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3. IDispatcher, AE=r, BT RHMTERERBRK#TRLAESZFEERIEER T KR ED
SERITHERS, SEENEER, IEAEAER aoBER.
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AR APTRERIFONR ObjectA, REBEINRMEFARIGENER, EANRE
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— BOgeE

Al EOYE, —INRUTERNBEELMED BRI NRERNFFEZFIEE, 8
—MHREET —MEAEAREENENAANES, —RELT, —INRAED
SHhRE-EN).

B: EOKH, MR—ANRIFFLNEA, TRBH IReference->cast<>()kiH{TH N
ik, BEOHRMITAS c++#9 dynamic_cast KL, {E2 dynamic_cast XN HF
BEBASTIANRIE, BRFHLEETRT, IReference->cast<>()T AX Iz
THSSEENNERED. BAXKERARRTESHK, UXHXAEEXANENE
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ISimEngine

—: 5|EEN, BPTANRAREFREERCESIENR, FIRE ISimEngine A, BT
ISimEngine # A, AP TNEESEENLIZSREARSIZBEMENMENRSEA.
T AXHRGERESMIXEED, FENEDSRESE.
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BFRIAE:

— BIES|Z(C++)

_sim_engine = DF::ISimEngine::Create()->Init();// GI& 5|1k

Z EgE

=)

_scene = _sim_engine->CreateScene(); &5



http://192.168.6.45:8080/doxygen/html/classes.html

_scene->SetIBL(“VEHEAF);
— EER

BEEEASIZM Run 777ET Bals | BMBNATER, APtBIT B EXETEIR.
i

1. BIZEBIAEHEIR: _sim_engine->Run();
20 BEXERR:
while(lexit)
{
_sim_engine->Refresh(dt); // RIFT{HFES|Z
_sim_engine->Step(dt)// B {HE
[i]

_sim_engine->Render(),// 8%

Bl

}
B 43 BIi% B B 8] & 14 Sk #2 % _sim_engine->Render():F1_sim_engine->Step(dt)#J
B, KIELRSHEMMRRS.
AR EEIAHIRIEMNT:
dt
render_escaped = 0;
render_tpf = _sim_engine->GetRenderFps()>0?

1.0/_sim_engine->GetRenderFps() : (1.0/60);

physic_tpf = _sim_engine->GetPhysicFps()>0?
1.0/_sim_engine->GetPhysicFps():(1.0/60);
physic_escaped = 0;
while( ! sim engine->GetRender()->IsClosed() )

{

std: :chrono: :time_point<std::chrono::steady clock> t_start =

std::chrono::high resolution_clock: :now();

std::this thread::sleep for(std::chrono::milliseconds(1));

_sim_engine->Refresh(dt);

if(physic_escaped>=physic_tpf)



_sim_engine->Step(physic_escaped);
physic_escaped = 0;

}

if(render_escaped>=render_tpf)

{

_sim_engine->Render();

render_escaped = 0;

}

std: :chrono::time point<std::chrono::steady clock> t_end =
std: :chrono: :high resolution clock::now();

dt =
std: :chrono: :duration cast<std::chrono::microseconds>(t_end-
t start).count() /1000000.0;

render_escaped += dt;

physic_escaped += dt;

NAEFREMNNE, FTEXASIE, BRHAR

_sim_engine->UnInit();
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Theette:

— R (Scene): HENAIMFAHATHE, FEEIL IR, HEREEMEEDEXNR

MEE, HATEPSHNROXREN,

~: BHE(Node): RIEEFZEEBMMNNR(BEMNESESEN), XHTEEMRE, 1

TURENRZENZEXR, LEAE—EZBMNERRONER, T UEATRIR.
. ¥K(Object): MFNRUEKBETANER, MESYEZETT OB RIMR FREEXE

NEESEEXR,

M. fA(Actor): JRZMIMIBI R, TSN/ R ESYIRRE.

B SEESRLNK): JBSENRZEEMATARN—ET R,

N KPR (Articulation) I Z RN R AEEESE. LVl A, YURE, ]

RPN AN T EAE T INBIER— Mk,

+: BEAXR(Camera): AFEHRFERENS. A, WE=ASECRREERHL
=NE. WTUECEINITE, KRS 5EE.

J\: JE#4EF RenderBody, B4 Mesh/Material

. #IEAERY PhysicBody.



Z=¥0O IScene

— HEREE:
9 A ISimEngine B, ISimEngine:CreateScene,
HEE— 1 pRE, BPUTMNERSSEHOPNIMEREZNERIEXNR.
BIE—/NAE: IScene:CreateActor
BIE—/N XT3 IScene::CreateArticulation
BIEWIEF M IScene::CreatePhysicPlane, X # eI — N EE¥IEE s R, tban
eIgEthmE, EEmEE.
= SMBRBEHEA
TEMNXHSANZERE: IScene:importFile, A& #F urdf,gltf fox,obj,ply %,
IPSE 84
BEZFEK—XE IScene:FindObject
RIEE L A RS T7 1) 1£ ¥ — ISR IScene::RayCast()
BHHEPHABENE IScene:Accept, LIAATEREA—MANR, HRBIIEIES
His AR
M. ¥ IBL R,
IScene:Set!BL(),BALLER, HIEE—MERXMHER, BXTEE—MREBEMAX
f# shixt, —MEERHE H_iblktx TRIEMEE, —NEEHE A _skyboxkix R=ZEMEE . 1Z B FH
WA H A cmgen 238 hdr XIF3k1§, HEX R MM https//polyhaven.com/hdris FRER
I HEEH
MINBERT, BEFEME<RFHZRONE, SRIFYIESIZENGERES. BRI
A IScene:ScaleTime SEIF YIRS | B EMNEE .
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WEEO  INode

D PREE, BEBALT, BATRERUERTR, HERDSOIEENCE

Object. Articulation Actor FE BB NREXN R E, SEEBFHEHSED.

& A PR R B — MR S 3R FT YA INode:Create(scene) i ip R B8 4%
BN MRBEBE—NMMIN=ESE R, W PUXHER, RN RTEAR
AVIEE Node AR X, MEBACHTR.

D PRXFEY, B EE=F=EEE STRFEERNSELTRNN, TRNE

S ERVEEPZAENH, BN TS EBRT A,
o] MBI IE A INode:World A3 EI A CEH RPN TiRsEE,

D PRYRAR, JUATROEERRA R YIERE . BILIFA INode:Init() 8.

el IR IRIEA INode:CreatePhysicBody BIE—MIIEARE!, HBETAM=EEH
B, TR TR EEEIGER = £ 2= 8 TR

C BEIEMNFEEE, I 3EH INode:LocalAABB [ & INode:WorldAABB

RRBYEEREENEEEMNEAER=ENEEE

Y4RZEO 10bject

D WERAY T DUBIE IScene RIS TPE AN RAVBIETTECIE.

=R A RARNEIE— MR NEN R, FTIXEA IObject:Create(scene). FRiz=

EHEBRE NS,

D MEAORBET R, AT RS

PEBEXTRR, —MIFETUHES MEARTL, HE D FIETREERE S

— NRYMEIF R £, @BiTIAR 10bject:AttatchParent()F1 I0Object::DetachParent KL F

Yk z BNERSHE. FORT MUREERTYE, Mt — R EEXN .

L FAERYIAE), BIiZIEA I0bject:Children T IMIRBUZE R FHIK,



B RIED IRenderBody+ IMesh

— IRenderBody ## 7 &S RRAHIA IS )R E. — RenderBody & —NEE 4> 3D
JEHAER Mesh, 1B1F RenderBody B] IMIREXEIH B & #) Mesh. RenderBody fi 3% N #12k
Mesh, IXKA4bIE Mesh HISE 9 .
T IMesh # % T HEAKIRARERME, BiT IMesh 30, B AT RIS EEREIE TS
& EREIE XIFE Mesh REMRA. — Mesh WR T RE— MR, $FHEXEQD:

IMesh::AttributeBuffer(attribID) // &1 L& 4

IMesh::BufferDesc()  // &Mtk E#

IMesh::Indices() /1 BT EIRS|E A

IMesh::PolygonList() // %iaFFIF*k

IMesh::PolygonNormal() ~ // TEXEZSIFR, AR Mesh R EELS 3R S RIAAL
TIERHSERNTEmESL, AL EER AL,

IMesh::SetMaterial() /] REMIR

= IRenderBody thiR it T & BM R AYIE O SetMaterial, % RenderBody FREZH %/ Mesh

28 5%, A A IRenderBody::SetMaterial . tt I SR Fr B Mesh A RS — R & AR — MR,



ME#EEA IMaterialMgr+IMaterial+IMateriallnst

—: IMateriaMgr: #REIE:S BT IMaterialMgr B UM SR ANE R

HXEO: IMaterialMgr: : loadMaterial(#1 R E &), 1R EI#FARIR IMaterial
BREERRE—NEXBEIMREE MREBRXTOXERIZENMREZFL, Uit
AR (A IMaterial:materialTemplate()3k 75 )BY& TG E K EME D FRAOMEE XX 7 F
S5EEEZ2EREBTUED

« 26450 BRIRMRET AR B X B0 Metal022_ 2K M| Metal022 2K B TRiZES

Metal022_2K_Color.jpg,Metal022_2K_Metallic.jog,Metal022_2K_Normal.jpg,Metal022_2K_Ro
ughnessjpg EE A ME XX H3.

MBI X TRIA
IMaterialMgr:loadMaterial 574 PBR #4/5, B IHE Kk F PR LRI M B FE AR PBR 1R
TP ST
IMaterialMgr:colorRGB, ZKIAARY RGB & 41 /R
IMaterialMgr::colorRGBA, BRIAAY RGBA 4 &2 wi% FREI M ;R
IMaterialMgr:emissiveRGBA, BNIAMB X XA EBME, EMREXELRNDEFHEERE
w, MEMIFAERAMRDAEE RS RFIEER.

IR R

IMaterialMgr::createFromScript, WA BB AR SCAS Bl B2 44 R

IMaterialMgr:createFromCache, MEFEIEM R, FFHIBEMM RHABILHRT
B matc ®IFRE, EFEMREN T IR ENBAT S ERMRITTH—F Z#HIENM R,
TE GPU EEIEEUNGT, TR MBRMARFMETHBRERLRKNEE, iERE—HK
B mELE,

IMaterialMgr::createFromConfig, ARIEFEEME FTHEEMEIZM R, TRUEE— M
FUETECE, AREE—MEEXME.

. IMaterial: M XfEM#EMBEEER— IMaterial 0, ZEAE5iZMRE FXE
B — M RAEAR . IMaterialMgr RERAEIR 7 — N3 B R 53 FURIRA — MRS 3R



=: IMateriallnst: #4341
B BAER, TR S IMBURG], TR

IMateriallnst* instM = IMaterial: . createlnst(name),
HAARENXFER—EMR, ERMHEEFTEEFUNEABARNSHEE, RIT
antb 82 £ MRS, BPKBIEERRNSE.
MBRIRRAR T — N BF S MBEFIRRE R, A/ TEIE IMaterial:Inst(name)#& % i 7£
REME, HAEERFHER, FRBENZM IR A — DB BSE 6

M &E-fEREMR, BIX IMaterialMgr: : loadMaterial AN A9BD 2 k£ 4R
M RAE RN TEE:
baseColorMap: EHAHESIENGE
aoMap: FRIEJCHE ML E
roughnessMap tE4E B N4 &
metallicMap: £ EENLE
normalMap: EZNGRE]
HtS3
baseColor: EHiFE .,
metallic: £BERE
emissive BRILHE
roughness 1EREE R &
reflectance: REFFR L

sheenColor: JEEE

h R, FE
N CREREMR, FHE
t: BE-CETER SE-HREREREPN—EMR, FHxE.



YIEEAERIIZED IPhysicBody

— IPhysicBody % 7 £ FIEREIRI5[E) e, — A PhysicBody B1& — M £ MR

Ko WIERRRE T YEZ BHRED S,

—: IPhysicBody ARGHRNIA., ik, Fk. SEFEXE, SIZEMHRER ZHRIE.
IPhysicBody AT5 & X B RTILAR, A MR ERIBGATEM 2 RIA,

. IPhysicBody X #FEIZESMNSHIE, sZSEX D AT N F MBI FH
F7SYIR(ACTOR STATIC), HAENMGRFEHEASKETRIBMHNEZL.
ZE)FYAR(ACTOR_KINEMATIC), EfAEHAB I A Pz BiR e B @i, B oEE

EF YR INode: SetPosition JTERIZEFIMAENIEE), I B 5 HMYIELERE(T MUH

EREFHMIE), MEFDEHNEDERENME, W=ERBENENNFEEAISRE,

ERPIZEFEYERZBARLETFE, o RIS IBRIIE R R I AR SRR I .

N N FHE(ACTOR_DYNAMIC), Ef5 R 8] REEBIT HEIN#IE E 1 Bk Rl E r 4

MERNYGE. TRERE, BE, NEE 2, A2 B BEERY RERSEF

YIEEN, XLEBUALWEDERNZHIRES. BRI EBIE INode:SetPosition KIZREY)

HHALE .

UM N ENEEEHEZYELENER, BERSFEREIR.
LN N ENESBEHFEOERREREBN, TOALZHEYERELRARE, A2

hEHEZWE, B IFYESEARTH T,

i IPhysicBody:InitPhysicMesh(),I{%. INode::CreatePhysicBody T [ EIE M _F=Fh%

B

M. ®ERN, NFSRsaishFDEENRHERN, TEBBELRERNINEE,

T IPhysicBody:SetPysicFlag(ENABLE_CCD), BB ZA4EFHMITECNEIRIE, 1=

IELY S E ST AL

[1]



fAEIEO |Actor

—: Actor ] }{i&@id IScene:CreateActor KA,
= Actor BUAR & TYIEINEE, T IEIL IActor:setLinearVelocity

I IActor:setAngularVelocity R B4 EES AERE.

W Actor 2xh 1R, A IActor:SetPosition o3k X4 = 4 g0 (o] MUX AFIE
% BEHEIRINRE TYHRNMERY, BT, WENMERM AR YIES %R
BYAENFIEHNEEET)

R Actor BiIEFIFYE, Nk setlinearVelocity 5 setAngularVelocity 773558

|ArticulationVO

Articulation /g B BMRA, FHEARRAFR A |ArticulationV0, TEIZARAAH, AR TBEEXE!
BEHEEXT, FEIFENEESHNFREEH.

P ERRN 1K TR B3

VMBHELRFRELEERE—XT Link TA—Mza®m<fa, 5 Link EZz1E B4R
AE. MT=8RE REXENER SNENMETEIHALRE, BRMNRFARIEN
RE, LB R — P RENMESE LN - LRENYE, N TESNIAME
FERBEER, XMRIENERDRLEERSYME X TRE, mESEAMRintEEE
PHENLE MNASEMMENENESRETTA. B, AT RIEVNMENBERS
AREMINEME, MIZIEVHEN Link BEABEFH.

VB RS TUESI B, WRIEXMRBEAENFR, HRTCEEMER, DA
£, BEHTEHFRNMERESYREER), FHEFRAR . VELITER AEI KKK
Xk AL, EMKRFREBADNFN, XRBAEED. WRRENEHFN, DRAEERE
PARMES, BITEAREIEES, Bk gkek .



|Articulation

—: Articulation @ ZXTRME, WYlBA, TIMEFE.
Articulation #8E £ Link, Link 5 Link Z B EBYEXTAR., XTARRSH 7E Link
HIZE1BEEREEN Lnk XZ2E 3N AEESINBEENR 3 AR NEENEBRE).

7E Articulation &R, FrBRY Link BT — MRFEEM . B TR Link 298, FrE F Link 6

— KT, IZETIBE Linke 1R Link 5B Link rRURBE X7 .

— IArticulation 247 AT 77iA k=6 515 F0 Link BYE5):
IArticulation::setRootGlobalPose & &4R Link B\ &

|Articulation::getDofs 3£1& Articulation BB HELHE.

IArticulation::getlointsActived $kEFFEATNMNXT

IArticulation:setlointPositions B BEM X THMNE (S BREHE) SHEKELNS

|Articulation:getDofs 8%

|Articulation::setointLinearVelotities BB ERNXDHRE, SEEKENLNS getDofs 18

4

IArticulation:setlointEfforts W ERAERNX TS, SEKENIMS getDofs 1%

= IArticulation X¥pH A — |Articulation 322 B C IR Link 80z, LEAYIRE E#k
MnF.

REWTIE.

|Articulation:attachChild ##— Articulation

|Articulation::detachChild E1Zk—™ Articulation



M KR Articulation SR % 3B —ER, IXRRTIRIAT Link Z[BRINZIRES, —ARED
SFERAESR, WTHAEXT, KN —REZEMESEERANL, WY IZERBR
MEBNNRZ B ENE. BESEINT I

|Articulation:filterCollision

ILink:filterCollision

NFEE XHINEAX TG, —REMBEEMELAshREY TRHELR, ERFHE
FHAZEZXTYE, NFRLIRFRIEL R,






