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Google just shipped the most realistic Al video generator ever made, and nobody’s
talking about the elephant in the room: it still can’t make a 30-second clip.

The Celebration That Missed the Point

When Google launched Veo 3 in May 2025, the Al community collectively lost its
mind. And rightfully so—we had officially stepped out of the uncanny valley. The
generated humans looked human. The physics made sense. The native audio
synchronized with lip movements in ways that would have seemed impossible
eighteen months ago.

But here’s what’'s been nagging at me ever since: Veo 3 generates 8-second videos.
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That’s it. Eight seconds.
Runway? Eight seconds. Kling? Similar constraints. Pika Labs? Same story.

Every major player in this space—despite billions in funding, despite breakthrough
after breakthrough in visual fidelity—keeps bumping against the same invisible wall.
And it's not because they haven’t figured out the right architecture yet. It’s not
because they need more training data. It's not even because their models aren’t
sophisticated enough.

It's physics. Specifically, it’s the physics of GPU memory.

The Memory Wall Nobody Wants to Discuss

Let me walk you through what’s actually happening under the hood when you ask
an Al to generate video, because this is where the entire narrative about “Al will
replace Hollywood any day now” falls apart.

When Stable Diffusion generates a 512x512 image, it needs roughly 5-8GB of
VRAM. That’s comfortably within reach of a decent consumer GPU. You can do this
on an RTX 3080. You can do this on your gaming laptop. The democratization of Al
image generation happened precisely because the memory requirements stayed
manageable.

Video is a different beast entirely.

Video generation doesn’t just add frames—it adds temporal coherence
requirements that scale quadratically with sequence length.

Here’s what that means in practice: the model doesn’t just generate frame 1, then
frame 2, then frame 3 independently. It has to understand how frame 47 relates to
frame 1. It has to maintain consistency across the entire sequence—character
appearance, lighting conditions, object positions, physics interactions. Every
additional second of video exponentially increases the computational graph that
must be held in memory.

According to NVIDIA's own documentation on GPU memory essentials, a 7B-
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parameter model running FP16 inference consumes approximately 14-15GB of

VRAM just for the base weights. Add video temporal layers—the structures that
maintain coherence across frames—and you’re pushing past 24GB minimum for
anything resembling a usable clip length.

That’s not inference on a consumer card anymore. That’s professional territory.
The Hardware Gap Is a Chasm

Let’s talk numbers, because this is where the creative Al dream collides with
economic reality.

GPU Tier VRAM Approximate Cost Practical Video Length
RTX 4070 12GB $550 4-6 seconds (heavily optimized)
RTX 4090 24GB $1,600 8-12 seconds
RTX 6000 Ada 48GB $6,800 15-25 seconds

A100 80GB 80GB $15,000+ (or cloud rental) 30+ seconds

The Puget Systems hardware recommendations for generative Al make this
painfully clear: if you want to do serious video work, you're looking at professional-
grade hardware that costs more than most people’s cars.

And here’s the kicker—those numbers are for inference only. Training or fine-tuning
video models requires approximately 4x more memory than inference. Consumer-
level experimentation? Forget it. The barrier to entry isn’t knowledge or skill or even
access to training data. It’s raw hardware that most creators simply cannot afford.

Why More Training Won'’t Fix This

I've seen plenty of takes suggesting that we just need better models. More efficient
architectures. Smarter compression. And while there’s truth to the idea that
optimization matters, it fundamentally misunderstands the nature of this constraint.

You cannot train your way out of a memory bottleneck. The temporal
coherence problem is inherent to what video IS.
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When you generate video, you’'re not generating a sequence of independent
images. You're generating a 4D tensor where three dimensions are spatial and one
is temporal. The model must simultaneously understand and maintain:

e Spatial coherence within each frame (objects maintain their shapes)

» Temporal coherence across frames (objects maintain their identities)

e Physical coherence (gravity works, reflections are consistent, lighting evolves
naturally)

* Semantic coherence (the “story” of the scene makes sense)

Each of these requirements compounds the others. A face in frame 1 must be
recognizable as the same face in frame 240. But it can’t be identical—lighting
changes, perspective shifts, expressions evolve. The model has to hold all of this
context simultaneously.

This isn’t a software problem. It's an information density problem. And information
takes space.

The Cascaded Generation Workaround (And Why
It’s Failing)

The current industry solution to the memory wall is cascaded generation—breaking
longer videos into chunks, generating each chunk separately, and stitching them
together.

It sounds elegant. In practice, it's a disaster for anything requiring consistency.

Here’'s what happens: you generate an 8-second clip. Then you feed the last frame
(or last few frames) into the model as a starting point for the next 8-second clip.
Repeat until you have your desired length.

The problem is error accumulation. Each generation step introduces small
inconsistencies—a slightly different skin tone, a subtle shift in lighting angle, a
micro-variation in facial structure. In autoregressive diffusion models, these errors
compound with each subsequent generation. By the time you've stitched together a
minute of footage, you're dealing with noticeable flickering, drift in character
appearance, and physics violations that break immersion.

Google’s recent addition of image-to-video generation to Veo 3 is an attempt to
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mitigate this—you can now provide a starting frame to anchor the generation. But
it's treating symptoms, not causes. The fundamental memory constraint remains.

What This Means for Creative Professionals

The marketing around Al video generation has been... optimistic. And in some
contexts, that optimism is warranted. Brands using Veo 3 report 90% cost
reductions in video production. Those numbers are real.

But look at what they’re producing: short-form content. Social media snippets.
Product visualizations. B-roll fragments that get edited into larger pieces.

The 62% of marketing professionals using Al for visual content generation aren’t
replacing their video production teams. They’'re supplementing them. They're
generating assets that fit within the 8-second constraint. They’re clever about
working within limitations rather than transcending them.

For long-form content—narrative videos, tutorials, brand films, anything with a story
arc—the memory wall represents a fundamental limitation on what Al can currently
deliver.

The Practical Ceiling for Independent Creators

If you're an independent creator looking at Al video generation, here’s the reality
check:

e Consumer hardware (RTX 30/40 series) caps at 8-16GB VRAM

» 8-second clips are the practical maximum for consumer-grade generation

e Stitching clips together introduces visible artifacts

» Cloud solutions exist but create ongoing costs that erode the efficiency gains

The promise of “anyone can make Hollywood-quality video” crashes hard into
“anyone with $6,800 to drop on a workstation GPU.”

The Cloud Isn’t the Answer (Yet)

“Just use cloud computing” is the reflexive response to hardware limitations. And
yes, you can rent time on A100 clusters. Google offers Veo 3 access directly through
their platform, with daily quotas for Pro and Ultra users.
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But think about what that means for creative workflows.

Veo 3 offers 3 videos per day for paying subscribers. Three. If you're iterating on a
concept, trying different prompts, experimenting with variations—that’s gone in
your first half hour of work. The quota system makes sense from Google’s
perspective (inference costs are real), but it fundamentally limits the iterative,
experimental nature of creative work.

And if you're running your own models on cloud GPUs, the meter is always running.
A100 instances aren’t cheap. The economic calculus of “generate locally whenever
inspiration strikes” versus “pay by the minute for cloud compute” dramatically
changes how people work.

The frictionless creativity that defined Al image generation—spin up Stable
Diffusion, generate hundreds of variations, find the one that works—doesn’t
translate to video. Not at these memory requirements. Not at these costs.

What the Industry Is Actually Doing About It

The memory wall isn’t news to the people building these systems. There are several
parallel efforts to address it:

Architecture Optimizations

Researchers are exploring more memory-efficient attention mechanisms—linear
attention variants, sliding window approaches, hierarchical compression schemes.
These can reduce the quadratic scaling to something closer to linear for certain
operations.

The gains are incremental. A 2x improvement in memory efficiency means you go
from 8-second clips to 16-second clips. Significant, but not transformative.

Inference Optimization

Quantization (running models at INT8 or INT4 instead of FP16) can dramatically
reduce memory footprint at the cost of some quality loss. Current best practices for
running Al models involve aggressive optimization stacks that squeeze every bit of
efficiency from available hardware.

www.arturmarkus.com | 6


https://www.bacloud.com/en/blog/163/guide-to-gpu-requirements-for-running-ai-models.html
https://www.bacloud.com/en/blog/163/guide-to-gpu-requirements-for-running-ai-models.html

m The 8-Second Wall: Why Al Video Generation Is Hitting a
m Memory Bottleneck That No Amount of Training Can Fix

Again, incremental gains. You're not going to quantize your way to 60-second
videos on consumer hardware.

Hardware Evolution

NVIDIA’s next generation of consumer GPUs will likely push VRAM higher. But we're
talking 16GB becoming 24GB over a product cycle, not 16GB becoming 80GB. The
professional/consumer gap will persist.

More interesting is the development of unified memory architectures—systems
where GPU and CPU share a memory pool. Apple’s M-series chips already do this.
The theoretical ceiling is higher when you’re not constrained to discrete GPU VRAM.

But “theoretical ceiling” and “practical performance” are different things. Unified
memory comes with bandwidth tradeoffs. The physics still physics.

The Uncomfortable Prediction

Here’s what | think happens over the next 2-3 years:

Short-form video becomes commoditized. The 8-second constraint isn’t
actually a problem for a huge swath of use cases. Social media content,
advertisements, product visualizations, memes—all of this fits comfortably within
current capabilities. Quality will continue to improve within this duration window.

Long-form video remains human-directed. We’ll see hybrid workflows where Al
generates fragments that human editors assemble and refine. The Al handles the
heavy lifting of initial generation; humans handle the coherence and continuity that
requires understanding beyond what current memory allows.

The gap between professional and amateur tools widens. Studios with
access to high-end infrastructure will be able to generate longer sequences.
Independent creators will be limited to short clips and creative workarounds. The
democratization thesis that animated early Al art enthusiasm will not apply to video
in the same way.

Cloud services become the default interface. Running video generation locally
will remain impractical for most users. The industry will consolidate around a few
cloud-based platforms that absorb the infrastructure costs and monetize through
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subscriptions and quotas.

The memory wall doesn’t kill Al video generation. It shapes it. And the
shape it's taking looks less like “everyone becomes a filmmaker” and
more like “everyone becomes a short-form content creator with platform
dependencies.”

What Should You Actually Do With This
Information?

If you're evaluating Al video tools for your workflow, here’'s my practical framework:
For Marketing and Social Media Teams

Current tools are genuinely useful. The 8-second constraint aligns well with short-
form content requirements. The 90% cost reduction numbers are achievable for the
right use cases. Lean into this, but design your content strategy around the
limitations rather than hoping they’ll disappear.

For Independent Creators

Be realistic about what you can do locally versus what requires cloud resources.
Factor cloud costs into your production economics. Develop expertise in stitching
and post-processing to extend what’s possible with short clips.

Don’t expect the hardware gap to close quickly. If your creative vision requires long-
form generated video, you’'re either looking at significant infrastructure investment
or a multi-year wait.

For Enterprise Video Teams
The infrastructure requirements for serious Al video work are real. Budget

accordingly. Consider whether the investment makes sense for your specific use
cases, or whether hybrid human-Al workflows better fit your needs.
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For Tool Builders

The opportunity space is in workarounds and optimizations that make the most of
limited memory. Better stitching algorithms. More efficient temporal coherence
mechanisms. Ul that helps creators work within constraints rather than fighting
them.

The breakthrough everyone’s waiting for—arbitrary-length video generation at
consumer hardware costs—isn’t coming from the software side. It requires
hardware evolution that moves on semiconductor industry timescales, not Al
research timescales.

The Bigger Picture

The Al video memory wall is a specific instance of a broader pattern: the
assumption that software breakthroughs will continuously unlock new capabilities
runs into physical constraints at some point.

We saw this with cryptocurrency (energy consumption), with large language models
(training compute costs), and now with video generation (inference memory
requirements). The trajectory of technology isn’t smooth exponential progress—it’s
breakthrough, scale, plateau, breakthrough.

We’'re in a plateau for video length. The plateau isn’'t permanent, but it’s not going
to end because someone trains a better model. It ends when memory architecture
fundamentally changes, or when entirely new approaches to video representation
emerge that don’t require holding entire sequences in active memory.

Both of those are multi-year timelines. Plan accordingly.

The Question We Should Be Asking

Instead of asking “when will Al video generation escape the 8-second wall,” we
should be asking “what becomes possible when we design for the 8-second wall?”

Short-form video is already the dominant format for content consumption. Attention
spans aren’t extending. Platform algorithms favor brevity. There’s a legitimate
argument that 8 seconds is plenty for a huge percentage of video use cases.
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The constraint forces creativity. It forces focus. It forces storytelling in compressed
formats that might actually align better with how people consume media than the
30-minute explainers we're nostalgic for.

I’m not suggesting the memory wall is a feature, not a bug. It's clearly a limitation.
But limitations shape art. The 140-character Twitter constraint produced its own
literary form. The 3-minute pop song format exists because of physical limitations of
vinyl singles. 8-second Al videos will develop their own grammar, their own
conventions, their own aesthetic.

The question isn’t whether that’s as good as full creative freedom. The question is
whether we can do something valuable within the box we’re given.

Final Thoughts

Veo 3 is genuinely impressive. The quality of generation has reached a point where,
for 8 seconds at a time, the dream of cinematic Al video is real. | don’t want that
accomplishment lost in my technical critique.

But the celebration has obscured a structural limitation that will define this industry
for years to come. Memory isn’t free. Temporal coherence isn’t cheap. The physics
of computation applies to Al video just as it applies to everything else.

The companies building these tools know this. The researchers know this. The
engineers sweating over optimization know this.

It’s time the users know it too.

The 8-second wall isn’t going anywhere fast. Build your creative workflows
accordingly. Design your content strategies around it. And maybe, just maybe, find
the beauty in constraints that force us to be more concise, more focused, more
intentional in what we create.

Because the future of Al video isn’t unconstrained generation of anything you can
imagine. It's incredibly high-quality generation of very short things, with humans
doing the hard work of stitching meaning together across the gaps that memory
won'’t bridge.

The memory wall isn’t a temporary obstacle—it’s a structural constraint

www.arturmarkus.com | 10



m The 8-Second Wall: Why Al Video Generation Is Hitting a
m Memory Bottleneck That No Amount of Training Can Fix

that will shape Al video creation for years, and the sooner we design our
workflows around 8-second constraints rather than hoping they’ll
disappear, the sooner we’ll unlock what this technology can actually
deliver.
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