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(57) Abstract: The present application provides a rendering method and
RIE AR ISR, BT RN R, MREMSF| _ apparatus, an electronic device, a computer-readable storage medium, and
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PHSDRITRAR, FHZEAEDT R a computer program product. The method comprises: obtaining virtual
scene data to be rendered, and on the basis of the virtual scene data, de-

3t B A RBMT IR T, F bk THRGEE RN E—E

T LA B AT AL b 138 5t 2 102 termining a plurality of virtual visible light sources in a virtual scene,
¥ and determining the screen occupancy ratio of each virtual visible light

PrTY T e—. |_,_ 103 Source; performing batch rendering and drawing on a first virtual visible

) light source among the plurality of virtual visible light sources, so as to

obtain a first drawing result, the screen occupancy ratio of the first vir-
ATEN BRI RO RRINZSST L5 H, F2E 2R~ 104 ] visible light source being less than a preset screen occupancy ratio
threshold; determining a light source list for each screen block, wherein

BE—RAERFF BT BB RGENS| o the light source list comprises a second virtual visible light source having
#, RAE AT a screen occupancy ratio greater than or equal to the screen occupancy
B 3A

ratio threshold; on the basis of the light source list of each screen block,

101  Obtain virtual scene data to be rendered, and on the basis of performing full-screen drawing to obtain a second drawing result; and
the virtual scene data, determine a plurality of virtual visible merging the first drawing result and the second drawing result to obtain
light sources in a virtual scene, and determine the screen a drawn virtual scene, and displaying the virtual scene.
occupancy ratio of each virtual visible light source

102 perform batch rendering and drawing on a first virtual visible
light source among the plurality of virtual visible light sources,
so as to obtain a first drawing result, the screen occupancy
ratio of the first virtual visible light source being less than a
preset screen occupancy ratio threshold

103 Determine a light source list for each screen block

104 On the basis of the light source list of each screen block,
perform full-screen drawing to obtain a second drawing result

105  Merge the first drawing result and the second drawing result to
obtain a drawn virtual scene, and display the virtual scene
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A
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BEARIAE , FHAT S RIS T, B KM AT 4049 B9 ( Tiled based
lighting ) FikA= 2L F £B£49 P29 ( cluster based lighting ) 7% . Tiled based lighting #-7%
Fo cluster based lighting H-3%, ¥ EZX 0% NGRS R, BNFRSREY NIRRT
k., BEEFTARGZT T EHENFRSGLRINAR RS GI1ES, A sF
BUs R R KPR T I,

R A %

AW RaPRE—FE R TR, E£E, RFLE, HENT A MR AT EM
AR, RYBREGEFHE,

R if R P 69K 7 A XA E Y

AW SR — A ok, BT RFikg, FrE ks

RBAFE 0 RS T4, A TEEMD F4E, AT BT 7 F 60 2 A E M
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SERF R B AN RAATT AR T 69 5% — BT LA RBITSIEELE, FEH 2%
R, PR B — BT ARG F BT IR 69 5 b re B

BRSO ARIE, EPTAARINEAFTOLES SR TRHEF TR
B b Yo B AR 69 % R AT LR

KFPEENFRD G LBINEIITLERLF, FRFE_LH LR,
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BB EIT LA R, RdRIES R AR B R, RRBEIKELEREHIES
Fo B FARTENERT ARG FE B, KRBT HE b T 5 b kA
09 5% — BT R, BT A RSB ELHGS, W EAAS— BT LR R IT A
gl TR EKTRES TR S HEMOE ZRIT LAR, B2 EAG RS
XBINE, HFAXRBINAPROES ZEMTILAR, REEXTEHENFRL LG LR
FRAT AL, #BREERGEMS T, LA, ARAPIFE®RMP, KAEIE
Fl A kB ML FTE, BRAN—REREHGLSZRT A F ST F S
FMEM BT A RNLH, ERSBEKXFENR R, EREEKRT B EGTEE, K
BTGB KT A G EARA B AT AR, o skis g, LRt ANFRS S
PHE ZRMAT W RITHTE L, RMUAEBRIESH BT AR E SR,
FARBRREEBEEMDH T PHEZ LR, AMREEFLE,

it B 95 BH

B 1 RAPIELHGIIRRGEL L% 100 YRGB R TER,

[ 2 2 AW iE Eae 3R AR 4G 4858 400 ¥4+ A,

B 3A &KW LGB R F R — A ZRNARTEH,

B 3B &AW ih bR AR 6 4 F 8 P0T LR ROABUE 0T LSRR 64 B b pb e 520
AR TER;

B 4A TR ® 3 56 0 R B — 5T AR AT S IIE F 20509 FILAAR T
=B,

B 4B &AW 15 KBRS HNF RGBT A EZN AR TER;

B 4C Z AP HF EARGIRAEQ LRI R LR SN TER;

A 5 R AP ZACRAGE T RRIEAPTEELFNNTRNAETER,

B 6A &K iF a0 R AR ) R EAT R AR TR TER;
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B 6B & A% iF a4 0 3T KR 5| R UEAT R 45 k0 B — AP =B B

B TA Z A ¥ 2365 3R A0 L DAFBIR T R 5 09T AR B

B 7B &AW F LGB EIME LR FTRGDS AT HRAE;

A 7C & A EF F 545 R IF KRR FITRARA;

A 8 R APIFTMHGIBEGBLEFEN I~ ERNALTER,;

BORAM AP IHERGIBENSEFERATEAEDRRELHEIED LRELEY
HRTER;

B 10 A FZ 363456978 % 7 ik 5 A XA P 49 cluster based lighting F-3% 49
e R A,

PR F AT X

ATHEATFGADN, BHRFERR L EmFE, ToFLsoW Bt AP iFiEit—
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AATFORAE P, BRI —RRHH, LR T A TRERPIGTE, 227
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ROGFAT IS,
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Fo, VMEIX BRI 0GR & ik 5 560 fE 45 AR T /23X B T S ARG 69 AN 6900 A 52 56

AWiF LR P, RiFGERRE A RIGH TRk ad i+ LA 5 ot £ AL 7
B—3y, FE5EBXR,—EITEREAMRL 47, F AT B4 R, e
(G fe U IERGHE) RAMSRLRFARIESF R BIFW, — MR (K%
MEHEBRAGHS) THRER-ANARES MR L L, I, AR L THT A
R 8L A IZ AR e I T Ak 09 B ARAR B B L) — RS

WAk A L, AWIEREBIPTE R G PTA AR R Fo At 5 KiE 5 P& AR AR L
AANRBF LR S NADF . AW IFREMB P ATE R RER LN T HE K PiF L5805
B BREY, NAGARF AFE,

st AR Wi R el AT — T B Z AT, A A PR 2 k) P R L iE A KBt
TR, AWifEap P R e 5B KiEE Bl T4 T o9/,

1) SRR, BORRA—ANSmBETRYI RGO R,

2) AT R, KO KBGO REFITALRG LR,

3) BAMAE, R—AEPHIE, LHY, ZXBEAART, Be RN KR4
Ko

4) Sg LR, BEROZ M I NS EESEEA—RFFHHT X, £K
PIFHERGI P, HENEMARRITEMEBELHNRIE ZAEMA RS —RETE
P, URZBERZE,

5) DBLF, RAGAF—RAFEANFER P GITA R RS T AREH .

6) MERR, R—FATHHERK, €T (Camera Frustum) kA
M ERET N, AAERZHIAITIATE T, BANFEHR, &2 T LT AE P
R R, AH—MBEEN, RAXBRTNATERAET LT AINGIEARAARD
Z AR o 4o BT B NAEAVARPY, MBIk ALHEB IR TS AE BUIR AR 2 & AR A2 FALAEAR
N, 2R A IRIE LT £,
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8) ABREBMAN, ARAARBAMBERE MR T HEL, CRMT LKRE
FAERIAEP R B mB ARG . RRAIGEFT AT A ARAELRRESRT
ARG BBAR B, VMR AT PR R R S BT A BB BT R R 69 TR AT

AT AT T IH R AP RGBS F TR, AAMAXEKT A THITEZ AR
€ % 9 Tiled based lighting S %= cluster based lighting H & VAR 7 £ 69 % B3t 17509

Tiled based lighting 5 % & £ I, HAFRF R RS AT 2D 93, REH 5+
HHREANTROARINE, REBEMEERIEIN G D RRF BRI R BITARE

}L

e

cluster based lighting 57k /£ 55 3¢, # A F TS F R = M Bt4T 3D 53k, KRB 57
B BEN DGR RINE, REBFRMEEARIEE S RRF AR AEITARE

%‘z?i'\-‘

T1led based lighting £ kA= cluster based lighting & /£ £ BB g F oy iT42 P R AR
—k G-buffer, EA—RAELE PR, BIARLEALKX, KRB ETEIFLEI, TR
1B R AREIERLFOAR., BRAEABS ARG T T ZHENP RO AR A LR —
RADL AN LS, SHFPOARKEINEL LT ELEEZ T, 2 FRMERGE TR,

AP iF el R —FrEdrk, £, ©FRE. T EMTiE AN R R+ FH
o, RBRBHEEZE, TEOLARAFTHFRAFRENLTZLEOTHAELER,
AP iFRaPIRAEGEFRETAERNERREIE, FHREIE, 6 XL, e
ANk E (Plde, FHHhviE, RIFXNFRBERS, DAKFHE, FHHELEE, B4
KAFRIEE) . BT, FrRFHA. FRFL. Fhed., 2RL35EFE2GH
P?’é‘ﬁﬁ“’éo Ta, Bl & E A &R TS H .

RE1, B1ARYIFLEAPREGEELLZA 100 9RLERMTER, wE 1A

T, w,am%% 100 &L36MR 435 200, F %% 300 A=£53% 400, #3% 400 1813 M 2% 300 i
FIRHH 200, W 300 TARS R RF HIRAE, XxHAHGGEE,

A5% 400 B TR S5 200 R B w4038, £ P, B RHIET ARF R

F P 09 B W% S 4048, BT AR R ISR 09 B W% R AR B SR AL 69 B W% R AR

255 400 ¥ B F AR B8 E A K GRS 1), SR)E25% 400 3K T AT R B % & 4038,
BERIIHF P SANEMT LR, FHEENET ARG F S, KRBT E
G TR A B B L RAE G B — BT AR, B AR AR FLF eSS, HEA
B BT A RATSMEH, BEE—242%, S THLLXTRHEFTH S
BAAeG % — BT AR, ARENFRSROGELRIIE, FAARIEAPROFES =
BT AR, REXTENFERSROGARNERIITLELS, B8 H _LHEE,
gL ERE LR ERETAF, AEELEEOEMS T, FERHRS 410
iTM%ﬁﬁﬁw%?o%%ﬁkﬁﬁw%?mmH KR A Pth oy Heig AR LE A
g, MR- REMEHGL TR T A B LT A LILRMENES LRNE
#, FKEERT 0RERLGTHEE, AMRBRRELEEMHZTFOEET LR,
43%1’34‘97&)&;

fA—REHEATP, RSB 200 TAERZHMEIRE R, LT AR SZAMTPRS R
MRS BEBRE SR RXNER, D TURREERS. =8B E. =1 H. =R %K.
=M. MRS, =8, PRGIRS. B EIRE. £2R45. RES XM % (Content
Delivery Network, CDN) . AR K#FEAALFR-FEFEABZTERSFOEZRES.
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K35 400 T ARF R F AL, FAREIE, X mﬁ%%\gﬁﬁﬁm R, FRRF A,
ERERF, 2HTRAHR T, ZSRARRE R T E fﬂ“éi’xj%ﬂi zﬁfxzﬁ THAHE
i!ﬂ%}iﬂag% AN Wi A P IR

ARE 2, B2 & KEiFEEPITE A 400 T ER, B 2 Frqed L33 400

0I5 2V —ADRER 410, 55 4500 2V —ARM&EED 420 F= 7 P 40 430, 405
400 FPEIZINBH BT EREAAMOBEA A, THEM, BXRAEL 440 A TERLL
Wz 6B, BRAKAMOROIEHIBELERZI, LOERREL, FHEK
FRBEFTER, BRATHFALALRL, AR 2 PR EALRIIRAY LK E % 440,

k££m07um#ﬁ%ﬁ%% K, BRSO Wﬁ&mkgm\ﬂ

FRES (D1g1tal Signal Processor, DSP) , i%‘;’%%?’ffﬁﬁigﬁ L TR

%‘E%%%ﬁ TR, AR, AP, ﬁIﬂétﬁ‘ﬁl%iﬁfuz%ﬁibtﬁ%%i%&ﬂ%%L
R RE,

B PiED 430 QERFAEGZARKA BN M REEE 431, X
ENHE BRI AREAAERTH A FPED 430 L8 HE—NREANMANEE 432,
QIEHENTRPMAGR FEIIMG, b2, B4R, £ AKX, AR TH. HE K.
H Ay N fn Ao it o

BAES 450 T AR T AR 09, IR AR Lasd, THRGRHLE&E0BES G
R, RETIBHE, REBHBRE GHE 450 TR IEAHEEE P HAEE 410
B — AN X SNBSS

BRRASOOKDIMEMBEREIRBLEME, LTS xMA IS R M A6
BAE. EHERMAEMETUE R E G S (ROM, Read Only Memory) , % % M 4 ik
BT AR MG G4 S (Random Access Memory, RAM) o A W if 52 36 15) £ 3K 49 7+
BB 450 BAOFEEEZELSEANABE,

B3RP P, GRS 450 o G EIE A L F S APRME, T RHIBGTH OIS
R, Bl dBEANRE LT EIRE, TETHELA,

BAEAR % 451, QLIER TAEEMHEAKEZ IR SAo T4 R 500 R 5425,
Bl B R B, SR E, B EF, RTRAESA R 5 AR PR T4+ 5

W 24813 452, AT 4% b — A&%A(ﬁ&&i&)W-%DQOQQE%%
Fik &, TR AED 420 0.4 B, L&MAEMINE (WIiFD) . f@ B B 55
%, (Universal Serial Bus, USB) %:

ZOAE 453, MTRH—ANRENERFED 30 AR BEE 431 (e
B TH. BFEEE) BEFRBENEE (B, ATRAEIRIXZEAIETAZEFME Méfa
AriEa) .

AN A 454, ATH—ANRENRA—ARSNIAEE 432 2 — 09— K
AR P A AR E A AT D] AR EE AT R 6 N LA,

F— e E P, KPFEHRPIRBGRE TR AT NENL, B2 THTH
PRGBS 450 P abis £ F 455, AT ARBRFftE 50 Xad i, QL I5 T 4
B B— T B 4551, 5 —i8 Je i3k 4552, B A B3 4553, 5 I8 J i3k 4554
Fo B AL 4555, X AR R T A L4y, B SLARIEPT S ALAG S A T AR ATAE F A9 4 A 2
#—F . BT PHLIASA IR IR,

Ey‘?*ﬂc P, AW IF R E T AR R A XNER, 1EHTH,
N iF SR S RAE 69 R T VAR R R AL A A0 A 38 BT XA A8 B, A AR uAIAT A
WIE R RPIRE B R Ak, Plde, R EAAERH AR TR —AREA
5 A% A E R (Application Specific Integrated Circuit, ASIC) . #Ffz 5 ESE

L]



WO 2025/050797 PCT/CN2024/103126
6

(Digital Signal Processor, DSP) . T #»42:% 4f 5 1+ (Programmable Logic Device, PLD) .
8 R mA2 248 54 (Complex Programmable Logic Device, CPLD) . 3% 7 4211 %
7 (Field- Programmable Gate Array, FPGA) S A& 504,

T2k o R g F B R Lonb T R A ARk, LK S5 E B3Rt A E
Gy ik

T@, HAKRPEERGIRBG B EH K, oalrk, FARPFERGGELES
b %%m%—f AR, BT LF AEE AL S P IR PIT 24K,

W 3A, B 3A RARITFE AP REGERF XN —MERALTEZE, F2

L3 3A ﬁ’&éﬁ*%lﬁ 7L, B 3A IR EARR L

ATE 101 P, RAFEBEGEDTHE, KT RMIGTHE, HTEMSTF
B9 AN AT LR, SFHRE EAEACT LA RGBS,

fo— S AR P, FriE 4209 08 B9 T 2R T VAR BE KT R F 09 R D F AR, LT
VAR JE DAL SR G I I AR R ALK A E S FAE. S LA 3B, FH K 101 T
B TFRYE 1011 £H %K 1016 £, ToLSE 3B #HFHA.

LY RI011 P, ATEMAHFHE, ALEETEMS T PHZARILR.

- R EEPIT, BRMFTRIBFETOLEALTREG T T AR AT R £ 47
m,uﬁxAﬁMﬁ%%uﬁgwo&M%?¢%ﬁMﬁ%‘ﬁliXT@%%ﬁ%
Bl T AR EBUE B . BRI KRS, LT THANGH L, PleEidE, g
5. EWT FL T DGR IENGL IR, %0 T VAR Bl 52 69 R MSEAT . R ME R m%kﬁﬁ
PITE, TTURAREFRTEMAL G LeGKkIT, FLE, L TUARMAEGEIT, E
Mﬁ?%ﬁ%ﬁf”%%TﬁMﬁ%%%ﬂﬁ%ﬁ,W%ﬁﬁwﬁ%ﬁﬁM% B, B
WAst £ 69 23t $ARIR T AR building_ 1. building 2 %, Edst £ 4 B4 Ket, 33 £ 477
TR tree 1. tree 2, BRI RN EIARE, 3 ZARIATAA light 1. light 2 3.
TR 1011 AKAE, TROUNEGFHIBT, TR R ZARR, He b EM
LA, ERBATEMMNEOEE, AREALTEMD T TSN EMLR.
RS IFERB T, BMBFTPTULEREORR LA EMLR, Blie, TUASE
SHRL EFHEAR GREL) [ BARFH.

EFHE 1012 F, S EMARETMEN G A BILH S, FEEMGFT TS
A B AR LA R

BT ANEZ LD T PT IR LW AMER, ERENEE, SR F
P AL TALEE AR 69 <A B ) S BALEEAR 69 <A 8 P 694 & — AN i A8 2B, LRIz AR
Wﬁ,ﬁz,%2%?@*%%%ﬁﬁ&?ﬂ%%%kﬁ@Wﬁ%%ﬂ%%%*%@?
EE— DB TARR, W EART L. it ENA T Zh 9T kEL LR KL
imy,ﬁmﬁﬁﬁm% AR A ARE T, OV MR H 69 AR E T HALE A 2 e
R FT B FEN R, B, R EIID TP S AR WL R AL B R Fo 2 4
B o

Eﬁ%ﬁﬁﬂﬁﬁﬁﬁﬂ%%FH TUAE AT BRI RGERMK, Za
RART AL O RK, LT L4350 HE (Axis-Aligned Bounding Box, AABB) ,
KFEAFE O EE (Oriented Bounding Box, OBB) , &K/&Hi & A& WL R & B IR
RGAEMERGAR, RFELEHBRGEZT— BT, R EERG O BIKEL
ARG AR, RFE HSABRGEE— @A, AT %R R ARG TALE
A, AR E A RTRIMG o RERER S EARTAEREARAINR, LMK
BEE— @A TAN, A2 W %R B IERERGTAEEA, Wz E LR
BT HIR
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AAEARSIR R RIS F AL A LB SN R PR TR, Wt T A% A e am kg 252 4R K
EARATRAGENER, N2 MNE, REK, A GRESGEMER, L2
RER#ITERG. RIAENSZARMERITAENGZE, T BT ESH R,
Fak A RIS 0 R R R AR, Amidst— P BB LIRS, EETIES IR,
TR R S AL 89 7 X, SRR T EANRER, KAmFEENS TP EAE
Wt 69K, RBEFRAARBRE M EZ MR E R DR E, kAL RFEE M £ Z 0
BGIEFE K FR, AW BRI ALIE S 69 8B PUE R

T K 1013 P, FREBEMT LA RAAIS B P66 E KGR P IR, & BEKF
2o

f—Eap P, BRRIA R ENT LA RGE R A E RS FIA LE YN
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