =>

{
var carIds = string.Join(",", ToopingCars.Select(c => c.id));
Diagnosis.Post($"KMFFEH : {carids}", "deadlock", true);
// FARERFEA TR B e
var firstCar = loopingCars.First();
firstCar.Reset(SimpleLib.GetSite(firstCar.GetLastSite()), true, false);
bE

// BfEH Escape #liil

var escapePlan = Commons.GenerateEscapePlan(
currentPlan,
site => site.fields.Containskey("giveway")

DE

SEZRR
Bt

e VDAS5050 tmAERISE,

e MQTTV3.1.1 HMYHGE
AEkEO

e simplecore : &UE (BBEMK. BEEF)
e SimpleComposer : {TEIRIEIELE

e simpleLib : £BFiHAIEO
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XS

i
commons.cs

CarTypes/VDA5050Car.cs
Chained/AbstractChainedbeliveryMission.cs
Charge/standardChargeMission.cs
InterLock/TrafficInterlockMission.cs

webApi.cs

[R5

EIRIATIFRAFS :
1. BELBEE — Ef# AGV. MQTT. E&EML
2. HRES - THMEMREES
3. RS — SETVESS. MR, ZEHURE
4. fRAGEM — theefiit. BiEsuH
5. 5LEKIRE — BEMEFER. BEXES

kR AS: 1.0
mEE: 20245
#E3PE: StandardScene FFAZIRA

Big

£RTEGE

VDA5050 ZEBUsD

HETUESEE
FEES
Pl

HTTP 0O

s


af://n331
af://n355

	StandardScene 项目开发指导文档
	目录
	项目概述
	什么是 StandardScene？
	核心功能
	项目技术栈

	系统架构
	分层结构
	核心类关系图

	核心模块详解
	1. 车辆模块 (CarTypes)
	1.1 VDA5050Car
	1.2 BasicFields

	2. 任务调度模块 (Chained)
	2.1 AbstractChainedDeliveryMission
	2.2 避障与推挤逻辑

	3. 路径规划模块 (SegmentPlan)
	4. 通信模块 (MasterMQTTCommunication)
	4.1 MQTT 话题结构
	4.2 消息流

	5. 通用工具模块 (Commons)

	开发工作流
	1. 环境搭建
	前置要求
	关键依赖包

	2. 添加新车型
	3. 添加新任务类型
	4. 添加新的状态同步

	常见任务指南
	任务 1: 让车辆执行简单移动
	任务 2: 创建和分配搬运任务
	任务 3: 监听车辆状态
	任务 4: 避障与避让
	任务 5: 实现充电逻辑

	调试技巧
	1. 启用诊断日志
	2. 查看路由缓存
	3. 监听 MQTT 消息
	4. 打断点调试
	5. 输出调试信息示例

	最佳实践
	1. 线程安全
	2. 异步任务处理
	3. 错误处理
	4. 配置管理
	5. 代码组织
	6. 任务链式调用
	7. 注释和文档

	常见问题与解决方案
	Q1: 车辆被标记为 "Offline"，但实际上已连接
	Q2: 任务堵塞在 "取货点有车阻拦"
	Q3: 路径规划失败 "no route found"
	Q4: 车辆脚本执行超时
	Q5: 死锁检测和恢复

	参考资源
	相关标准
	内部接口
	文件导航

	后续学习


