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State-of-the-art in Al Graphics: Super Resolution
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State-of-the-art in Al Graphics: Frame Generation
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State-of-the-art in Al Graphics: Ray Reconstruction
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So far, the rendering pipeline is largely unmodified
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Real-time Al works at the edges of the graphics pipeline
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Generative graphics enables increased Al responsibility
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What if we could replace the entire pipeline?
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Interactive world models could redefine video game graphics

Visuals: LingBobMductmn

Genie 3 LingBot-World

“World Models Are Al's Next Frontier”

—TIME Ideas (July 2026)
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Interactive world models depend on cloud Al

Generation time per frame

| ower is faster

1,000 ms (1 FPS)-

500 ms (2 FPS)-

200 ms (5 FPS)-

100 ms (10 FPS)-

67 ms (15 FPS)-

50 ms (20 FPS)-

33ms (30 FPS) - -

17 ms (60 FPS)-

LOCAL - SINGLE GPU

LOCAL Al

InSpatio-World
RTX 4090 - XQF;S

DreamForge 0.1

Fy@go -145 FPS

Interactive World Simulator
RTX 4090 - 15 FPS

SANA-WM
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: \ ------------------ T o
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Waypoint 1.5 RTX 5090 - 30,FPS
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LingBot-World

H20 - 1.79 gen FPS ]
MineWorld

®- H100 benchmark - 2 FPS

MagicWorld

®  H20-5.40 gen FPS
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Yume 1.5

H20 - 6.49 gen FPS

GameNGen

</imve TPU - 20 FPS

Generated Reality
H100 - 11 FPS, 1.4s chunk latency DreamDojo

H100110.81 FPS

CausalDrive RealWonder

A100 - 12{FPS H? 13.2 FPS

Oasis small
H100Alenchmark - 20 FPS

Dreamer 4

H100/benchmafk - 21 FPS
j W
MIRA-WM

B200 - 20 FPS

Matrix-Ganfé 2.0

H100 - 25 FPS

Lucid-v1
H100 benchmark - 44 FPS

CLOUD - MULTI-ACCELERATOR

® Reported end-to-end / primary benchmark
X Scope-limited runtime
<> Hardware not specific enough to FLOPS-rank

RELIC

4X Hl\%)\lfi FPS

DreamX-World 1.0
8x RTX 5090 - 16 FPS

INTERACTIVE REFERENCE - 30 FPS

Matrix-Game 3.0
8+1 H/A GPUs - 40 FPS
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OmniDreams: A Cosmos 2.5-based driving world model

Abstract Scene State
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OmniDreams builds on autoregressive video generation
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OmniDreams at GDC 2026: 52 FPS on GB300
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Optimization opportunities span the implementation stack

Application (World Model / Video Generation)

Model-specific
May need retraining
High opportunity

Lower opportunity
Generic applicability
No retraining

GPU
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From datacenter (GB300) to a backpack PC (RTX PRO 6000)

Amortized Per-Frame Inference Time
on RTX PRO 6000 (ms)

_— KV Cache Skip Finalize

NVIDIA GTC
(March 2026)

LightVAE
FP8 DiT
BT - (Actn+ GEMM)
FP8 VAE
o
SparseAttn
0 10 20 30 40 50 60 70 80

1x NVIDIA RTX PRO 6000 Blackwell (96 GB); WSL/Linux, CUDA 13.2; 1280x704, average ms/frame over an 8-frame block, lower is better.
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OmniDreams at CVPR 2026: 30 FPS on RTX PRO 6000)

1x NVIDIA RTX PRO 6000 Blackwell (96 GB); WSL/Linux, CUDA 13.2; 1280x704, average ms/frame over an 8-frame block, lower is better.
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The latency situation iIs much more dire

LOCAL - SINGLE GPU CLOUD - SINGLE ACCELERATOR CLOUD - MULTI-ACCELERATOR

< : ® Reported runtime / primary benchmark
I V 3:' 1 X Scope-limited latency proxy
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) ch ' Generated*R’%lity
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T = 1ls- . RealWonder .
o A . H20g/- 730 ms reported Matrix-Game 3.0 , _
“— ] 8+1 H/A GPUs - ~1.0 s first window
+ ; _ ' MineWorld
e @) 500 ms - ' ° ./H100 - 2500 ms lower bound
= _1 _ _ ) Matrix-Game 2.0
O InSpatio-World H100 - ~480 ms first chunk N
) RTX 4090 - -%ngs first block ! DreamDOIo
> o H100 - ~370 ms first block
O WanToFight :
- 200 ms - RTX 5090 - ~267ms first chunk
o
@ o~
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Waypoint 1.5

CausalDrive

|
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|
100 ms - RTX 3090 - ~133 ms first bl(B?eamForge 0.1 : A100 - 2% ms lower bound RELIC
| RTX 4090 - ~69 ms frame proxy 4x H100.- =63 ms lower bound
] Interactive World Sﬁ:ulator : Elrgam_ig 4 f EI\B,IZI(IJ?J;—\%JMH’IS frame proxy DreamX-Wo.rId 1.0 0&.
50 ms- RTX 4090 - ~67 ms frame proxy : Q GameNGen g _ &Oram.e Py " 8x RTX 5090 - 363 ms lower bound
asis sma
33 ms (30 EPS interval). . single TPU - 50 ms reported asIs sma . .q  INTERACTIVE REFERENCE - 30 FPS FRAME INTERVAL
ms interval) - = = = === ==»=9=»== === == == == = = T T T T T T T e e e E e e e e e e e e e e e e e e e e e R e e e e e e s s e e s s s e,
1
1
: ! Lucid-vf
17 ms - | H100 - 223 ms lower bound

Reported action-to-output latency where available; otherwise a documented first frame/block/chunk proxy or one-frame lower bound. Cold start, display, and network overhead are excluded unless the source includes them.
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Revisit autoregressive video diffusion
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Revisit autoregressive video diffusion
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Revisit autoregressive video diffusion

t0 = 0.5 tN (avg) tN tD
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Revisit autoregressive video diffusion

t0 = 0.5 tN (avg) tN tD = 0.5 tN (avg)
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Revisit autoregressive video diffusion

t0 = 0.5 tN (avg) tN tD = 0.5 tN (avg)

Generation throughput ~ N/tN

Action-to-response Latency ~ 2tN




Revisit autoregressive video diffusion

t0 = 0.5 tN (avg) tN tD = 0.5 tN (avg)

Assume: tN ~ (A + BN),

Generation throughput ~ N/(A+BN)

Action-to-response Latency ~ 2(A+BN)




Not all throughput improvements are helpful for latency

An outline for joint optimization

Optimize A and B to improve both latency and

Potential sweet — throughput
spot — Throughput Maximize throughput by increasing N while latency
X IS acceptable

N (number of generated frames)
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Summary and Conclusion

Generative world models will redefine computer graphics for video games

Achieving interactivity will be a fundamental challenge

We are starting to achieve acceptable throughput

Latency problem is largely unsolved, requiring speedup across the stack

Not discussed today:

VRAM challenge and joint optimization of VRAM, latency, and throughput
Startup/load time efficiency
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