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and a narrow set of defensible conclusions. The challenge is not “making it entertaining,” but 
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engine” and Sora as a “visualization engine” for turning papers into two-host discussions and 
short explainer videos. The central idea is division of labor: NotebookLM stays anchored to the 
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those shot descriptions into coherent visual segments that can be assembled into a video 
podcast or visual abstract. Because both summarization and generative video can amplify 
errors, we also specify an epistemic discipline: quote-first extraction, claim labeling (result vs 
interpretation vs speculation), and a minimal fact-check loop that treats every output as a draft. 
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1. Problem Statement: Why Papers Don’t Travel 
Scientific papers are optimized for a narrow purpose: to place a claim into the scholarly record 
with enough methodological detail that peers can evaluate, reproduce, or refute it. That 
optimization produces a text object with high density, heavy prerequisites, and a logic that is 
often implicit because the intended reader already shares the field’s background assumptions. 
In public circulation, however, papers are asked to do a different job: become teachable, 
memorable, and actionable for audiences who did not spend years absorbing the tacit 
conventions of the domain. The result is a predictable failure: papers either do not spread at all, 
or they spread as a simplified story that quietly drops the very constraints that make the paper 
trustworthy. Any workflow that converts a paper into audio or video has to begin by treating 
this mismatch as the core problem, not as a marketing challenge. The question is not “How do 
we make a paper go viral?” It is “How do we translate without dissolving the claim into narrative 
fog?” 

1.1 The compression gap: dense papers vs human attention 
A paper compresses multiple layers at once: background context, a research question, 
operational definitions, design choices, statistical machinery, and the map from results to 
interpretation. Readers inside the field carry a large portion of that structure in their heads, so 
the paper can be short relative to the total conceptual load. Readers outside the field do not 
have that cached structure. For them, the same paper is not “dense”; it is functionally 
encrypted. 

This compression gap shows up in several concrete ways: 

First, papers often place key meaning in conventions rather than explicit sentences. A single 
phrase like “controlling for X” can hide an entire causal stance. A phrase like “significant” can 
hide a statistical threshold, a multiple-comparisons decision, and a choice of model family. A 
phrase like “robust” can hide a sensitivity analysis that may or may not have been performed. 
Experts read these as signals; novices read them as decoration. 

Second, the paper’s true story is distributed across sections that were not written to be read 
linearly by non-experts. The abstract can be aspirational; the methods carry the actual 
constraints; the results carry the actual effect sizes; the discussion often contains both the most 
honest caution and the most ambitious extrapolation. A casual reader (or a rushed summarizer) 
tends to over-weight the abstract and conclusion, under-weight the methods, and skip the 
limitations. The paper then “travels” as a slogan rather than as a structured inference. 

Third, attention is not just short; it is fragmented. Many readers approach papers the way they 
approach a news feed: scanning for highlights, looking for a single “takeaway,” and moving on. 
That behavior is not a moral failure; it is a predictable adaptation to overload. But it is 
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mismatched to the paper’s design, which assumes sustained focus and a willingness to slow 
down at the hard parts. The paper requires a kind of attention that modern reading 
environments systematically erode. 

Finally, the medium mismatch matters. Text is good at careful qualification. Audio is good at 
conversational reasoning. Video is good at intuition and diagrams. A paper contains all three 
needs but privileges text. When a paper is forced into audio/video without a careful plan, the 
medium will select what it can carry and discard what it cannot. If nothing is done intentionally, 
what gets discarded first is usually the paper’s constraint system: sample boundaries, 
measurement limitations, alternative explanations, and uncertainty. 

So the problem is not that “people don’t like science.” The problem is that papers are already 
maximally compressed artifacts, and compression is brittle. Unpack it incorrectly and you do not 
get a simpler paper. You get a different claim. 

1.2 The failure modes of “summary culture”: confidence without constraint 
The most dangerous failure in modern scientific communication is not simplification by itself. It 
is simplification that keeps the tone of certainty while dropping the scaffolding that justifies any 
certainty at all. “Summary culture” tends to produce outputs that are smooth, fluent, and 
decisive. That style is rewarded by platforms and by human psychology. But scientific validity is 
not rewarded by fluency. In fact, the places where a paper is most valid are often the places 
where it sounds least smooth: where it pauses, hedges, enumerates caveats, or admits 
ambiguity. 

Common failure modes are consistent across humans and AI systems: 

Overclaiming causality. Many papers establish correlations, associations, or predictive 
relationships, but summaries upgrade them to causes. This usually happens through small 
linguistic shifts: “linked to” becomes “drives,” “associated with” becomes “leads to,” “predicts” 
becomes “explains.” The error is not just semantic. It changes what actions seem justified. 

Scope creep and generalization. A result from a specific population becomes a claim about 
humans in general. A lab result becomes a real-world effect. A narrow benchmark result 
becomes a claim about “intelligence.” The original paper may be careful about its scope; the 
summary often is not. 

Loss of baselines and magnitudes. Summaries tend to state direction (“improves,” “reduces,” 
“increases”) without the magnitude, variance, and baseline comparison that determine 
whether the result is meaningful. Without effect sizes, uncertainty ranges, and comparison 
points, an audience cannot tell the difference between a small but statistically detectable 
change and a large practical difference. 
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Flattening of limitations. Limitations sections exist because authors know how easy it is to 
misread their work. Summaries often treat limitations as optional or as “downers” to be 
minimized. In reality, limitations are part of the claim. They define the conditions under which 
the claim is even interpretable. 

Citation laundering. A summary cites “a study” as though the paper itself proves the 
summarized conclusion, when the paper may only suggest it, or may cite prior work, or may 
speculate. The summary inherits the authority signal while bypassing the actual epistemic 
chain. 

Narrative replacement. A paper’s internal logic is replaced by a story shaped for audience 
engagement: hero method, villain confounder, triumphant conclusion. This is not always 
malicious; it is often the default shape of communication. But it is exactly how constraints get 
removed while confidence remains. 

AI adds a specific flavor of risk: synthetic coherence. A model can produce a summary that 
sounds like an expert even when it is missing key details. The output can be “impressively 
wrong”: rhetorically airtight, structurally plausible, and factually detached from the paper’s 
actual claims. When this happens in video form, the risk increases because visuals create a 
sense of concreteness. A diagram that looks scientific can smuggle in assumptions the paper 
never made. 

So “summary culture” is not simply about shortness. It is about a cultural preference for outputs 
that feel complete and authoritative. Scientific papers, by contrast, are valuable precisely 
because they are incomplete in a disciplined way: they draw a boundary around what is 
supported and what is not. 

1.3 The translation goal: fidelity, intelligibility, and honest uncertainty 
A responsible translation workflow must treat “fidelity” as the first constraint, not as a nice-to-
have. But fidelity alone is not enough: a perfectly faithful output that no one can understand 
fails to travel. And intelligibility alone is not enough: a perfectly clear output that subtly changes 
the claim is a misinformation generator. The goal is a three-way balance. 

Fidelity means the translated artifact preserves the paper’s claim structure. In practice, this 
requires claim-evidence binding: every major statement in the translation should be traceable 
to something in the paper (a result, a figure, a method choice, a limitation, or a clearly labeled 
speculation). Fidelity also means preserving scope: who was studied, under what conditions, 
with what measurement tool, and what the paper did not test. 

Intelligibility means the translation gives the audience enough scaffolding to interpret the claim 
without requiring a graduate seminar. This is not achieved by dumbing down; it is achieved by 
selecting the right minimal prerequisites and building them in. Intelligibility also implies pacing: 
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separating background from results, definitions from implications, and observation from 
interpretation. A two-host format can help here, because one voice can represent the listener’s 
confusion while the other builds the ladder step by step. 

Honest uncertainty means the translation maintains calibration. If the paper is exploratory, the 
output should sound exploratory. If the paper is robust within assumptions, the output should 
say what those assumptions are. If the effect is small or context-dependent, the output should 
not inflate it for rhetorical punch. This is the hardest part because uncertainty feels like 
weakness in many media environments, but in science it is often the most honest signal of rigor. 

A workable translation standard can be expressed simply: the translated artifact must make it 
easier to understand the paper, not easier to believe a stronger claim than the paper supports. 
That standard implies practical habits that will later shape the NotebookLM-to-Sora pipeline: 
extracting claims before drafting narrative, labeling speculation explicitly, carrying effect sizes 
and baselines into plain language, and using visuals only when they clarify rather than decorate. 

This is the problem statement: papers do not travel because they are compressed, and the usual 
mechanisms of travel (summaries, snippets, videos) tend to remove the constraint system while 
keeping the confidence tone. The task is to design a translation workflow that preserves 
constraints while still producing something people will actually watch or listen to. 

 

2. The Two-Tool Architecture: Division of Labor 
The simplest way to keep a paper-to-media workflow honest is to design it like an engineering 
pipeline with explicit interfaces. One component reads and structures the source material; 
another component renders scenes. The first is accountable to the paper. The second is 
accountable to a storyboard. When these responsibilities blur, the system drifts toward 
“plausible story” rather than “faithful translation.” The two-tool architecture is therefore not a 
convenience; it is a safety design. It treats NotebookLM as the source-facing module that 
extracts, organizes, and labels claims, and it treats Sora as the downstream renderer that turns 
a vetted shot list into video segments. The core idea is that you never ask the renderer to decide 
what is true. You ask it to depict what the source-grounded module has already decided is 
supported, and to depict it in a way that does not add new factual content. 

2.1 NotebookLM as source-grounded extraction and structuring 
In this architecture, NotebookLM’s job is not “summarize the paper.” Its job is to produce a 
structured set of production assets that preserve the paper’s constraint system while making 
the content portable. Think of it as creating a media-ready representation of the paper that is 
still anchored to the document’s internal logic. 
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A useful output set typically includes: 

Claim inventory. A list of the paper’s core claims, each labeled by type: observation, 
measurement, model result, interpretation, speculation. This prevents the common failure 
where interpretation is accidentally treated as a reported result. 

Evidence pointers. For each claim, a pointer to where the claim lives in the paper: figure, table, 
result paragraph, method subsection, or limitations passage. The point is not to add hyperlinks; 
it is to maintain traceability inside the workflow so later steps can be audited. 

Definitions and scope. Short definitions for the key terms as used in this specific paper, plus 
scope boundaries: population, dataset, experimental conditions, inclusion/exclusion criteria, 
and the operational meaning of the main variables. This is where many summaries silently fail, 
because a familiar term in one field can mean something narrower or different in another. 

Method-to-result map. A compact description of the inferential chain: what was measured, 
what model or test was used, what comparisons were made, and what would have counted as 
disconfirming evidence. This map is essential for honest uncertainty in later media. 

Limitations register. A structured list of limitations and threats to validity, written as production 
constraints. Example: “Do not present as causal,” “Do not generalize beyond population X,” 
“Effect size is modest,” “Confidence depends on assumption Y.” This register becomes a set of 
guardrails that downstream narration and visuals must obey. 

Dialogue transcript draft. A two-host script that follows the claim inventory and method-to-
result map, rather than the paper’s rhetorical arc. The transcript can be chaptered into 
segments that are meaningful for listeners: problem, approach, key result 1, key result 2, 
limitations, implications, what would change our mind. 

Shot list skeleton. A scene-by-scene plan aligned to transcript segments, specifying what the 
viewer should see, what should be on-screen text (if any), what visual metaphors are safe, and 
what must not be implied. 

The structural advantage of doing this upstream is that NotebookLM can be treated as the 
“paper-facing interpreter.” It is allowed to do the slow work of reading, extracting, and 
organizing. It is also the place where you enforce translation discipline: claim typing, scope 
labeling, and explicit handling of uncertainty. Downstream tools should inherit structure, not 
invent it. 

A practical way to ensure this discipline is to adopt an internal schema for outputs, even if it is 
only a consistent human-readable format. For example, every claim might carry: claim_id, 
claim_text, claim_type, scope_note, uncertainty_note, and support_location. Every scene might 
carry: scene_id, duration, visual_goal, allowed_content, forbidden_inferences, and 
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transcript_lines. The precise format matters less than the habit: everything that will later 
become “authoritative media” must first become an auditable asset. 

2.2 Sora as scene generator and visual synthesis 
Sora’s role in the pipeline is strictly downstream: it renders scenes. It is a visual synthesizer that 
converts a shot description into moving imagery. That makes it powerful, but also epistemically 
dangerous if you ask it to decide what the paper means. The architecture avoids that by feeding 
Sora only what has already been structured and constrained. 

In practice, Sora becomes most reliable when it is treated like a cinematography engine 
operating under a storyboard contract. That contract should specify: 

What the scene is allowed to depict. Conceptual diagrams, abstract data spaces, lab-like b-roll, 
simplified animations of a pipeline, or a stylized “two hosts in studio” setup. 

What the scene is not allowed to depict. Specific quantitative values not explicitly provided as 
on-screen text from the vetted script, precise real-world events not described in the paper, or 
visuals that imply causality when the paper reports association. 

What counts as “explanatory” rather than “decorative.” Explanatory visuals reduce cognitive 
load by externalizing structure: flows, blocks, comparisons, distributions, uncertainty bands, 
competing hypotheses. Decorative visuals create authority vibes without adding understanding. 
The former is helpful; the latter is risky. 

Continuity constraints. If you are building a multi-segment piece, visual continuity matters more 
than novelty: consistent host appearance (if used), consistent setting, consistent diagram style, 
consistent typography, and repeated motifs for key entities. Without continuity rules, the piece 
feels like a montage of unrelated clips, which pushes the audience to remember the vibe rather 
than the logic. 

Safe visual grammar for science. The safest category is “structural visualization”: show the 
structure of the method, the shape of the argument, and the qualitative relationship between 
variables, without inventing precise data. For many papers, this is better than trying to animate 
the exact experiment. When exact depiction is needed, it should be constrained to what the 
paper actually specifies. 

A good rule is that Sora should mostly generate scenes that are true under many possible 
worlds consistent with the paper. If the paper says “we compared A vs B,” you can show a split-
screen comparison motif without implying a specific numeric outcome. If the paper says “we 
trained a model and evaluated on a benchmark,” you can show a pipeline animation without 
implying a particular architecture or dataset detail that wasn’t specified. The goal is to depict 
structure faithfully while leaving specifics to narration that has been grounded upstream. 
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This also suggests a practical production approach: generate short clips per scene, not a single 
long generation. Short clips are easier to review, discard, and regenerate when a visual 
accidentally smuggles in a stronger claim. They also make editing cleaner and reduce the chance 
that one mistake contaminates an entire piece. 

2.3 Why separation matters: reducing hallucination by role clarity 
The reason to separate these functions is not merely modularity. It is error containment. 
Hallucination in this context is not only “wrong facts.” It is any output that conveys meaning not 
justified by the source, including implied causality, inflated generality, and invented precision. 
When the same system both interprets the paper and renders the visuals, errors become hard 
to detect because the output is internally consistent. The story feels coherent, so it passes the 
human sniff test, even if it is epistemically untethered. 

Separation matters for three concrete reasons: 

Constraint preservation. The paper’s limitations and scope conditions are easiest to preserve 
when they are written down as explicit constraints before any visuals exist. Once you have 
attractive footage, there is psychological pressure to keep it, even if it subtly overclaims. 
Upstream structuring prevents “visual sunk cost” from dominating epistemic discipline. 

Auditability. If NotebookLM produces a claim inventory and a limitations register, you can 
review those artifacts directly. You can ask, “Which sentence supports this claim?” You can 
verify scope and uncertainty before anything is rendered. Then you can review each scene 
against a checklist: “Does this scene add new factual content?” “Does it imply causality?” “Does 
it imply a real-world setting that the paper didn’t study?” This is the difference between media 
production as artistry and media production as translation. 

Failure isolation. When a scene is wrong, you want to know whether the error came from 
misreading the paper or from overzealous visualization. If the reading and the rendering are 
separated, you can locate the failure and fix the right component. If they are merged, you get a 
single opaque artifact and no clean repair path. 

This role clarity also prevents a subtle but common trap: treating visual richness as evidential 
strength. Video can make a claim feel “real” even when it is tentative. By forcing all meaning-
bearing content to originate in the source-grounded stage, the architecture ensures that Sora’s 
job is to clarify, not to persuade. 

In summary, the two-tool architecture is a discipline disguised as a workflow. NotebookLM is 
responsible for truth-preserving structure. Sora is responsible for coherent depiction. Keeping 
those responsibilities separate reduces the probability of confident, beautiful, and wrong 
media—and increases the chance that what travels is still recognizably the paper’s claim, not a 
newly minted story wearing scientific clothing. 
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3. Input Preparation: Making the Paper Usable as a Source 
A paper-to-audio/video pipeline is only as faithful as its inputs are legible. Most downstream 
failures that look like “hallucination” are actually traceability failures: the source was 
incomplete, ambiguous, or missing the material that carries the true constraints (methods, 
exclusions, caveats, figure definitions). Input preparation is the unglamorous stage where you 
decide what counts as “the paper” for the purposes of translation, and where you shape the 
source into a form that allows a grounded tool to extract claims without guessing. The aim is 
not to beautify the paper. The aim is to give the system a complete, coherent evidentiary 
packet: the version you want to be held accountable to, plus the supporting material that 
prevents overclaiming. 

3.1 Choosing the right artifact: preprint vs final PDF, supplements, appendices 
The first decision is version control. If you feed the pipeline the wrong artifact, you can produce 
a polished translation of a claim the authors later corrected, narrowed, or retracted. In practice, 
you should treat “the artifact” as a bundle rather than a single file, and you should choose it 
with the audience and purpose in mind. 

Preprint vs final version. 
Preprints are often the most accessible and the most shareable, but they may contain 
provisional framing, incomplete analyses, or wording that will be tightened during peer review. 
Final published versions may have improved clarity and corrections, but they may also be 
paywalled or formatted in a way that is less machine-friendly. For translation, the guiding 
question is not prestige; it is stability and completeness. If the work is likely to be in flux, a 
translation should either (a) be clearly labeled as “based on the preprint version dated X,” or (b) 
wait for a more stable version if the goal is long-lived media. 

What you lose if you choose poorly is not just accuracy; you lose trust. A viewer who discovers 
the paper was revised in ways that undermine the video’s claims will correctly infer that the 
workflow is not anchored to the scholarly record. 

Supplements as first-class sources. 
In many fields, the real content lives in supplements: ablation studies, additional controls, 
extended methods, error analyses, dataset documentation, and robustness checks. If you omit 
supplements, the system often fills gaps with “typical” methods or generic interpretations. That 
is where summary culture becomes confident without constraint. A disciplined workflow 
therefore treats supplements not as optional attachments but as constraint carriers. If you are 
limited by time or audience attention later, you can choose what to include in the output; but 
you should not choose to omit the material from the source packet that would have prevented 
misinterpretation. 
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Appendices and method detail. 
Appendices often contain definitions, derivations, and edge cases. Media translations tend to 
skip them because they feel “too technical.” That is a mistake if the appendix contains the 
conditions that make the main claim valid. The workflow should at least extract from 
appendices: operational definitions, exclusion criteria, model assumptions, and any “failure 
cases” section. These become explicit guardrails during script generation. 

The “artifact bundle” principle. 
A practical standard is to define your source bundle as: 

• Main paper PDF 

• Supplementary information PDF(s) 

• Any released code repository documentation (if it defines preprocessing, evaluation, or 
metrics) 

• Dataset card / benchmark description (if central to the claim) 

• Errata, corrections, or version notes (if they exist) 

You may not present all of this to the final audience, but you should feed it into the source-
grounded stage so the script and storyboard are shaped by the full constraint system. The 
difference between honest translation and confident misrepresentation is often one missing 
page. 

3.2 Segmenting the paper: abstract, methods, results, limitations, references 
Even with the right files, most papers are not structured for extraction. They are structured for 
scholarly reading, which often assumes a reader who already knows what to look for. A 
translation pipeline benefits from segmentation: carving the paper into epistemic regions so you 
can treat each region differently. 

Abstract and introduction: “stated intent,” not proof. 
Abstracts and introductions are where the paper tells you what it believes it did and why it 
matters. They often contain the broadest claims and the most ambitious framing. In a 
translation workflow, these sections should be treated as hypotheses about the paper, to be 
tested against what the methods and results actually support. They are valuable for orientation 
and for communicating motivation, but they should never be the sole source for key claims in a 
final script. 

Methods: the constraint engine. 
Methods define the paper’s reality. They specify how variables were operationalized, what data 
were included, what was excluded, what the model or apparatus actually did, and which 
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comparisons were allowed. From a media perspective, methods also determine what visuals are 
honest. If the methods do not justify a causal diagram, you should not show one. If the methods 
imply the result is only valid under specific conditions, that must shape the narration and the 
on-screen text. 

A disciplined segmentation step often converts the methods into a “pipeline summary” that is 
later visualized: inputs → preprocessing → measurement/model → evaluation → outputs. But 
the key point is not the diagram; it is the constraints encoded in the diagram. 

Results: what happened, with magnitudes. 
Results sections contain the numbers, plots, and statistical claims. A translation workflow should 
extract from results: 

• Primary outcomes and effect sizes (not just “improved”) 

• Uncertainty measures (confidence intervals, error bars, variance, sensitivity) 

• Baselines and comparisons 

• Negative results and null findings (often buried) 

• Subgroup analyses and where they are exploratory 

If the output media cannot carry all numbers, it can carry a qualitative statement plus a 
“magnitude cue” (small/moderate/large relative to baseline) and an uncertainty cue. But the 
extraction step should still capture the quantitative truth so you don’t accidentally inflate the 
claim. 

Discussion: interpretation and boundary talk. 
Discussion sections often blend interpretation, speculation, and future work. In translation, this 
is where claim typing matters. The pipeline should separate: “supported by results” from 
“plausible explanation” from “speculation.” The discussion is also where you often find the 
paper’s honest humility, but it is mixed with rhetorical ambition. Segmentation allows you to 
preserve both without conflating them. 

Limitations: the safety rails. 
Limitations are not a courtesy; they are the paper telling you what not to do with it. A 
translation workflow should extract limitations as explicit do-not-cross boundaries, and those 
boundaries should follow the project into the storyboard and the Sora prompts. If the 
limitations say “we did not test in the wild,” don’t show “in the wild” footage. If the limitations 
say “correlation only,” don’t show causality arrows. 

References: context, not content. 
References provide the paper’s intellectual neighborhood. For a media translation, references 
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are mainly useful for two things: (1) preventing the “this is totally new” exaggeration by 
identifying prior art, and (2) identifying whether the main claim depends heavily on a particular 
prior method or dataset. However, in keeping with your paper-writing constraints, references 
are compiled later and not embedded inline in the section expansions. In the workflow itself, 
references help you avoid overclaiming novelty and help you understand which parts of the 
paper are borrowed scaffolding versus new contribution. 

Segmentation is therefore epistemic hygiene. It prevents the common error of treating the 
paper as a single narrative voice. Instead, it treats it as a structured object whose parts have 
different truth-status roles. 

3.3 Figure handling: captions, callouts, and “what the figure actually supports” 
Figures are where translation most often goes wrong, because figures are persuasive. A figure 
feels like direct evidence. But many figures are interpretive compressions: they encode choices 
about preprocessing, normalization, model selection, and metric definition. If you use figures as 
visuals in a video without understanding what they actually support, you create “visual 
hallucination” even when every pixel is real. 

Captions as ground truth for interpretation. 
A figure without its caption is a Rorschach test. Captions define variables, conditions, sample 
sizes, and sometimes the exact statistical test. A disciplined workflow therefore treats caption 
text as part of the figure, not as metadata. Any extraction step should capture: 

• What each axis represents (including units and transforms) 

• What the plotted points or lines correspond to (groups, conditions, runs) 

• Whether error bars exist and what they mean 

• Any normalization or baseline reference 

• The exact comparison being claimed 

Callouts: mapping figures to claims. 
A good practice is to annotate the claim inventory with figure support. For each major claim, 
identify which figure/table supports it, and what part of the figure supports it. Many errors 
happen when a summary uses a figure to support a claim the figure does not actually show, 
because the figure is thematically related. “Looks consistent with” is not “demonstrates.” 

“What the figure actually supports” vs “what it suggests.” 
Figures often invite stories. A cluster plot invites categories; a trend line invites causality; a 
before/after chart invites a treatment narrative. But the figure may only show association, or 
may reflect a confounded selection process. A workflow should explicitly separate: 
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• Supported: what the figure directly encodes given the caption and methods 

• Conditional: what follows only if certain assumptions hold 

• Suggestive: plausible interpretation that is not directly established 

• Forbidden: common misreadings that the paper warns against 

This classification becomes crucial when generating Sora shots. If the figure supports only a 
qualitative relationship, then the video should show a qualitative relationship, not a precise 
numeric reenactment. If the figure is complex, it may be better to re-visualize its structure in 
simplified form (a schematic) rather than reproduce it as a textured “scientific-looking” image 
that viewers will misinterpret. 

Re-visualization without invention. 
Media often needs simplified visuals. The safe way to simplify a figure is to preserve its logic 
while removing detail, not to invent new data. That means: 

• Keep the directionality and comparison structure the same 

• Preserve uncertainty cues (error bars, ranges) where relevant 

• Avoid adding causal arrows unless the design supports causality 

• Avoid exact numbers unless they are explicitly lifted from the vetted script 

• Preserve the figure’s stated scope (population, conditions) 

A practical guardrail is: if a viewer paused the video and asked “where did that come from in the 
paper,” you should be able to answer using the claim-to-figure mapping created upstream. 

Figures as visual authority risks. 
Finally, there is a rhetorical hazard: any “scientific-looking” figure in a video can make the 
narration sound more true than it is. The workflow should therefore prefer visuals that clarify 
structure over visuals that signal authority. When in doubt, show a pipeline diagram, a 
conceptual schematic, or a carefully labeled simplified chart rather than a dramatic montage of 
lab imagery. 

In summary, input preparation is where you decide whether the pipeline will be faithful by 
construction or merely plausible by style. Choosing the right artifact bundle prevents version 
drift. Segmenting the paper preserves the constraint system. Handling figures with caption-first 
discipline prevents the most common kind of visual overclaim. If you do these three things well, 
the rest of the pipeline becomes a matter of execution rather than damage control. 
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4. NotebookLM Outputs as Production Assets 
If NotebookLM is used as a source-grounded component, its highest value is not the “one-shot 
summary.” Its value is turning a paper into a set of reusable production assets that can be 
inspected, revised, and repurposed across formats. The paper becomes a structured kit: claims, 
boundaries, a dialogue draft, a segmentation plan, and short anchoring excerpts. This is the 
point where the workflow becomes concrete. Instead of asking a generative system to “make a 
podcast,” you ask it to produce artifacts that a podcast (or video) can be built from—artifacts 
that preserve traceability to the source and that allow human editorial control without having 
to reread the whole paper every time a downstream decision is made. 

4.1 Claim inventory: what is asserted, measured, and inferred 
A claim inventory is the backbone of fidelity. It is a deliberately boring object: a numbered list of 
what the paper actually says, structured so that you can see the difference between data, 
interpretation, and speculation at a glance. The inventory forces a discipline most summaries 
avoid: separating what was measured from what was concluded, and separating what was 
concluded from what was merely suggested. 

A robust claim inventory typically includes the following categories: 

Measured facts. What was directly observed, recorded, or computed from primary 
measurements. Examples: “Accuracy increased on benchmark X,” “Group A had higher mean Y 
than group B,” “The model’s calibration error decreased,” “Expression level changed under 
condition C.” These are closest to “what happened” in the paper. 

Method-locked claims. Statements that are true given the method choices. Examples: “Under 
this preprocessing pipeline,” “Using this loss function,” “Given the chosen threshold,” “Under 
the assumed noise model.” These remind the production pipeline that many results are 
conditional. 

Inferred claims. Conclusions that require interpretation or modeling, even if they are 
reasonable. Examples: “This suggests mechanism M,” “These results support hypothesis H,” 
“This indicates robustness.” These need uncertainty labeling and careful language in media. 

Speculative claims and future work. Ideas the authors raise but did not test. These should be 
marked as speculation and separated from the claims that are supported. 

For production, the key is not just listing claims, but labeling each claim by type. A simple 
internal typology works well: 

• Observation / measurement 

• Statistical association 
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• Causal claim (rare; only if design supports it) 

• Predictive claim (model performance, generalization) 

• Mechanistic interpretation 

• Speculation / hypothesis 

• Normative implication (policy, practice, ethics) 

The claim inventory should also carry constraint metadata, even if you keep it in a simple 
template rather than a database. Useful fields include: 

Scope note. Population, dataset, setting, and boundary conditions. 

Strength note. Strong, moderate, weak—based on effect sizes, replication, and robustness 
checks as described in the paper. 

Uncertainty note. Confidence interval presence, variance, sensitivity analyses, or explicit 
caveats. 

Support location. Where in the paper the claim is supported (figure/table/section). This is not 
for the audience; it is for your own audit loop. 

Once you have this inventory, everything else becomes easier. The two-host transcript is no 
longer “a clever conversation.” It becomes a traversal of the inventory, with explicit handling of 
uncertainty and scope. The storyboard becomes a mapping from claim types to appropriate 
visual grammars. And regeneration becomes safe: if you need to rewrite the transcript, you do 
not reinvent the paper; you re-express the same inventory. 

4.2 Two-host transcript: roles, tone, pacing, and listener assumptions 
A two-host transcript is a powerful format because it can carry both explanation and skepticism 
without turning into performative conflict. But it only works when roles and assumptions are 
explicit. Otherwise, you get two voices reciting the same summary with different adjectives. 

Roles. 
A practical division is: 

Host A: explainer / guide. Builds the ladder: definitions, background, method overview, and the 
main results. 

Host B: skeptic / auditor. Pushes on scope, confounders, magnitude, and “what would change 
our mind.” Host B’s job is not to be cynical; it is to preserve the paper’s constraint system. 

Alternative role splits can be useful depending on domain: 



18 
 

• Practitioner vs theorist 

• Statistician vs domain scientist 

• Engineer vs ethicist 

• Journalist vs author surrogate 

But whatever you pick, make the roles serve fidelity, not entertainment. 

Tone. 
Scientific translation needs a tone that feels human but not hype-driven. The transcript should 
sound like two smart people trying to be accurate, not like two influencers trying to be decisive. 
The most important tone feature is calibration: confidence should track evidential strength. A 
good script sounds more cautious precisely where the paper is cautious. 

Pacing. 
Two-host audio fails when it either rushes through the prerequisites or gets stuck in them. The 
transcript needs a pacing plan: 

• Open with the question and why it matters (short). 

• Build minimal definitions (only what is needed). 

• Summarize the method as a pipeline (not a textbook). 

• Present the key results with baseline comparisons and magnitude cues. 

• Spend real time on limitations and alternative explanations. 

• End with implications and “next tests.” 

Listener assumptions. 
The script should explicitly declare its assumed background. For example: “We’ll assume you 
know what a neural network is, but not the specifics of this benchmark,” or “We’ll define p-
values but won’t teach statistics from scratch.” This prevents the transcript from oscillating 
between jargon and oversimplification. It also helps you generate multiple versions: a general-
audience cut and a domain-audience cut, both grounded in the same claim inventory. 

A production-grade transcript also benefits from explicit “do-not-cross” language embedded as 
reminders: 

• “We can’t call this causal because…” 

• “This was tested only on…” 

• “The effect size is modest, so…” 
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• “The authors speculate here; they didn’t test…” 

Those lines sound like humility in audio, but they function as structural integrity in media. 

4.3 Chaptering: segment titles, timestamps, and content boundaries 
Chaptering is the bridge between transcript and edit. It is how you turn a conversation into a 
modular object that can be reassembled as audio-only, video podcast, short clips, or a visual 
abstract. Without chaptering, you get a linear artifact that is hard to correct and impossible to 
reuse. 

Segment titles. 
Segments should be named by epistemic function, not by vibes. Good titles declare what the 
segment is doing: 

• “What question is the paper answering?” 

• “What did they actually measure?” 

• “The main result and its magnitude” 

• “What could explain this besides the authors’ story?” 

• “Limitations: where the claim stops” 

• “What experiment would settle the dispute?” 

These titles also become on-screen lower-thirds, YouTube chapters, or podcast chapters later. 

Timestamps. 
Even if timestamps are approximate during drafting, they force you to respect duration budgets. 
If you aim for a 10–15 minute piece, you cannot let methods balloon into 12 minutes. Time 
budgeting is a truth-preserving tool because it prevents the common error of allocating 90% of 
time to the exciting results and 10% to limitations. A disciplined workflow often targets a 
minimum limitations budget (for example, 20–30% of runtime), precisely because limitations 
are the first thing to get cut when time is tight. 

Content boundaries. 
Chaptering also encodes boundaries: what belongs in the “results” segment versus the 
“discussion” segment, and where speculation is allowed. This matters for downstream visuals. If 
a segment is labeled “interpretation,” the visuals should remain conceptual and non-committal. 
If a segment is labeled “measured result,” the visuals can be more concrete (charts, 
comparisons), but still must avoid invented precision. 
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A good chapter plan is also a regeneration tool: if a later viewer says, “This overclaims,” you can 
locate the overclaim within a segment and rewrite that segment without rewriting the entire 
transcript. 

4.4 A “quote bank”: short excerpts that anchor key segments 
The quote bank is the practical answer to a recurring problem: summaries drift. Even with a 
claim inventory, paraphrase can gradually intensify a claim or smooth away a caveat. A quote 
bank counteracts that by providing short, verbatim anchors—small pieces of text that can be 
read aloud, displayed on screen, or used as a reference point during editing. 

What belongs in a quote bank. 
The best quotes are not flashy. They are constraint carriers: 

• The most precise statement of the main result (often in Results). 

• The most explicit scope statement (“We evaluated on…”, “Participants were…”). 

• The strongest limitation statement (“We did not test…”, “Causality cannot be 
inferred…”). 

• A definition that matters (operational definition of the key variable). 

• A sentence that distinguishes speculation from support (“We hypothesize…”, “Future 
work…”). 

Quotes should be short enough to be usable in audio without becoming tedious, and short 
enough to be displayed on screen without turning into a wall of text. If the paper’s writing is too 
dense, you can select a clause rather than a full paragraph, but the goal is still to preserve the 
author’s exact boundary language. 

How the quote bank is used. 
In production, the quote bank serves three functions: 

Anchoring. During scriptwriting, you paraphrase around quotes rather than inventing 
paraphrases from scratch. This keeps you close to the source. 

Calibration. Quotes preserve the paper’s cautious tone where it matters. A paper’s “we suggest” 
is often the truth that a summary turns into “we show.” 

Audit. If someone challenges the media, you can point to the quote that guided the segment. 
You are not arguing from memory; you are pointing back to source language. 

Quotes as constraints, not authority theater. 
A quote bank can be misused as “look, science!” decoration. That is not the point. The point is 



21 
 

constraint preservation. Quotes should be deployed where they reduce ambiguity or prevent 
drift, not where they merely add gravitas. 

From quote bank to visuals. 
In a Sora-enabled workflow, the quote bank also informs the visuals: on-screen text overlays can 
use short quotes for scope and limitations, precisely because visuals are prone to overclaiming. 
A single on-screen line—accurately lifted—can neutralize a lot of accidental persuasion created 
by b-roll. 

Taken together, these four outputs—claim inventory, two-host transcript, chaptering plan, and 
quote bank—are what make NotebookLM valuable as a production tool rather than a 
summarizer. They create a traceable intermediate layer between paper and media, where 
meaning is structured before it becomes attractive. Once you have these assets, downstream 
generation becomes safer, faster, and more editable. And the most important property 
emerges: you can change the style of the media without changing the substance of the claim. 

 

5. Dialogue Engineering: Turning a Paper Into a Useful Conversation 
A two-host “paper discussion” succeeds when it behaves like a disciplined reading group rather 
than a talk show. The primary job is not to entertain; it is to carry the paper’s inference chain in 
a form the listener can follow, while keeping the constraint system intact. Dialogue is uniquely 
good at this because it can externalize the mental moves expert readers make silently: pausing 
to define terms, checking what was actually measured, asking what would falsify the claim, and 
separating results from interpretation. But dialogue is also uniquely vulnerable to two 
distortions: (1) fake conflict that makes the content vivid at the cost of truth, and (2) smooth 
consensus that sounds authoritative while skipping the hard parts. Dialogue engineering is the 
craft of designing roles, prompts, and pacing so the conversation stays epistemically useful. 

5.1 Host roles: explainer vs skeptic vs practitioner 
Roles are not personalities; they are functions. Each host should be responsible for a different 
kind of cognitive labor, so that the conversation naturally covers what a single-voice summary 
tends to omit. 

Explainer. 
The explainer builds the ladder. Their job is to compress prerequisites without distorting them, 
to describe the method as a pipeline, and to present results with baseline and magnitude cues. 
The explainer should also keep the listener oriented: what question is being answered, what the 
authors did, and what the main result is. The explainer’s failure mode is “gloss”—moving too 
quickly, trusting the paper’s framing, and treating the abstract as a reliable map of the results. 
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Skeptic (better: auditor). 
The skeptic’s job is constraint preservation. They ask: What exactly was measured? What does 
the design allow us to infer? What are plausible alternative explanations? What are the hidden 
assumptions? What would disconfirm this? The skeptic protects against the most common 
media upgrade: correlation becoming causation, narrow scope becoming general truth, and 
modest effects becoming dramatic. The skeptic’s failure mode is “performative negativity”—
turning the conversation into doubt theater that leaves the listener with cynicism instead of 
clarity. 

Practitioner. 
The practitioner grounds interpretation in use. They ask: If I were to apply this, what would I 
need to know? What are the operational constraints? What breaks in the real world? What 
costs or risks appear outside the lab? For ML papers, the practitioner notices dataset shift and 
deployment constraints. For biomedical papers, the practitioner notices clinical translation gaps. 
The practitioner’s failure mode is “premature action”—treating early findings as 
implementation-ready. 

You can run these roles with two hosts by combining functions: 

• Host A: explainer + practitioner (how it works, why it matters, what you’d do with it) 

• Host B: skeptic/auditor (what it doesn’t show, what could be wrong, where it stops) 

Or you can alternate who plays skeptic depending on segment: the explainer can become 
skeptical when discussing limitations, while the skeptic becomes constructive when discussing 
“next tests.” 

A practical discipline is to assign each segment a “role lead.” For example: 

• Background: explainer leads 

• Methods: practitioner leads (what was actually done) 

• Results: explainer leads (what changed vs baseline) 

• Limitations: skeptic leads 

• Implications: practitioner leads, with skeptic guardrails 

• Future work: skeptic ensures speculation stays labeled 

This prevents role drift and ensures each cognitive task receives time. 

5.2 Avoiding false debate: disagreement as a method, not drama 
The temptation in a two-host format is to manufacture tension. Tension does hold attention, 
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but it also invites caricature: one host becomes the hype machine, the other becomes the 
killjoy. That is not scientific dialogue; it is content formatting. The alternative is to use 
disagreement as a method—structured friction that improves reasoning. 

Disagreement should be about inference, not identity. 
The hosts should not “argue” about whether the authors are smart or whether the field is 
corrupt. They should disagree about what can be concluded from the design and results. This 
keeps the conversation tethered to the paper rather than to cultural narratives. 

Use “epistemic moves” as the unit of conflict. 
Good scientific disagreement consists of explicit moves: 

• Reframing: “Is the claim predictive or mechanistic?” 

• Boundary checking: “Does this hold outside this dataset/population?” 

• Assumption surfacing: “This relies on measurement X being valid—do we buy that?” 

• Alternative model: “Could selection bias explain this pattern?” 

• Falsification: “What would we expect to see if the story were wrong?” 

When hosts disagree, they should name the move. This does two things: it teaches the listener 
how to think, and it prevents the argument from becoming vague. 

Make the skeptic’s job constructive. 
A common listener reaction to skepticism is, “So nothing is true.” That is not the right outcome. 
The skeptic should always offer a next step: “Here’s what data would discriminate,” “Here’s the 
control that would test the alternative explanation,” “Here’s what replication would look like.” 
Disagreement is then framed as progress, not nihilism. 

Avoid “balanced” debate when the paper is not balanced. 
Sometimes the paper is strong; sometimes it’s weak. Dialogue should not force symmetry. If the 
methods are solid and the effect is large and robust, the skeptic’s role is to confirm what is 
actually strong, not to invent doubts. Conversely, if the work is exploratory, the explainer’s role 
is not to inflate it into certainty. The conversation should be asymmetrical when the evidence is 
asymmetrical. 

Avoid proxy wars. 
Hosts should not turn the paper into a proxy for broader ideological fights (“AI is good/bad,” 
“medicine is corrupt,” “science can’t be trusted”). Those fights are not resolved by one paper 
and they encourage overgeneralization. If the broader context matters, it should be 
acknowledged briefly and then bounded: “That’s a bigger argument; here we’re just assessing 
what this study supports.” 
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False debate makes listeners feel something. Methodological disagreement teaches listeners 
something. The workflow should choose teaching over theater. 

5.3 Handling uncertainty: confidence bands, alternative explanations, confounders 
Most public science communication fails not because it is wrong in every detail, but because it is 
miscalibrated. It assigns high confidence to claims that are conditional and assigns low attention 
to uncertainty structures. Dialogue can fix this if uncertainty is treated as content, not as 
footnote. 

Carry uncertainty in three layers. 
Layer 1: Quantitative uncertainty. Confidence intervals, error bars, variance, sensitivity analyses, 
robustness checks, and p-values (where relevant). If the audience cannot handle full detail, the 
dialogue should still carry the idea: “The effect is modest and the uncertainty is wide,” or “The 
improvement is consistent across runs,” or “This disappears under alternate preprocessing.” 

Layer 2: Model uncertainty. Dependence on assumptions, model class, priors, or analytic 
choices. Example: “Their conclusion relies on treating X as a proxy for Y,” or “This is robust under 
two models but not under the third.” 

Layer 3: Scope uncertainty. Generalization: other populations, datasets, settings, time horizons. 
This is where many papers are misrepresented. Dialogue should say: “This is in-sample,” “This is 
in vitro,” “This is in one hospital,” “This is on a benchmark that may not match real 
deployment.” 

Use “uncertainty phrases” that map to specific meanings. 
Media often uses vague hedges (“might,” “could,” “suggests”) without telling the listener what 
those words correspond to. A better approach is to map phrases to reasons: 

• “We don’t know yet because the study didn’t test X.” (missing evidence) 

• “We can’t infer causality because the design is observational.” (design limit) 

• “This may not generalize because the sample is narrow.” (scope limit) 

• “The effect is uncertain because the confidence interval is wide.” (statistical uncertainty) 

• “The conclusion depends on assumption Y.” (model uncertainty) 

This keeps uncertainty from sounding like mere politeness. 

Teach alternative explanations as a checklist. 
The skeptic should introduce a short menu of plausible confounders or alternatives appropriate 
to the domain: 

• Selection bias 
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• Measurement error / proxy validity 

• Confounding variables 

• Reverse causality 

• Dataset leakage / contamination 

• Overfitting / hyperparameter tuning on the test set 

• Publication bias 

• Uncontrolled environmental factors 

• Instrument drift or batch effects (life sciences) 

• Label noise and annotation artifacts (ML) 

The point is not to accuse; it is to show that scientific conclusions live inside a space of plausible 
explanations, and that the paper is an attempt to shrink that space. When a paper addresses an 
alternative explanation, the dialogue should celebrate that as rigor. 

Use a “discriminator question” habit. 
For each major claim, the hosts should ask: “What observation would we see if the authors’ 
interpretation were wrong but the alternative were right?” This is the core of scientific thinking, 
and it translates well to conversation. It also naturally leads to “what future data would 
discriminate,” which keeps uncertainty from collapsing into nihilism. 

Finally, avoid visual certainty. 
If the downstream plan includes video, the dialogue should anticipate it: when uncertainty is 
high, keep visuals schematic. When uncertainty is low, visuals can be more concrete. But the 
dialogue must set the tone. Otherwise the visuals will dominate and the audio will be ignored. 

5.4 Detecting and labeling speculation: where the paper stops 
Nearly every paper contains speculation. Speculation is not a flaw; it is how authors connect 
their work to a larger research program. The problem is that speculation often travels as fact. 
Dialogue engineering must make the boundary audible. 

Separate “result,” “interpretation,” and “story.” 
A clean conversational pattern is: 

• “Here’s what they measured.” 

• “Here’s what they found.” 

• “Here’s the interpretation they favor.” 
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• “Here are other interpretations consistent with the data.” 

• “Here’s what they speculate about next.” 

When this pattern is repeated across segments, listeners learn to distinguish layers without 
being explicitly lectured. 

Use explicit labels, not just tone. 
Tone is unreliable. A confident speaker can accidentally make speculation sound like proof. Use 
overt markers: 

• “Now we’re in the Discussion section—this is their interpretation.” 

• “They hypothesize that…” 

• “This is plausible, but it’s not tested here.” 

• “This would require a different experiment to confirm.” 

These lines are short but powerful. They prevent later editing from unintentionally removing 
the boundary. 

Track “speculation triggers.” 
Certain phrases are red flags that the paper is moving beyond evidence: 

• “May indicate,” “suggests a mechanism,” “could be explained by,” “we believe,” “it is 
likely,” “we propose,” “our findings imply,” “this opens the door to…” 

When these appear, the skeptic’s role is to pause and ask: “What would test that?” The 
practitioner’s role is to ask: “What would fail in deployment if this interpretation were wrong?” 
The explainer’s role is to restate the supported claim plainly before moving on. 

Enforce “speculation containment” in structure. 
Speculation should live in a bounded segment. If it leaks into the result narration, you get the 
classic error: a measured effect becomes a mechanistic story. Chaptering helps here: results 
segment stays descriptive; interpretation segment is labeled; future-work segment is explicitly 
conditional. 

The “where the paper stops” test. 
A simple internal test is: if you removed the Discussion section, what would still be defensible? 
The dialogue should be able to state the core contribution in that reduced form. Everything else 
is interpretation. This test disciplines both hosts: it forces the explainer to keep results distinct, 
and it forces the skeptic to acknowledge what is truly supported even if the interpretation is 
uncertain. 
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In sum, dialogue engineering is about designing a conversation that does the intellectual work 
of peer reading in public. Roles allocate cognitive labor. Methodological disagreement prevents 
both hype and cynicism. Uncertainty is carried explicitly and operationally. Speculation is 
labeled and contained. When done well, the listener does not merely “hear about a paper.” 
They learn how to read papers—by proxy, in a form their attention can actually hold—without 
sacrificing the constraints that make the paper worth reading in the first place. 

 

6. Storyboarding for Video: From Transcript to Shot List 
A transcript is linear; video is spatial. Storyboarding is the step where you convert a sequence of 
spoken claims into a sequence of visual commitments. This is where “paper-to-video” either 
becomes a faithful translation or becomes a persuasive montage. The storyboard’s purpose is 
not to decorate the dialogue. Its purpose is to externalize structure: make relationships visible, 
reduce working-memory load, and keep viewers oriented about what is being claimed, what is 
being measured, and what remains uncertain. The shot list is the storyboard’s operational form. 
It is the contract you hand to Sora (or any visual production process), and it should be explicit 
enough that each generated clip can be evaluated against the paper-derived constraints. If you 
can’t write a shot list without inventing content, you should treat that as a warning: the paper 
may not support the kind of visual concreteness you are trying to create. 

6.1 The shot list format: scene goal, on-screen elements, duration, cues 
A production-grade shot list is not a loose set of prompts. It is a structured specification that 
prevents drift and makes review possible. Every scene should answer four questions: (1) what is 
this scene for; (2) what must appear on screen; (3) how long can it be; (4) what in the audio 
triggers it. 

A simple, repeatable scene template works well: 

Scene ID and title. 
A unique identifier and a functional name, e.g., “S03: Method pipeline overview,” “S07: Key 
result—baseline comparison,” “S10: Limitations boundary.” 

Scene goal (epistemic function). 
One sentence describing the purpose: “Orient the viewer to the research question,” “Show the 
measurement pipeline,” “Communicate that the effect is modest and uncertain,” “Prevent 
causal misreading.” This is the anchor that keeps a scene from becoming vibe-driven. 

On-screen elements. 
Specify what must be visible. Typical categories: 

• Structural diagram elements (boxes/arrows, stages, inputs/outputs) 
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• Simplified chart (bar, line, distribution, before/after) 

• Minimal text overlay (definition, scope boundary, limitation, effect magnitude cue) 

• Host presence (studio host, picture-in-picture, or voice-only with visuals) 

• Visual metaphors (only if explicitly marked as metaphor, not evidence) 

Duration budget. 
A target range (e.g., 6–10 seconds, 12–18 seconds). Duration budgets prevent “methods 
inflation” or “results flash-by.” They also enforce narrative rhythm: complex visuals need time to 
parse; simple transitions should be short. 

Audio cues and alignment. 
Specify what line or concept in the transcript triggers the scene and when it ends. This can be as 
simple as: “Start when Host A says ‘They collected…’ End at ‘…and evaluated on…’” This makes 
editing far easier and prevents scenes from wandering beyond the claims they are supposed to 
illustrate. 

Allowed content vs forbidden inferences. 
This is the guardrail field. Examples: 

• Allowed: “Show generic laboratory b-roll, no identifiable disease context.” 

• Forbidden: “Do not depict a real clinical setting if the study is in vitro.” 

• Forbidden: “No causal arrows; use association language only.” 

• Allowed: “Use abstract data visualization; no specific numeric values unless overlaid 
from script.” 

Generation prompt block (for Sora). 
A concise prompt for the scene’s visual style and content. Crucially, the prompt should be 
downstream of the constraints, not a replacement for them. The prompt can specify cinematic 
style and continuity, but it should not be asked to invent scientific specifics. 

Review checklist. 
One or two yes/no checks: “Does this scene imply causality?” “Does it introduce unmentioned 
measurement instruments?” “Does it visually contradict the limitations register?” This turns 
review into a repeatable process rather than a gut feeling. 

This format makes the shot list legible both to tools and to humans. It also permits targeted 
regeneration: if Scene 07 is wrong, you regenerate Scene 07, not the entire video. 
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6.2 Visual grammar for science: diagrams, minimal animations, text overlays 
Scientific video works best when it adopts a restrained visual grammar: show structure, not 
spectacle. The purpose of visuals in science communication is to reduce cognitive load and 
prevent misinterpretation, not to create a cinematic feeling of certainty. Three tools dominate a 
safe grammar: diagrams, minimal animations, and text overlays. 

Diagrams as structure carriers. 
Diagrams are the most faithful way to show methods and argument structure without inventing 
details. They can represent: 

• Data flow (input → preprocessing → model → evaluation) 

• Experimental design (groups, conditions, randomization) 

• Causal assumptions (only when justified; otherwise association maps) 

• Model architecture at a high level (blocks, not detailed layers, unless paper specifies) 

• Measurement schema (what was measured, when, and how) 

A diagram should be honest about what it is: a schematic. It does not prove anything; it helps 
the viewer track the claim. 

Minimal animations as attention and parsing aids. 
Motion should serve comprehension. Good minimal animations include: 

• Progressive reveal (highlight one pipeline stage at a time) 

• Transitions that preserve orientation (zoom from question → method → result) 

• Simple comparisons (baseline vs method, control vs treatment) 

• Uncertainty cues (wiggle bands, fading confidence zones, widening intervals) 

Bad animations add drama: flying particles, dramatic explosions, “AI brain” imagery that implies 
intelligence or agency beyond what is supported. Those visuals are persuasion, not explanation. 

Text overlays as calibration tools. 
Text should be used sparingly and strategically. Its most important job is to encode boundaries 
that audio viewers may miss: 

• Scope: “Evaluated on dataset X only” 

• Design: “Observational study (no causal inference)” 

• Magnitude: “Modest improvement over baseline” 
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• Uncertainty: “Wide confidence interval” 

• Status: “Hypothesis / not tested here” 

These overlays are not there to impress; they are there to prevent the most common overreads. 
They are especially important when the visuals are compelling, because compelling visuals 
otherwise overpower cautious narration. 

A disciplined visual grammar also includes a preference order: 

1. Show the structure of what was done. 

2. Show what changed relative to baseline. 

3. Show what did not change. 

4. Show uncertainty and limitations. 

5. Only then consider metaphor. 

Metaphor is the last resort because it is easy to confuse metaphor with mechanism. 

6.3 Translating methods: pipelines, flows, and experimental setups 
Methods are hard to visualize precisely because they are where the paper’s constraints live. The 
most common video failure is to replace methods with generic lab b-roll or generic “AI training” 
imagery. That gives viewers a feeling of rigor without any understanding of what actually 
happened. The storyboard should instead treat methods as a pipeline that can be visualized at 
the correct level of abstraction. 

Pipeline visualization. 
For many papers—especially computational and data-driven work—the correct visual is a 
pipeline: 

Inputs. Data sources, sensors, participants, samples, corpora. (Keep generic if needed, but don’t 
lie about type.) 

Preprocessing. Cleaning, normalization, feature extraction, augmentation, filtering. (Represent 
as transforms, not mysterious “magic.”) 

Model or measurement. The algorithm, instrument, assay, or procedure. (Represent as a 
labeled block; show only internal structure if the paper defines it.) 

Evaluation. Metrics, benchmarks, cross-validation, held-out set, statistical tests. (This is where 
“what counts” is defined; don’t omit it.) 
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Outputs. Reported results, plots, qualitative outputs, error analysis. (Show the output shape, 
not invented numbers.) 

A viewer who understands this pipeline understands more than they would from ten minutes of 
lab footage. 

Experimental setups. 
If the paper is experimental, represent the design with clarity: 

• Groups/conditions (control vs treatment) 

• Timeline (when measurement happens) 

• Randomization or assignment (if present) 

• Blinding (if present) 

• Inclusion/exclusion criteria (briefly as boundary text) 

You do not need to show a literal lab. Often, an abstract diagram is safer and clearer. Literal labs 
create specificity you may not be justified in depicting, and they suggest an “in the wild” realism 
that can misrepresent in vitro or simulated work. 

What to avoid in method visuals. 
Avoid visuals that imply: 

• Causality when the design is observational 

• Human subjects when the study is synthetic or simulated 

• Clinical settings when it’s bench work 

• Real-world deployment when it’s benchmark evaluation 

• Precision instrumentation that the paper does not specify 

The rule is: method visuals must be true under the paper’s description. They should not add 
specificity that the paper does not. 

Method visuals as “constraint reminders.” 
A powerful storyboard trick is to use method visuals to encode constraints that later segments 
might be tempted to forget. Example: keep a small “Scope badge” in the corner during results 
scenes (“Dataset X,” “N=…,” “In vitro”). This is not flashy, but it prevents later misreadings. 
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6.4 Translating results: effect sizes, baselines, and what changed vs what didn’t 
Results are where audiences want closure, and where media most often inflates. A faithful 
storyboard treats results as comparative, not absolute, and treats “what didn’t change” as 
equally important as “what did.” 

Always show baselines. 
A result without a baseline is meaningless. If the paper compares method A to baseline B, the 
video should visualize both. Even a simple split-screen bar chart or side-by-side distributions can 
carry this. The viewer should see: “relative to what?” 

Convey effect size and variability. 
If you cannot carry numbers, you can carry magnitude cues (“small,” “moderate,” “large”) but 
those cues must be grounded in the paper’s reported values, not in your sense of excitement. 
When possible, show: 

• A bar with error whiskers (qualitative if needed) 

• A distribution shift (overlapping curves) 

• A before/after difference with uncertainty band 

• A confusion-matrix style schematic (for classification) 

• A calibration curve schematic (for probabilistic models) 

The key is to show that results are distributions, not single points. 

Show “what changed” and “what didn’t.” 
Many papers report improvements on some metrics and no improvement—or regressions—on 
others. Summaries often cherry-pick. A disciplined storyboard allocates at least one scene to 
“no change / tradeoffs,” because that protects against hype. Visually, tradeoffs can be shown as: 

• Two metrics side-by-side, one improves, one stays flat 

• A radar chart style schematic (careful; can mislead) 

• A simple table overlay (“Metric A: up; Metric B: flat; Metric C: down”) 

• A “wins / losses / unknowns” slide 

This is also where the skeptic host’s lines should be visually supported: when Host B says “It’s 
not across the board,” the viewer should see the non-improving metric. 

Avoid invented precision. 
Generative visuals tempt you to show exact values even when the script did not specify them. 
The storyboard should enforce a rule: numbers appear only if they are extracted from the paper 
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and approved in the claim inventory. Otherwise, show qualitative shape. If you show a numeric 
axis, it implies numeric truth. If you do not have that truth, do not show the axis. 

Handle uncertainty explicitly. 
If the effect is uncertain, make the uncertainty visible: wide bands, overlapping distributions, or 
a simple overlay “uncertainty high.” This feels less satisfying, but it is more honest. And it trains 
viewers to accept uncertainty as part of science rather than as a sign of incompetence. 

Results-to-implications bridge. 
Finally, storyboard the bridge from results to meaning. Do not let the visuals “announce 
significance” by style alone. The dialogue should say what the result could imply and what it 
does not imply, and the visuals should support that distinction. For example: a scene that shows 
“benchmark improvement” should not immediately cut to “real-world impact” imagery unless 
the paper tested real-world impact. If you want to discuss implications, keep the visuals 
conceptual and labeled as “possible implications.” 

In summary, storyboarding is the ethics of the pipeline made visible. The shot list format turns 
intentions into checkable specifications. The visual grammar favors structure over spectacle. 
Methods are translated as pipelines with explicit constraints. Results are translated as 
comparisons with baselines, effect size cues, and explicit no-change scenes. If you do this well, 
Sora becomes a renderer of disciplined choices rather than a generator of persuasive 
ambiguity—and the final video becomes something rare: a faithful, watchable translation of a 
scientific paper’s actual inferential shape. 

 

7. Prompt Design for Sora: Making Shots That Edit Together 
Once you have a shot list, prompt design becomes the craft of turning a storyboard contract 
into clips that can be assembled without visual whiplash or epistemic drift. The main production 
failure with generative video is not that single shots look “bad.” It is that shots do not match 
each other: the lighting changes, the camera language shifts, the host identity drifts, and the 
piece starts to feel like a collage of unrelated scenes. The main epistemic failure is subtler: the 
model fills in specifics because the prompt was vague, and those specifics read as factual 
content. Prompt design therefore has two jobs at once: enforce continuity so the video edits 
cleanly, and enforce constraints so the visuals do not silently upgrade the paper’s claims. The 
best prompts behave like film direction plus guardrails, not like “make something cool about 
science.” 

7.1 Prompt templates: setting, camera, subject, action, style, constraints 
A reliable Sora prompt is structured. It describes what is on screen, how it is filmed, and what it 
is not allowed to imply. If you write prompts as free-form wishes, the model will optimize for 
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coherence and beauty, which can easily become invented specificity. A template forces you to 
specify only what you can justify and to declare what must not be added. 

A practical prompt template has six blocks: 

Setting. Where the shot occurs. Keep this stable across a segment or across the whole video 
(studio set, abstract data space, clean whiteboard environment). If the paper’s setting is narrow 
(simulation, benchmark, in vitro), avoid settings that imply real-world deployment. 

Camera. The camera grammar: shot type (wide, medium, close), movement (static, slow push-
in, gentle pan), camera height, and stabilization. Consistent camera behavior across shots makes 
the edit feel like one production rather than many. 

Subject. What is visible. This can be hosts, a diagram, an abstract animation, a lab bench, or a 
simplified chart. The subject block is where you prevent the model from inserting extra actors, 
devices, or “scientific” props that were never part of the paper. 

Action. What changes over time in the shot. For explanatory video, action is usually minimal: 
progressive reveal of diagram steps, highlight transitions, a chart bar rising slightly, or a pipeline 
block lighting up. Busy action increases the chance of unintentional narrative. 

Style. The visual aesthetic: documentary, minimalist explainer, clean motion-graphics look, 
subdued cinematic. Style should be chosen to support clarity, not authority theater. 

Constraints. Explicit prohibitions and epistemic guardrails: no numbers unless provided, no 
causal arrows, no clinical scenes, no brand logos, no identifiable people, no real-world events, 
no “breakthrough” vibe cues unless justified. 

A concise template you can reuse across scenes looks like this: 

• Setting: [stable environment description] 

• Camera: [shot type, movement, lens feel] 

• Subject: [what must be present] 

• Action: [what changes, how it transitions] 

• Style: [consistent aesthetic] 

• Constraints: [forbidden content and inferences] 

Example prompt skeleton (for a pipeline diagram shot): 

“Setting: minimalist dark studio background with a floating 2D diagram. Camera: static medium-
wide, no shake. Subject: a five-stage pipeline diagram labeled Input, Preprocess, Model, 
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Evaluate, Output; no additional objects. Action: stages highlight one-by-one left to right, subtle 
glow, then return to neutral. Style: clean motion-graphics, high legibility, restrained. Constraints: 
do not show any real-world people, no lab equipment, no numbers, no causal arrows, no claims 
beyond ‘pipeline structure’.” 

The template matters because it turns each shot into an implementable specification. You can 
also add a final line that anchors continuity, such as “Match the visual style, lighting, and 
framing of Scene S03.” 

7.2 Continuity rules: lighting, lens language, framing, and repeated motifs 
Continuity is the difference between “a video” and “a sequence of clips.” Generative video will 
happily change everything from one shot to the next unless you pin it down. Continuity rules 
should be treated like a style bible that every prompt references. 

Lighting continuity. Decide a lighting scheme and keep it. For a studio-host format: soft key light, 
gentle fill, consistent background luminance, no dramatic shifts. For abstract explainer visuals: 
consistent contrast and background tone. Lighting drift is one of the fastest ways to break 
editability. 

Lens language. Even if the tool does not expose explicit lenses, you can describe a consistent 
“lens feel”: neutral perspective, slight depth-of-field, or flat graphic look. Mixing “wide-angle 
documentary” with “telephoto cinematic” across adjacent shots makes the piece feel 
discontinuous and can subtly change emotional tone. 

Framing and composition. Specify recurring framing rules: host centered in medium shot; 
diagrams always left-to-right; text overlays always in the same location; picture-in-picture 
always anchored consistently. This allows the viewer’s eye to learn where information lives. 

Motion discipline. Pick a motion policy and stick to it. For example: only slow push-ins for 
emphasis, otherwise static; diagram reveals happen via fades and highlights, not by camera 
whip. Excess motion reads as persuasion; restrained motion reads as instruction. 

Repeated motifs as cognitive anchors. Motifs reduce cognitive load and increase honest 
comprehension. Examples: 

• A “scope badge” that appears whenever results are shown (dataset/population label, 
non-causal note) 

• A pipeline icon that reappears whenever methods are referenced 

• A consistent color/shape mapping for entities (baseline vs method, control vs treatment) 

• A recurring “uncertainty cue” (shaded band, dotted outline) when the claim is tentative 
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Motifs are not just branding. They are epistemic scaffolding. They remind the viewer of 
boundaries that might otherwise be forgotten once the visuals become engaging. 

A useful production habit is to write a one-paragraph continuity spec at the top of your shot list 
and paste a shortened version into every Sora prompt. That spec might define: background 
style, lighting mood, camera movement policy, text placement, and the set of motifs. The point 
is repetition. Continuity is enforced by redundancy. 

7.3 B-roll patterns: labs, abstract data spaces, conceptual animations 
B-roll is where paper-to-video often becomes misleading. Generic lab footage implies 
experimental realism even when the paper is computational. Generic “AI brain” imagery implies 
agency and mechanistic understanding even when the paper reports benchmark improvements. 
The solution is not to avoid b-roll, but to standardize b-roll patterns that are safe, relevant, and 
non-specific. 

Lab b-roll, used cautiously. Lab imagery should only appear when the paper actually involves lab 
work or physical instrumentation, and even then it should be generic enough not to imply 
specific procedures that the paper did not perform. Safer lab b-roll emphasizes universals: 
gloved hands arranging unlabeled samples, a microscope silhouette without specific readouts, a 
neutral workbench with no branded devices. Avoid clinical scenes unless the paper is clinical. 
Avoid patient depictions unless the study is human-subject and your use is appropriate. 

Abstract data spaces. For computational papers, abstract data environments are often the safest 
and most coherent b-roll: floating points, simple grids, moving distributions, schematic 
networks. The goal is to depict “data and evaluation” without claiming a specific dataset identity 
beyond what you explicitly label. Abstract spaces also edit well because they can be made 
visually consistent across shots. 

Conceptual animations. These are the workhorses of honest scientific video. Examples: 

• Progressive pipeline highlights for methods 

• Split-screen comparisons for baseline vs method 

• Distribution shifts for results 

• Error modes illustrated as categories rather than as real-world events 

• “Sensitivity” illustrated as perturbations applied to an input block 

These animations should be restrained. They exist to externalize the logic the audio describes, 
not to create spectacle. 



37 
 

A good rule for b-roll selection is: b-roll may communicate mood and topic, but it must not 
communicate new factual content. If a viewer could infer a specific experimental procedure, 
deployment environment, or causal mechanism from your b-roll alone, that b-roll is too specific 
for a paper translation unless the paper actually supports it. 

7.4 Figure-safe visuals: illustrating without fabricating unreported specifics 
Figures are the highest-risk zone for generative visuals because they invite specificity: axes, 
numbers, and “scientific-looking” charts. If you generate a chart that looks like it came from the 
paper but does not match the paper, you have created visual misinformation even if the 
narration is cautious. Figure-safe prompting is the discipline of illustrating what the figure 
supports without reproducing unverified details. 

Prefer structure over replication. Instead of asking Sora to “show the paper’s ROC curve” or 
“show the confusion matrix,” ask for a simplified schematic that communicates the relationship: 
“a curve trending higher than baseline,” “a matrix with fewer off-diagonal errors,” “two 
distributions with slight separation.” Then, if you need exact values, put them in on-screen text 
taken from the vetted script, not in the generated chart geometry. 

Avoid numeric axes unless numbers are explicitly provided. Numeric axes imply numeric truth. If 
you do not include the paper’s exact values and scales, do not show numbered axes. Use 
unlabeled axes with qualitative descriptors, or use categorical comparisons. This alone 
eliminates a large class of accidental invention. 

Use “no invented data” language explicitly. Put it in the prompt. Say: “Do not generate specific 
numeric values. Do not generate legible tick marks. Use abstract shapes only.” Generative 
models are eager to produce plausible details. You must tell them not to. 

Encode uncertainty visually when uncertainty exists. If the paper reports wide uncertainty, your 
figure-safe visual should show overlap, wide bands, or dotted boundaries. If the paper’s 
conclusion is conditional, show conditionality cues: a bracket labeled “under assumption X,” or 
an overlay that says “conditional result.” These are not embellishments; they are part of fidelity. 

Separate illustrative graphics from evidential graphics. An illustrative graphic is a teaching aid. 
An evidential graphic claims to represent actual measured values. Your workflow should treat 
almost all generated visuals as illustrative unless you have inserted actual values yourself. One 
practical policy is: any time a chart looks like a “real result,” you must be able to trace it to 
extracted values. If you cannot, redesign it into an illustrative schematic. 

A figure-safe prompt skeleton (for a results comparison) might read: 

“Setting: same minimalist explainer style as prior scenes. Camera: static. Subject: a simplified 
side-by-side comparison chart with two bars labeled Baseline and Method; no numbers, no tick 
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marks, no dataset names. Action: the Method bar rises slightly above Baseline, then both bars 
hold. Style: clean vector-like motion graphics. Constraints: do not invent specific values, do not 
add axes labels beyond the two category names, do not imply causality, do not imply real-world 
deployment.” 

This approach makes the visual truthful at the level you can justify: relative comparison, not 
fabricated precision. 

In summary, prompt design is not a cosmetic step. It is where you operationalize continuity and 
epistemic restraint. Templates prevent vague prompts from turning into invented specifics. 
Continuity rules make shots edit together and keep emotional tone stable. Safe b-roll patterns 
communicate context without smuggling claims. Figure-safe visuals preserve the shape of 
results without fabricating data. If these rules are enforced, Sora becomes a reliable renderer of 
your storyboard contract rather than an improviser that quietly rewrites the paper in cinematic 
form. 

 

8. Host and Character Consistency Across Clips 
Once you decide to use “hosts” in video, you are no longer producing only an explainer—you 
are producing a social object. Viewers form expectations about who is speaking, what kind of 
authority they represent, and whether they are the “same people” from scene to scene. If the 
hosts drift visually or behaviorally, viewers become distracted, and the piece starts to feel 
synthetic in the worst way: not “made with AI,” but “made without care.” Consistency is 
therefore both an aesthetic requirement and an epistemic one. A stable host presentation 
reduces the urge to compensate with dramatic visuals, and it reduces the risk that the video’s 
perceived authority comes from cinematic polish rather than from faithful translation. The goal 
is not to trick viewers into thinking the hosts are real. The goal is to make the delivery stable 
enough that attention stays on the paper’s structure. 

8.1 Synthetic hosts: avatar style vs abstract hosts vs off-screen narration 
There are three broad host strategies, each with different tradeoffs in fidelity, editability, and 
audience trust. 

Avatar hosts (on-screen presenters). 
This is the classic “two people talking” format: two synthetic presenters in a studio or on a set. 
The advantage is engagement and conversational clarity. The disadvantage is high continuity 
burden: faces, voices, expressions, and camera angles must match across clips, or viewers will 
notice drift immediately. Avatar hosts also increase the risk of implied authority. A confident, 
human-like presenter can make speculative statements sound like settled fact, even if the script 
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is cautious. If you choose avatar hosts, you must pair them with strong calibration habits: 
explicit uncertainty language and on-screen scope/limitations cues. 

Abstract hosts (stylized or non-human presenters). 
An alternative is to represent hosts as stylized figures: simple silhouettes, illustrated characters, 
or minimal “talking heads” without realistic facial detail. The advantage is robustness: small 
variations are less noticeable, and the format signals “this is an explainer,” not “this is a human 
expert.” Abstract hosts reduce identity drift and reduce the authority theater that realism can 
create. The disadvantage is that some audiences find stylized hosts less emotionally engaging, 
and you must work harder with pacing and visuals to maintain attention. 

Off-screen narration (voice-only hosts). 
Here the “two-host conversation” can exist as audio, while the video is entirely diagrams, 
animations, and b-roll. This is often the safest choice for scientific fidelity. It avoids the uncanny 
continuity problem entirely and shifts attention to visuals that can be more directly constrained 
by the paper. It also makes editing easier: you can change visuals without re-generating faces. 
The disadvantage is that some viewers like seeing speakers, and pure voice can feel less 
“podcast-like” if the visuals do not carry rhythm. 

A practical decision rule is: if your primary goal is faithful translation and easy iteration, choose 
off-screen narration or abstract hosts. If your primary goal is audience retention in a social-feed 
environment, avatar hosts can work, but they require stricter continuity engineering and 
stronger guardrails against implied certainty. 

8.2 Consistency strategies: reusable character definitions and scene anchors 
Consistency is easiest when you treat hosts and sets as reusable assets rather than as 
something you regenerate from scratch each time. The core strategy is to define characters and 
environments once, and then refer back to those definitions for every scene. 

Reusable character definitions. 
A character definition is a compact description of each host that includes: 

• Appearance: approximate age range, hairstyle, facial features (if realistic), attire style 

• Persona: calm, curious, precise; not comedic; not sensational 

• Role behavior: Host A explains; Host B audits; both defer to uncertainty 

• Speaking rhythm: moderate pace, short sentences when defining, slower for limitations 

• Non-verbal style: minimal gesturing, attentive listening, subtle nods (to reduce drift) 

Even if you never show these details to the viewer, having them fixed prevents the model from 
improvising. 
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Scene anchors. 
Anchors are recurring elements that appear in many scenes and give the viewer stable 
reference points. Examples: 

• A consistent studio set: same background, same desk or standing position, same lighting 

• A consistent “diagram wall” behind the hosts that updates content but stays in the same 
location 

• A consistent lower-third style and name labels (Host A, Host B) 

• A consistent “scope badge” corner overlay that stays in the same place 

• A consistent color mapping for baseline vs method, control vs treatment 

Anchors do double duty: they improve edit coherence and they create a visual language where 
the viewer knows where to look for key epistemic information (scope, uncertainty, limitation 
cues). 

A production habit that helps is to declare “global style and anchors” in a header block that 
every Sora prompt inherits. You can then add scene-specific content below it. This reduces the 
degrees of freedom the generator can vary. 

8.3 Preventing “identity drift”: visual anchors, wardrobe constraints, setting reuse 
Identity drift is the phenomenon where the “same host” subtly changes across scenes: different 
face shape, different clothing, different height, different camera proximity, different lighting that 
makes them look like a different person. It is one of the biggest practical obstacles to multi-clip 
generative video, and it is solved less by clever prompting than by reducing variation. 

Visual anchors. 
Pick a few distinctive but non-distracting anchors and keep them invariant: 

• Host A always wears a specific color palette and a consistent jacket/shirt style 

• Host B always wears a complementary but distinct palette and a different silhouette 

• Hair style fixed: length, part, and general shape 

• Minimal accessories to avoid drift (or one consistent accessory that acts as anchor) 

Wardrobe constraints. 
Wardrobe is a continuity tool. The goal is not fashion; it is recognizability. Avoid complex 
patterns and intricate textures that models may vary. Prefer simple, solid-color clothing with 
consistent fit. If you want “professional but warm,” pick two stable outfits and never deviate. 
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Setting reuse. 
Use the same set whenever possible. Changing sets across segments creates a legitimate reason 
for variation, which then becomes a permission structure for drift. If you must change sets, do it 
in a limited and intentional way: one alternate set for “methods” segments and one for 
“results” segments, for example, and reuse them consistently. 

Camera policy. 
Limit camera angles. The more angles you generate, the more chances for drift. A conservative 
policy might be: 

• Primary: medium two-shot of both hosts 

• Secondary: medium single of Host A 

• Secondary: medium single of Host B 

• No extreme close-ups, no dramatic low/high angles 

If you keep the lens language and framing consistent, identity drift becomes less noticeable. 

Minimize facial performance demands. 
Complex expressions and lip-sync realism increase drift risk. If the hosts are on-screen, it can be 
safer to keep them in a “listening and speaking” rhythm with minimal exaggerated expressions. 
Alternatively, keep hosts on screen as “presenters” while most content is conveyed through 
overlays and diagrams, so the host faces do not carry the full burden of communication. 

Use deliberate transitions. 
Identity drift is most noticeable on hard cuts. If you use short transitional shots—diagram 
overlays, title cards, or b-roll—between host shots, the viewer’s perceptual continuity burden is 
reduced. This is not deception; it is editing craft. 

Finally, the safest way to avoid drift is to minimize how much you ask the model to “be a 
person.” In scientific communication, the host’s job is delivery. The content’s job is structure. Let 
the visuals carry structure, and keep hosts stable and restrained. 

8.4 Accessibility choices: captions, pacing, and cognitive load management 
Accessibility is not an optional layer; it is part of fidelity. If viewers cannot follow the reasoning, 
they will fill gaps with story. Good accessibility design reduces misunderstanding and makes the 
constraints easier to absorb. 

Captions and on-screen text. 
Captions are essential. They support viewers who are deaf or hard of hearing, viewers watching 
without sound, and viewers processing technical language. For scientific content, captions 
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should be accurate and punctuated, with key terms spelled consistently. On-screen text overlays 
should be used for: 

• Definitions of key terms the first time they appear 

• Scope boundaries (“N=…,” “in vitro,” “observational”) 

• Uncertainty cues (“wide CI,” “exploratory analysis”) 

• Segment titles that orient the viewer 

Do not overload overlays. Too much text increases cognitive load and makes the video feel like a 
slideshow. The right approach is “small, repeated, and stable”: the same kind of boundary cue 
in the same location every time. 

Pacing and speech rate. 
Two-host conversation can become fast and witty, which is exactly wrong for technical 
comprehension. Pacing should be deliberately slower than casual conversation at the moments 
where constraints matter: methods, uncertainty, limitations, and alternative explanations. A 
useful pacing rule is: when the script introduces a term that would require a definition in a 
paper, slow down and define it. When the script states a result, pause and show the baseline. 
When the script states a limitation, pause and show the boundary badge. 

Chunking and working memory. 
Viewers can hold only a few new items in mind at once. The storyboard and the host dialogue 
should therefore chunk information into small units: 

• One claim per segment beat 

• One diagram update per beat 

• One uncertainty cue per beat 

• Recap after every major result: “What we know / what we don’t” 

This “beat structure” is the video equivalent of section headings in a paper. 

Avoiding cognitive overload with visual restraint. 
Busy b-roll, fast cuts, and complex animations increase cognitive load and reduce 
comprehension. Scientific video should prefer: 

• Static shots with progressive reveal 

• Simple diagrams with one highlighted element at a time 

• Reuse of visual motifs so viewers don’t have to relearn the visual language 
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• Short pauses after key statements 

Accommodating different audiences. 
If you want broader reach, consider producing two cuts from the same NotebookLM assets: 

• A general-audience cut: fewer prerequisites, more metaphors, stronger boundary 
badges 

• A domain-audience cut: more detail, more explicit method steps, more precise 
magnitude language 

Both cuts can remain faithful if they share the same claim inventory and limitations register. The 
difference is how much scaffolding you add. 

In summary, host consistency is not merely cosmetic. It is a stability mechanism that protects 
viewer attention and helps preserve epistemic calibration. Choose a host strategy that matches 
your fidelity goals. Define reusable characters and anchors so each scene inherits stability. 
Prevent identity drift by reducing variation—wardrobe, setting, camera language, and 
performance demands. And treat accessibility as part of truthfulness: captions, pacing, and 
cognitive load management keep the constraints audible and visible, which is exactly what a 
faithful paper-to-video translation must accomplish. 

 

9. Epistemic Guardrails: A Discipline Against Visual Hallucination 
“Visual hallucination” is not only a generative-model problem. It is a pipeline problem. Video 
has a built-in tendency to imply concreteness, causality, and real-world relevance—even when 
the underlying paper is tentative, correlational, or narrowly scoped. A single montage can 
smuggle in a stronger claim than the script ever stated. Guardrails are therefore not optional 
ethics add-ons; they are the core engineering discipline that makes paper-to-video translation 
possible at all. The goal is to ensure that every part of the produced media—spoken lines, on-
screen text, and imagery—stays inside the paper’s evidential envelope. That envelope can be 
conservative without becoming timid: the point is not to reduce everything to “we don’t know,” 
but to avoid implying we know more than the source supports. 

A useful way to think about guardrails is that they do for media what methods sections do for 
papers: they constrain interpretation so results remain meaningful. In this section, we specify 
four practical guardrails that can be implemented as habits, checklists, and formatting 
conventions. 
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9.1 Claim typing: observation, inference, interpretation, speculation 
The first guardrail is taxonomy. If you cannot name what kind of claim you are making, you 
cannot calibrate confidence or choose an honest visual representation. Claim typing forces the 
workflow to keep four layers separate: 

Observation. 
Direct measurements, recorded events, or computed metrics that are reported in the paper. 
Observations include “we measured X,” “performance on benchmark Y was Z,” “group A differed 
from group B,” “the error rate decreased,” “the assay produced this signal.” Observation claims 
are the closest to “what happened,” but they are still conditional on measurement validity and 
procedure. 

Inference. 
Claims derived from observations through an analytic method: statistical tests, model fits, 
transformations, or aggregation. “Significant difference,” “model generalizes to held-out data,” 
“parameter estimate suggests,” “correlation coefficient indicates” are inferences. They require 
attention to assumptions (e.g., independence, distributional form, selection process). 

Interpretation. 
A story about what the inferred result means: mechanism, explanation, or conceptual framing. 
“This supports theory T,” “this suggests mechanism M,” “this indicates the system is robust,” 
“this implies behavioral change.” Interpretations are often plausible and valuable, but they 
should not be presented as measured facts. 

Speculation. 
Hypotheses, extrapolations, and future-oriented claims not tested in the paper: “this could lead 
to clinical improvements,” “this might scale to real-world deployment,” “this may explain 
phenomenon P,” “future work could…” Speculation is legitimate but must be labeled and 
visually handled with care. 

Claim typing should be explicit in the production assets, not just implicit in the writer’s mind. A 
simple practice is to mark every major line in the transcript with a tag in your working draft (not 
in the final output): [OBS], [INF], [INT], [SPEC]. You don’t show these tags to viewers, but the 
tags guide: 

• Language choice: “shows” vs “suggests” vs “hypothesizes” 

• Visual choice: concrete chart vs schematic vs metaphor 

• Boundary overlays: scope badges and uncertainty cues appear more often for [INT] and 
[SPEC] 
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A key benefit is that claim typing prevents the single most common media failure: interpretation 
drift. Without typing, an interpretation can be restated later as a result, and the listener will not 
notice. With typing, the workflow catches this as an internal inconsistency. 

9.2 Evidence binding: every claim points back to where it lives in the paper 
The second guardrail is traceability. “Evidence binding” means that every claim in the script and 
every meaning-bearing visual element has a provenance: a place in the paper where the 
supporting content lives. This is not about adding hyperlinks on screen. It is about maintaining 
an internal map so the production team (even if the “team” is one person) can audit each 
segment. 

A practical evidence-binding scheme is simple: 

Claim ID. 
Each major claim in the claim inventory gets an identifier (C1, C2, …). This becomes the spine. 

Support location. 
For each claim, record the supporting location: section name, figure/table number, or paragraph 
description. Example: “Results, Fig. 2B,” “Methods, ‘Participants’ subsection,” “Limitations 
paragraph 3.” 

Support type. 
Is the support a quantitative result (figure/table), a definitional statement (methods), a caveat 
(limitations), or an interpretive statement (discussion)? This matters for claim typing. If the only 
support is in the Discussion, then you are not dealing with [OBS]; you are dealing with [INT] or 
[SPEC]. 

Constraint coupling. 
Bind not just the claim, but the constraints attached to it: “only on dataset X,” “no causal 
inference,” “exploratory subgroup,” “wide uncertainty.” These constraints should follow the 
claim into the script and, ideally, into on-screen badges. 

Evidence binding changes how you write. Instead of producing a smooth narrative and hoping it 
is faithful, you produce a narrative by walking through bound claims. It also changes how you 
review. You can check a segment by asking: “Which claim IDs does this segment cover?” and 
“Are the constraints present?” 

For visuals, evidence binding is even more important. If a scene shows a chart-like object, you 
should be able to say whether it is: 

• A direct representation of paper values (rare in generative video unless you insert 
numbers yourself) 
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• A schematic depiction of a relationship shown in the paper 

• A conceptual illustration of an interpretation 

• A metaphor (explicitly labeled as such) 

If the answer is “it looks scientific,” that is not evidence binding; that is authority theater. 

9.3 Red-flag checks: numbers, causality, generalization, and scope creep 
The third guardrail is a set of red-flag checks—common upgrade errors that occur in every 
medium shift, especially when visuals are involved. These checks can be implemented as a short 
checklist applied to each scene and each segment of the script. 

Numbers check. 
Red flag: any number appears in audio or on screen without being extracted from the paper’s 
reported values. 
Common failure: a generated chart “decides” on plausible values; a narrator paraphrases a 
percent improvement incorrectly; axes imply scales that were never reported. 
Guardrail: numbers appear only if they are explicitly lifted from the source bundle and verified. 
If not verified, use qualitative descriptors (“modest,” “large,” “wide uncertainty”) and schematic 
visuals without numeric axes. 

Causality check. 
Red flag: arrows, mechanisms, or “X causes Y” language appears when the design is 
observational or correlational. 
Common failure: visuals show a causal pipeline because pipelines look explanatory; narration 
upgrades “associated with” to “leads to.” 
Guardrail: causal language and causal arrows are allowed only when the paper’s design 
supports them (randomized intervention, strong causal identification strategy, or explicit causal 
model justified and tested). Otherwise, use association language and visuals: “linked,” 
“correlated,” “predicts,” “co-varies,” and diagrams without directional causal implication (or 
with explicit “association” labeling). 

Generalization check. 
Red flag: the output implies the result holds for broader populations, settings, or time horizons 
than tested. 
Common failure: showing real-world scenes (hospitals, cities, classrooms) when the paper used 
a benchmark dataset or lab setup; saying “humans” when the sample is narrow; saying “real-
world deployment” when evaluation is offline. 
Guardrail: every results segment must carry a scope marker. A simple habit is “scope in every 
result sentence”: “In this dataset…,” “In this sample…,” “In this lab condition…,” “On this 
benchmark….” Visually, use a stable scope badge. 
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Scope creep check. 
Red flag: conclusions expand over the course of the video. 
Common failure: early cautious statements become later decisive summaries; implications 
become prescriptions; speculative future work becomes present-tense reality. 
Guardrail: end-of-segment recaps must restate only what was supported, and must repeat 
constraint language. A “recap template” helps: “What they measured,” “What changed vs 
baseline,” “What remains uncertain,” “Where it stops.” 

These checks should be procedural. You apply them scene by scene. If a scene fails, you revise 
or discard it, even if it looks good. This is where discipline matters: the most dangerous shots 
are the most beautiful ones. 

9.4 The “don’t show what you can’t justify” rule for visuals 
This rule is the keystone because it translates epistemology into production choices. Video 
communicates through implication. If you show it, many viewers will assume it is part of the 
evidence. Therefore: do not show anything that would require additional unreported facts to be 
true. 

What “justify” means. 
Justification does not mean “it seems plausible.” It means one of: 

• The paper explicitly reports it (direct support) 

• The paper’s method logically entails it (conditional support, clearly labeled) 

• It is a schematic representation of structure described in the methods (non-evidential 
but faithful) 

• It is an explicitly labeled metaphor used only for intuition (not for proof) 

If it is not one of these, you should not show it. 

Common violations. 
Real-world context injection: showing hospitals, drones, classrooms, wars, or social scenes to 
make the work feel relevant when the paper did not test those contexts. 

Mechanism theater: showing molecules binding, neurons firing, or “AI minds” reasoning when 
the paper is only predictive or correlational. 

Precision theater: showing clean charts with exact axes, numbers, and trajectories that were 
never extracted from the paper. 

Causal arrows: showing A → B because it feels explanatory. 
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Identity theater: showing identifiable people, demographics, or sensitive contexts not present in 
the paper. 

Safer substitutes. 
When you cannot justify a concrete depiction, you can still communicate the idea using safer 
visual forms: 

• Abstract diagrams: pipeline blocks, labeled stages 

• Generic b-roll: non-specific lab benches or data visuals (only if appropriate) 

• Schematic charts without numbers: relative comparisons, directionality without 
precision 

• Boundary overlays: scope and uncertainty badges 

• “Question visuals”: show the question being asked rather than the answer being 
“proved” 

The rule also implies a positive practice: show constraints, not just results. If the paper is 
narrow, show the narrowness. If uncertainty is high, show uncertainty cues. If the paper 
explicitly warns against a misread, consider showing that warning as a brief on-screen text line. 
Viewers accept limits more readily when the limits are visible, not merely spoken once. 

An operational version of the rule. 
Before accepting a shot, ask: 

1. What claim does this shot support or illustrate? 

2. What would a viewer infer from it? 

3. Is that inference licensed by the paper? 

4. If not, can I redesign the shot to remove the inference while preserving comprehension? 

If you cannot redesign, you cut the shot. This is the media equivalent of removing an 
unsupported assertion from a paper. 

In summary, guardrails are what prevent the pipeline from turning “paper to video” into “paper-
inspired fiction.” Claim typing maintains calibration. Evidence binding maintains traceability. 
Red-flag checks catch the most common upgrade errors. And the “don’t show what you can’t 
justify” rule converts epistemic humility into concrete visual discipline. These practices do not 
make the output timid; they make it reliable. And reliability is the only kind of authority 
scientific media should ever aim to earn. 
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10. Assembly and Post-Production: Turning Clips Into a Coherent Piece 
Once you have a transcript, a shot list, and a library of generated clips, the project becomes less 
like “AI generation” and more like traditional editorial work: sequencing, pacing, and quality 
control. This phase is where the piece becomes watchable, but it is also where fidelity can 
quietly decay. Editing is an optimization process; if the optimizer’s objective is “flow” or 
“retention” alone, you will tend to cut the very constraints that make the paper trustworthy. 
Post-production must therefore carry the same epistemic discipline as the upstream stages. The 
basic principle is simple: assemble for clarity without compressing away the inference chain. A 
coherent piece is not just smooth; it is structured, with repeated boundaries, explicit 
uncertainty, and recaps that restate only what the paper supports. 

10.1 Edit structure: cold open, thesis, segment rhythm, recap, limitations 
A reliable edit structure does two jobs: it earns attention early, and it prevents attention from 
becoming a demand for overclaim. The structure should resemble a well-written paper in 
miniature: a motivating question, an explicit method overview, results with comparisons, and a 
limitations-aware conclusion. 

Cold open (10–25 seconds). 
The cold open is not the place for the strongest claim. It is the place for the question and the 
stakes, framed honestly. A good cold open: 

• Names the question the paper answers (“Can X predict Y under condition Z?”) 

• Signals the domain and why the question matters 

• Avoids definitive language (“proves,” “solves,” “breakthrough”) unless the paper truly 
warrants it 

• Uses a quick visual anchor (a single diagram motif or the paper title card) rather than a 
cinematic montage 

The cold open should also seed calibration: a short phrase like “in this dataset,” “in this lab 
setting,” or “in a controlled benchmark” can prevent later scope creep. 

Thesis and roadmap (20–40 seconds). 
Immediately after the cold open, state what the viewer will get and how the piece is structured. 
This is a gift to attention. Example: “We’ll cover what they measured, what they found, where 
the result is strong, and where it stops.” This roadmap increases comprehension and reduces 
the temptation to treat the video as a single takeaway. 
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Segment rhythm (the “beat” design). 
A coherent science video usually benefits from a repeating beat pattern across segments: 

1. Claim or question (one sentence) 

2. Evidence or method link (one sentence) 

3. Visual structure (diagram or comparison) 

4. Constraint cue (scope/uncertainty/limitation) 

5. Micro-recap (“So what do we know now?”) 

This rhythm makes the viewer feel progress and keeps constraint language from being a one-
time disclaimer. 

Recaps as truth-preserving compression. 
Recaps are where summaries are either honest or misleading. A truth-preserving recap restates: 

• What was measured 

• What changed relative to baseline 

• What did not change or remains uncertain 

• The scope boundary 

A dangerous recap drops the method and scope and turns the segment into a slogan. For 
example, “This shows X works” is almost always too strong; “On this benchmark, this approach 
outperformed the baseline by a modest margin, and the uncertainty is still meaningful” is less 
catchy but far more faithful. 

Limitations as a structural segment, not a disclaimer. 
The limitations section should not be an apologetic tail. It should be a full segment with its own 
visuals and its own rhetorical weight. Viewers accept limits when they are treated as part of the 
story rather than as “fine print.” A strong limitations segment: 

• Names the top 2–4 limitations (not a laundry list) 

• Links each to what would be needed to resolve it (next tests) 

• Uses on-screen boundary badges 

• Avoids cynical tone; limitations are framed as “where the paper stops” 

If runtime is short, cut something else before you cut limitations. In a paper translation, 
limitations are part of the claim. 
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Closing structure (implications + “what would change our mind”). 
End with two outputs: (1) what the paper supports as implications (carefully scoped), and (2) 
what new data would discriminate between interpretations. This keeps the piece constructive 
and teaches scientific thinking. 

10.2 Visual pacing: when to simplify vs when to slow down 
Visual pacing is the art of matching the viewer’s cognitive bandwidth. Most generative-video 
failures come from treating visuals as decoration rather than as information. If visuals carry 
information, they need time to be read. If visuals are decorative, they should be minimized 
because they compete with comprehension. 

When to simplify. 
Simplify when the concept is already hard. If the audio is introducing new terms, the visuals 
should be stable and minimal. Use: 

• One diagram with progressive highlight 

• A single comparison frame (baseline vs method) 

• A simple definition overlay 

Avoid rapid cuts, busy motion, and multi-layered graphics. The viewer cannot parse three new 
concepts plus a moving background. 

When to slow down. 
Slow down when the video makes an inferential leap. These are the moments where 
misunderstanding is most costly: 

• Transition from method to results 

• Transition from results to interpretation 

• Any mention of uncertainty or limitations 

• Any mention of generalization beyond the test setting 

At these points, hold the shot longer, reduce motion, and let the viewer’s eye settle. If you add 
an on-screen boundary badge, keep it visible long enough to be read. 

Use progressive reveal instead of rapid montage. 
For science video, progressive reveal is almost always superior to montage. It trains the viewer 
to follow structure. Montage trains the viewer to feel convinced. 

Repeat motifs to reduce cognitive load. 
If the viewer must learn a new visual language in every segment, they will give up and just listen 
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for vibes. Reuse the same pipeline diagram, the same comparison frame, the same uncertainty 
cue. Consistency is a pacing tool: the brain spends less energy decoding form and more energy 
decoding meaning. 

Reserve “high motion” for transitions only. 
If you want energy, put it in the transitions between segments, not inside the segments where 
meaning is carried. A 1–2 second transition card can provide rhythm without sacrificing 
comprehension. 

10.3 Audio workflow options: host dialogue, narration, or hybrid 
Audio is where the paper’s reasoning actually lives. The video can help, but the spoken track 
carries the inference chain. Choosing the audio approach is therefore a major design decision. 

Host dialogue (two-voice conversation). 
Best when you want the paper to feel like a journal club. Dialogue can naturally surface 
questions, counterpoints, and uncertainty. It can also keep attention without needing heavy 
visuals. 

Risks: dialogue can become too fast, too casual, or too “opinion flavored.” You must enforce 
calibration and role discipline. 

Off-screen narration (single voice). 
Best when you want maximum control and minimal continuity burden. Narration pairs well with 
diagrams and avoids the identity drift problem. 

Risks: narration can sound authoritative even when content is uncertain. You must explicitly 
carry uncertainty language and avoid “documentary voice” overconfidence. 

Hybrid (dialogue + narrator or dialogue + “aside” voice). 
A powerful compromise is to keep two-host dialogue for core segments and use a narrator voice 
for: 

• Segment intros (“Now we’ll look at methods”) 

• Summaries (“Here’s what the results show”) 

• Boundary callouts (“Remember: observational study”) 

• Transitions and chapter markers 

Hybrid audio can also include short “auditor inserts” that read limitations verbatim from the 
quote bank. These inserts function as calibration anchors. 

Audio quality and intelligibility. 
Regardless of format, science audio needs: 
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• Clear diction (technical terms pronounced consistently) 

• Slightly slower pace during dense segments 

• Audible pauses after key claims 

• No background music that competes with speech 

• Consistent loudness and minimal dynamic range swings 

Even if your production is minimal, consistent audio intelligibility is non-negotiable. Poor audio 
turns viewers into skimmers, and skimmers are the audience most likely to overgeneralize. 

10.4 Versioning: draft cuts, reviewer notes, and traceable revisions 
Versioning is where this workflow becomes defensible. Without versioning, you cannot answer 
the question, “Did we accidentally change the claim during editing?” And that question will 
always arise because editing is inherently compressive. 

Draft cuts as checkpoints. 
A disciplined pipeline produces multiple cuts: 

• Cut 0: transcript-only with chapter plan (no visuals) 

• Cut 1: rough assembly with placeholder visuals and time budgets 

• Cut 2: visuals inserted, continuity enforced, basic pacing 

• Cut 3: “fidelity pass” where you check every claim and every scene against the claim 
inventory 

• Cut 4: final polish (minor pacing, captions, audio leveling) 

Each cut has a purpose. You do not try to perfect everything at once. 

Reviewer notes tied to claim IDs. 
When someone flags a problem (“this overclaims,” “this implies causality,” “this scene feels like 
real-world deployment”), you should be able to attach the note to: 

• A timestamp 

• A segment title 

• A claim ID from the inventory 

• A scene ID from the shot list 

This creates traceability. You can then fix the specific asset and propagate the fix forward. 
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Traceable revisions: what changed and why. 
When a segment is revised, record: 

• What line changed 

• Which claim it corresponds to 

• Why it changed (scope correction, uncertainty correction, numeric correction) 

• Whether any visuals must be regenerated due to the change 

This can be lightweight—a simple change log—but it prevents silent drift. 

Fidelity passes before final export. 
Do not rely on “it sounds right.” Run a final red-flag checklist: 

• Numbers: any numeric values verified? 

• Causality: any causal language or arrows allowed by design? 

• Scope: does every result segment carry a scope marker? 

• Speculation: is it labeled and contained? 

• Visual inference: does any scene imply unreported specifics? 

If a scene fails, cut or redesign it. The sunk-cost pressure is real; guardrails must override it. 

Captions and accessibility verification. 
As part of versioning, treat captions as a first-class artifact that can introduce errors. Captions 
must match the final audio, preserve technical terms, and not silently “correct” spoken 
uncertainty into certainty. 

In summary, assembly and post-production are where a paper translation becomes a coherent, 
shareable object without losing its integrity. A strong edit structure earns attention while 
carrying the inference chain. Visual pacing respects cognitive load and uses repetition as 
comprehension scaffolding. Audio choices are made to preserve calibration and intelligibility. 
And versioning turns the whole process into something you can trust: corrections are localized, 
decisions are traceable, and fidelity can be defended—because the final piece is not just well-
edited, it is constraint-preserving by construction. 

 

11. Automation and Scaling: From One Paper to a Repeatable Pipeline 
A single paper-to-video experiment can be hand-crafted. Scaling to “many papers” requires a 
pipeline that behaves like a product: standardized inputs, predictable outputs, and repeatable 
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quality control. The challenge is not generating more content; it is preserving fidelity as volume 
increases. When output volume rises, the main failure mode is drift: small shortcuts compound 
until the pipeline becomes a factory for confident story. Scaling therefore requires automation 
that locks in constraints—schemas, templates, and checklists—so speed does not silently 
upgrade claims. The goal is a repeatable production line where every episode feels consistent, 
every claim remains evidence-bound, and every revision is traceable. 

11.1 Standard prompts and output schemas: transcript, shot list, metadata 
The first scaling lever is standardization. If every paper is handled with bespoke instructions, you 
will get inconsistent artifacts, inconsistent quality, and inconsistent guardrails. The solution is to 
define a small set of standard prompts and a small set of output schemas that every run 
produces. 

Standard prompts (NotebookLM side). 
You want prompts that consistently yield the same asset set: 

• Claim inventory prompt: produce typed claims with scope and uncertainty notes. 

• Limitations register prompt: extract and rewrite limitations as production constraints. 

• Transcript prompt: generate two-host dialogue that follows the claim inventory and 
marks speculation. 

• Chaptering prompt: propose segments with boundaries and time budgets. 

• Quote bank prompt: extract short anchoring excerpts for key claims and limitations. 

• Shot list skeleton prompt: convert chapters into scene specs with goals and constraints. 

Each prompt should be stable over time. You refine it rarely, not per paper, and you track 
prompt revisions the same way you track script revisions. This is how you avoid “prompt drift” 
producing untraceable changes in style and fidelity. 

Output schemas (the contracts). 
A schema is simply a consistent structure for the outputs. It can be plain text with headings, or 
it can be structured data, but it must be consistent enough that downstream steps can be 
automated or at least semi-automated. 

Minimum schemas worth standardizing: 

Transcript schema. 
Include: title card line, cold open lines, segment markers, speaker labels, and embedded 
scope/uncertainty reminders. The transcript should also mark “read-aloud quotes” from the 
quote bank. 
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Shot list schema. 
Include: scene_id, scene_title, scene_goal, duration_range, on-screen elements, audio cue, 
allowed content, forbidden inferences, and a prompt block for Sora. If you adopt this schema, 
you can generate, review, and regenerate at scene granularity. 

Metadata schema. 
Include: paper title, version/date, authors, domain tags, audience level, runtime target, “scope 
badge” text, and a list of the top 3 limitations. Metadata becomes your indexing layer when you 
produce many episodes. 

Why schemas matter. 
Schemas create interoperability. Once your outputs follow predictable structure, you can: 

• Auto-generate consistent title cards and chapter cards 

• Auto-check for missing scope markers 

• Auto-build episode descriptions and captions 

• Maintain a library of reusable visuals and audio stings 

• Compare versions and identify what changed 

Without schemas, every run is a bespoke craft project. With schemas, it becomes a repeatable 
system. 

11.2 Batch processing patterns: consistent intros/outros and reusable assets 
Batch production succeeds when you standardize the “frame” and vary only the “content.” This 
is how professional media scales: they build a format. In paper translation, a stable format also 
improves epistemic hygiene, because constraints and limitations can become part of the show’s 
ritual. 

Consistent intros/outros as calibration rituals. 
A scalable format often uses a repeated structure: 

Intro card (5 seconds). 
Paper title, authors, version/date, and a one-line scope badge (e.g., “Benchmark study,” “In 
vitro,” “Observational cohort,” “Simulation”). 

Calibration line (spoken, 5–10 seconds). 
A fixed sentence like: “We’ll separate what was measured from what’s inferred, and we’ll be 
explicit about where the paper stops.” This line is not filler; it trains the audience to expect 
guardrails. 
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Outro structure (20–40 seconds). 
A fixed closing that includes: “What the paper supports,” “Top limitations,” “What would change 
our mind,” and “Next test.” Repetition makes this feel normal rather than defensive. 

Reusable visual assets. 
Batch scaling benefits from a small asset library: 

• Title card template 

• Chapter card template 

• Scope badge template (same location and style) 

• Pipeline diagram template (with replaceable labels) 

• Baseline vs method comparison template 

• Uncertainty cue template (shaded band, dotted outline) 

• “Speculation” label card 

• “Limitations” segment visual motif 

When you reuse these assets, you reduce generation load and reduce drift. You also improve 
viewer comprehension, because the viewer learns the visual language once. 

Reusable b-roll patterns. 
Instead of generating new b-roll for every episode, create a small set of “safe” b-roll patterns 
per domain: 

• Computational: abstract data space loops, minimal chart transitions 

• Biomedical lab: generic bench silhouettes, non-identifying equipment shots 

• Field studies: neutral environment footage without implying specific populations 

Batch processing then becomes: select from a library rather than generating from scratch. 

Segment modularity for multiple outputs. 
Once you have chapters and scenes standardized, you can generate: 

• Full-length episode (10–15 minutes) 

• Short clips per segment (30–90 seconds) 

• A “visual abstract” (60–120 seconds) 

• Audio-only version (podcast) 
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• A one-page written brief (from the claim inventory) 

This is scaling by reuse. One paper yields multiple artifacts, and the incremental cost is low 
because the structure is already modular. 

11.3 Organizational use: lab communication, journal clubs, internal reviews 
Scaling is not only about content volume; it is about institutional adoption. In a lab or 
organization, the pipeline becomes a communication instrument with specific use cases. 

Lab communication (internal alignment). 
Research groups often struggle to keep members aligned across subprojects. A repeatable 
paper-to-dialogue/video pipeline can serve as: 

• Weekly “paper translation” briefing for the whole lab 

• Onboarding assets for new members (“here’s the canonical paper in 8 minutes”) 

• Cross-team bridge artifacts (“what the other team’s method actually does”) 

The key is that the output is not a marketing summary; it is a constrained, evidence-bound 
translation. 

Journal clubs (structured discussion). 
For journal clubs, the two-host transcript can model the discussion style: explain → audit → 
limitations → next tests. The output can include: 

• Discussion questions tied to claim IDs 

• A segment specifically for “alternative explanations” 

• A “what would falsify this” slide 

The goal is to improve the quality of group discussion, not to replace it. 

Internal reviews (pre-submission and post-publication). 
Organizations often need internal review of papers, proposals, or reports. A pipeline that 
produces a claim inventory and limitations register can accelerate review: 

• Reviewers can check claims without rereading the entire paper 

• The team can quickly spot scope creep in executive summaries 

• Visual assets can be used for internal presentations 

This is especially valuable for interdisciplinary environments where domain gaps are common. 
The pipeline becomes a translation layer between experts. 
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Governance and safety contexts. 
In regulated or high-stakes settings (medical, finance, policy), the guardrails become a 
compliance benefit. Evidence binding and traceable revisions create an audit trail: who said 
what, based on what, and when it changed. 

The main organizational principle is: treat the pipeline as a communication protocol, not a 
content machine. Its value is shared understanding under constraints. 

11.4 Time-cost realism: where humans still matter most 
Automation can accelerate extraction, scripting, and clip generation, but there are bottlenecks 
that remain human-critical. Being honest about these bottlenecks is part of scaling responsibly. 

Humans matter most at the boundaries. 
The highest-risk points are where the pipeline could overclaim: 

Claim typing and scope. 
A tool can extract claims, but a human should sanity-check the top claims and the top 
limitations, especially for controversial or high-impact statements. 

Visual implication review. 
Humans are still best at noticing when a visual implies something untrue. A generated shot may 
be “technically generic” but still suggest a specific real-world context. This is where “don’t show 
what you can’t justify” must be enforced by a human reviewer, at least for key scenes. 

Numeric accuracy and phrasing calibration. 
If numbers appear, they must be verified. If claims are framed as causal or general, a human 
must correct them. This is not busywork; it is epistemic integrity. 

Final cut pacing and comprehension. 
Editors (human) can sense where a viewer will get lost. A machine can generate segments, but 
humans still excel at shaping the attention curve without cheating. 

Where automation can safely dominate. 
Automation is strong for: 

• Formatting and schema compliance 

• Generating first drafts of claim inventories and transcripts 

• Producing standardized templates (title cards, chapter cards) 

• Generating multiple visual variations within constraints 

• Creating multiple output formats from the same assets 
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The realistic scaling model: “human-in-the-loop at the top.” 
A robust scaling approach is to automate everything below a “review gate” and require human 
approval for: 

• The top 5–10 claims 

• All numeric values that will be spoken or shown 

• All visuals that depict real-world contexts 

• The limitations segment and any implication segment 

This keeps human labor concentrated where it matters most, instead of spending time on 
repetitive formatting. 

Cost discipline by runtime tiers. 
Scaling often benefits from runtime tiers: 

• Tier 1: 60–120 second visual abstract (high reuse, minimal visuals, strict scope badges) 

• Tier 2: 8–12 minute standard episode (full pipeline) 

• Tier 3: 20–30 minute deep-dive (for internal teams or domain audiences) 

You don’t produce Tier 3 for every paper. You reserve it for papers that matter most. 

In summary, scaling is not “make more videos.” It is “make a format that preserves constraints 
at volume.” Standard prompts and schemas turn each run into predictable production assets. 
Batch patterns—reusable intros, outros, motifs, and templates—make episodes edit together 
and reduce drift. Organizational adoption turns the pipeline into a communication protocol for 
labs, journal clubs, and reviews. And time-cost realism keeps the system honest: automation 
accelerates the middle, but humans remain essential where claims, visuals, and scope can 
quietly upgrade. 

 

12. Evaluation: What “Good” Looks Like 
If this workflow is to be more than a clever demonstration, it needs an evaluation discipline. 
Without evaluation, “good” becomes “smooth,” and smoothness is exactly what makes 
summary culture dangerous: it can be confidently wrong while feeling authoritative. A paper-to-
conversation/video pipeline should be judged like translation, not like entertainment. The 
central question is: does the output preserve the paper’s inferential shape while making it 
intelligible to the intended audience? Evaluation must therefore include fidelity, 
comprehension, and ethics—not as abstract ideals, but as operational checks that can be 
repeated episode after episode. 
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12.1 Fidelity metrics: claim accuracy, omission risk, and uncertainty retention 
Fidelity is not binary. It has dimensions, and each dimension can be measured with pragmatic 
proxies. 

Claim accuracy. 
The simplest fidelity metric is “claim correctness”: every substantive claim in the transcript (and 
every meaning-bearing on-screen text element) is supported by the source bundle and matches 
the paper’s phrasing in strength. A practical way to score this is to sample claims and grade 
them: 

• Correct and well-calibrated (matches paper’s claim type and strength) 

• Correct but overconfident (paper is cautious; output is decisive) 

• Correct but overscoped (paper narrow; output general) 

• Unsupported (not in paper, or only implied) 

• Wrong (contradicts paper) 

This can be done on a subset: the top 10 claims by centrality, plus any claim that contains 
numbers, causality language, or real-world implications. You do not need to score every 
sentence to get a meaningful fidelity signal. 

Omission risk. 
Many misleading summaries are not wrong; they are incomplete in a biased way. Omission risk 
measures whether the output dropped constraints that would materially change interpretation. 
The key omissions to detect are: 

• Missing baseline comparisons (viewers can’t judge magnitude) 

• Missing uncertainty (confidence intervals, variance, sensitivity) 

• Missing scope boundaries (population, setting, dataset) 

• Missing limitations that the authors highlight as central 

• Missing negative results or tradeoffs 

A practical metric is “constraint coverage”: for each core claim, check whether the associated 
constraints from the limitations register are present either in the audio or as stable on-screen 
badges. If constraints are missing, the claim is treated as higher risk even if it is technically 
accurate. 
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Uncertainty retention. 
This is the hardest and most important fidelity metric: does the output preserve the paper’s 
calibration? A paper often contains carefully hedged language, but media tends to compress 
hedges away. You can measure uncertainty retention by tracking: 

• Presence of explicit uncertainty phrases tied to reasons (“observational,” “wide CI,” “not 
tested”) 

• Preservation of claim typing (results vs interpretation vs speculation) 

• Consistent caution in the recap (recaps are where calibration often fails) 

A simple scorecard can be used: 

• Does every results segment include a scope marker? 

• Does every major claim include either a magnitude cue or an uncertainty cue? 

• Is speculation labeled at the moment it is introduced, not only later? 

• Does the ending recap restate only what is supported? 

If these checks pass consistently, uncertainty is being retained as part of the content rather than 
being treated as a disclaimer. 

12.2 Comprehension metrics: listener tests, question recall, misuse detection 
A faithful translation that nobody understands is not successful. But comprehension should be 
evaluated in a way that detects not only what the listener remembers, but what the listener 
thinks the paper proved. That is where misuse emerges. 

Listener tests (lightweight, repeatable). 
You do not need large studies to get valuable signals. A small panel of target viewers (even 5–10 
people) can reveal whether the video communicates what you think it does. Useful test 
prompts include: 

• “In one sentence, what did the paper measure?” 

• “In one sentence, what did it find?” 

• “How confident are you, and why?” 

• “Where does the result stop—what did they not test?” 

• “What would change your mind?” 

If listeners cannot answer “what was measured” and “where it stops,” the piece is likely to 
generate misuse even if it feels clear. 
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Question recall as a proxy for understanding. 
Comprehension is often better measured by what questions a viewer can ask than by what 
conclusions they repeat. A strong output helps viewers generate good questions: 

• “Was this observational or interventional?” 

• “What was the baseline?” 

• “Would it generalize to a different dataset/population?” 

• “How big was the effect, practically?” 

• “What confounders remain?” 

You can score comprehension by counting how many viewers spontaneously ask “boundary 
questions” after watching. A piece that triggers boundary questions is usually doing honest 
translation work. 

Misuse detection (the “wrong takeaway” test). 
A critical comprehension metric is whether the output accidentally trains a wrong takeaway. You 
can test this explicitly: 

• Give viewers a multiple-choice question where one option is the common overclaim. 

• Ask: “Does the paper prove causality?” 

• Ask: “Would you apply this in the real world today?” 

• Ask: “Does this result apply to all humans / all contexts?” 

If a significant fraction selects the overclaim, the output is likely implying too much through 
visuals, pacing, or recap language. This is where video is uniquely risky: even if the script is 
cautious, visuals can push viewers toward certainty. 

A particularly strong misuse test is to ask viewers to paraphrase the limitations. If they cannot 
state at least one limitation correctly, the piece is not retaining uncertainty in a way that 
survives attention constraints. 

12.3 Communication ethics: persuasion vs explanation 
Evaluation must include ethics because the medium’s incentives are naturally persuasive. A 
good science video should earn trust by showing how conclusions are supported, not by making 
the conclusion feel inevitable. 
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Persuasion markers to avoid. 
Certain stylistic choices function as persuasion even when content is correct: 

• Cinematic “breakthrough” music under results 

• Dramatic lab montages that imply real-world validation 

• Overly decisive narration cadence 

• Visual metaphors that blur into mechanism (“AI brain,” “molecules fighting”) 

• Hard cuts from results to real-world impact scenes not tested 

These techniques can inflate perceived certainty. Ethical evaluation should therefore include a 
“persuasion audit”: identify where the piece uses emotional or aesthetic force to push belief 
rather than to increase understanding. 

Explanation markers to prefer. 
A piece that is explanatory tends to: 

• Show baselines and comparisons 

• Make assumptions explicit 

• Present alternative explanations briefly and fairly 

• Spend time on limitations and uncertainty 

• End with what would discriminate future interpretations 

Ethical evaluation is not about removing all rhetoric. It is about aligning rhetoric with epistemic 
status: the more uncertain the claim, the less “cinematic inevitability” the production should 
deploy. 

The fairness question. 
Another ethical check is whether the piece represents the paper fairly: not straw-manning it, 
not ignoring its strongest points, and not inflating its weakest. A two-host format can help here 
if the skeptic is constructive and the explainer is disciplined. The ethical standard is: critique 
should be tied to methods and scope, not to vibes or ideological narratives. 

12.4 Iteration loop: improving prompts, templates, and review checklists 
Evaluation is only useful if it feeds back into the system. Scaling depends on a tight iteration 
loop that improves the pipeline itself rather than merely “fixing this episode.” 
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Prompt iteration (upstream). 
If fidelity errors recur, the fix should often be in prompts and schemas, not in manual editing. 
Example improvements: 

• Modify the claim inventory prompt to require explicit scope notes for every claim. 

• Require “baseline included?” fields for all result claims. 

• Require “speculation trigger phrases” to be flagged automatically. 

• Add a mandatory “where it stops” recap per segment. 

The key is to convert lessons into standardized prompt requirements. 

Template iteration (format-level). 
If viewers misuse the piece, the fix might be structural: 

• Add a recurring scope badge on every results scene. 

• Add a standard “limitations mini-card” after each major result. 

• Add a consistent “what would change our mind” ending. 

Format-level changes can improve comprehension and ethics more reliably than rewriting 
individual lines. 

Checklist iteration (downstream). 
The red-flag checklist should evolve based on observed failures. Typical additions include: 

• “Does any visual imply a specific real-world setting not tested?” 

• “Does any chart show numbers not verified?” 

• “Does the recap upgrade language from ‘suggests’ to ‘shows’?” 

• “Is the limitations segment long enough relative to claims?” 

Checklists are powerful because they scale. They reduce reliance on individual vigilance. 

Versioned improvements and traceability. 
When you change a prompt or template, you should version it. Otherwise, you cannot explain 
why Episode 12 behaves differently from Episode 5. This also supports continuous 
improvement: you can compare outcomes before and after a template change and see whether 
misuse detection improved. 

 



66 
 

A practical loop. 
A simple, repeatable iteration loop per episode might be: 

1. Fidelity spot-check: top claims + numbers/causality/scope 

2. Comprehension test: 5 viewers, boundary-question prompts 

3. Misuse test: causal/generalization questions 

4. Update: one prompt tweak, one template tweak, or one checklist tweak 

5. Log: what changed, why, and what you expect to improve 

This keeps the system improving without turning evaluation into a research project of its own. 

In summary, “good” is not “engaging.” “Good” is faithful, understandable, and ethically 
calibrated. Fidelity metrics catch claim drift, omission risk, and uncertainty loss. Comprehension 
metrics ensure the translation actually teaches rather than merely summarizes—and they 
detect wrong takeaways. Ethical evaluation distinguishes persuasion from explanation and 
keeps production style aligned with evidential strength. Finally, iteration makes the whole 
pipeline smarter over time by converting observed failures into improved prompts, templates, 
and checklists. 

 

13. Ethics, Rights, and Responsible Use 
A paper-to-conversation/video pipeline sits at an ethically sensitive intersection: scholarship, 
media, and synthetic representation. It can amplify good science, but it can also accelerate the 
spread of misreadings, overclaims, and false authority—especially when the medium is video 
and the presenters appear human. “Responsible use” is not merely about avoiding obvious 
abuse; it is about designing outputs so that viewers are less likely to mistake translation for 
truth, or synthesis for expertise. The ethics here are partly legal (rights, likeness, licensing) and 
partly scholarly (attribution, norms), but the deepest risk is epistemic: synthetic media can 
sound and look authoritative while being only weakly tethered to evidence. A responsible 
pipeline therefore treats ethics as part of the production specification, not as a disclaimer 
appended at the end. 

13.1 Attribution and scholarly norms: clear source identity and boundaries 
Attribution is the simplest ethical obligation and the most easily eroded in media formats. 
Viewers often encounter a clip without context. If the source paper is not clearly identified, the 
video becomes an orphaned authority artifact. 
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Clear source identity. 
Every piece should identify, in the video itself (not only in a description): 

• Paper title 

• Author list (or first author + “et al.” where appropriate) 

• Version status (preprint vs published; date; revision number if relevant) 

• Venue (journal/conference) if published 

• The scope badge (“observational,” “benchmark,” “in vitro,” “simulation”) 

This is not academic vanity. It is provenance. It tells the viewer what kind of object they are 
consuming and how stable it is. 

Boundaries of representation. 
Attribution also includes boundary language: what the piece is and is not. A responsible opener 
can include a short line like: “This is a translation of the paper’s claims and limitations, not 
independent verification.” You are not disclaiming responsibility; you are clarifying epistemic 
status. The paper’s authors are the source of the claims. The video is a structured retelling that 
aims to preserve constraints. 

Respect for scholarly norms. 
Scholarly norms include not presenting the work as yours, not implying endorsement by the 
authors unless you have it, and not selectively quoting in ways that distort intent. If you include 
quotes, they should be accurate and not stripped of caveats. If you criticize, criticism should be 
grounded in methods and scope, not in ad hominem insinuation. 

Handling prior art and novelty. 
Media tends to exaggerate novelty. Responsible translation avoids “first ever” language unless 
the paper explicitly establishes it and the claim is defensible. A useful habit is to replace novelty 
claims with modest framing: “This builds on prior work on X,” or “This extends method Y to 
setting Z,” when the paper indicates such lineage. 

Practical responsibility: visibility of limitations. 
A scholarly norm in paper reading is that limitations matter. In media, limitations are often lost. 
Responsible attribution therefore includes making limitations visible—ideally as a stable badge 
and as a dedicated segment. This is not optional; it is part of honest scholarly translation. 
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13.2 Consent and likeness: using “hosts” without impersonation 
Synthetic hosts can look like real people. Even when you do not intend impersonation, viewers 
can infer it. Consent and likeness therefore become central ethical issues. 

Avoid impersonation by design. 
A responsible pipeline should not create hosts that resemble identifiable real people (public 
figures, scientists, clinicians) unless you have explicit permission and a clear reason. The safest 
approach is to use: 

• Clearly fictional, non-identifiable hosts 

• Stylized or abstract presenters 

• Off-screen narration with diagrams as primary visuals 

If you use realistic hosts, avoid specific likeness cues: distinctive facial features, unique voice 
timbres, recognizable clothing, or settings that suggest a known person. 

No implied endorsement. 
Even if your hosts are fictional, the video can still imply that the paper’s authors endorse the 
interpretation. This is especially risky if you place a “host” in a lab setting that looks like the 
author’s institution, or if you use language like “we found” rather than “the authors report.” 
Responsible narration should make agency explicit: “The authors report…” “In their 
experiments…” This preserves proper credit and avoids accidental appropriation. 

Consent in organizational settings. 
If a lab uses this pipeline internally, the host persona could be modeled after lab members. That 
requires explicit consent, because “internal” content often leaks. A responsible practice is to 
avoid using the likeness or voice of staff or students unless they request it. Even then, consider 
whether it is necessary: abstract hosts or voice-only are usually sufficient. 

Clear labeling that hosts are synthetic. 
The goal is not to shame synthetic media; it is to prevent deception. A brief on-screen note (in 
the intro card or credits) can say “Synthetic hosts / AI-generated visuals used” without 
undermining credibility. Transparency reduces the risk that viewers treat a fictional presenter as 
a credentialed authority. 

13.3 Sensitive domains: medical claims, policy stakes, and harm minimization 
In sensitive domains, the cost of overclaim is high. A pipeline that is “fine” for machine learning 
benchmarks can be harmful if used to translate medical interventions, mental health claims, or 
policy recommendations. Responsible use therefore requires domain-specific guardrails. 
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Medical and health claims. 
Health content has three high-risk failure modes: 

• Treatment overclaim: a study becomes advice 

• Causality overclaim: association becomes “this causes that” 

• Generalization overclaim: narrow samples become “people” 

A responsible pipeline should enforce: 

• Strong “not medical advice” boundary language when relevant 

• Clear identification of study type (preclinical, observational, RCT) 

• Explicit scope: population, endpoints, duration 

• Emphasis on evidence hierarchy (preclinical vs clinical outcomes) 

• Avoidance of recommending behavior changes based on a single paper 

Policy and societal stakes. 
Policy translation introduces political and ethical implications. Papers in this space often involve 
contested values, and empirical findings do not uniquely determine policy. Responsible 
translation should separate: 

• Empirical findings (what was measured) 

• Interpretations (what might explain it) 

• Policy proposals (normative steps) 

If the piece discusses policy, it should treat proposals as proposals and disclose uncertainty 
about tradeoffs. Visuals should not depict vulnerable groups in ways that stereotype or 
sensationalize. 

Harm minimization as a production goal. 
A useful principle is to ask, for each segment: “If someone misunderstood this, what harm could 
occur?” Then design the segment to reduce that harm: 

• Add an explicit boundary line 

• Add a limitation overlay 

• Avoid dramatic real-world imagery that implies immediacy 

• Include “what would be needed before acting on this” language 
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This does not require moralizing. It requires anticipating misuse and designing against it. 

13.4 Audience risk: avoiding false authority and over-trust in synthetic media 
The largest ethical risk is that synthetic media can manufacture authority. A viewer’s trust can 
be driven more by polish than by evidence. In a paper translation workflow, you must actively 
counteract this tendency. 

Distinguish explanation from certification. 
A video can explain what a paper says, but it cannot certify that the paper is true. The output 
should avoid the posture of certification unless you are explicitly doing a replication or meta-
analysis. That means avoiding language like “this proves,” “this settles,” and even “this shows” 
when “this reports” is more accurate. 

Avoid “credential simulation.” 
Certain stylistic choices simulate expertise: 

• A host in a white coat 

• A hospital environment 

• A “newsroom” framing that implies investigative verification 

• Overly technical charts that look evidential but are illustrative 

• Confident, rapid delivery without uncertainty pauses 

Responsible design avoids these cues unless they are truly appropriate and justified. If you want 
“professional,” use clean diagrams and calm narration, not symbols of authority. 

Build calibrated trust cues instead. 
Trust should be earned by methods: 

• Repeating scope and limitations visually 

• Showing baselines and comparisons 

• Naming alternative explanations briefly 

• Ending with “what would change our mind” tests 

• Keeping speculation labeled and contained 

• Using the quote bank for constraint-carrying lines (short, accurate excerpts) 

These cues teach viewers how to trust: not by believing the presenter, but by seeing the 
reasoning structure and the boundaries. 
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Protect against clip extraction. 
Modern media is clip-driven. A single 20-second clip can be shared without the limitations 
segment. Responsible pipelines anticipate this by: 

• Putting scope badges on every results clip 

• Embedding short boundary language in key result lines 

• Avoiding standalone lines that become slogans 

• Using on-screen labels like “In this dataset” or “Exploratory” in the clip itself 

This is not censorship; it is robust communication under realistic distribution. 

Transparency without self-sabotage. 
Disclosing that visuals are AI-generated does not weaken the work if the work is disciplined. It 
can strengthen it by making viewers attentive to the difference between illustration and 
evidence. The ethical aim is not to frighten audiences about synthetic media; it is to prevent 
them from mistaking the medium’s realism for epistemic certainty. 

In summary, responsible use is a design discipline. Attribution makes provenance and 
boundaries visible. Consent and likeness practices prevent accidental impersonation and 
implied endorsement. Sensitive-domain safeguards reduce harm where overclaim has real 
consequences. And audience-risk design counters false authority by building calibrated trust 
cues into the structure of every segment—not as a disclaimer, but as part of what the content 
is. 

 

14. Conclusion: A Practical Standard for Paper-to-Video Translation 
A scientific paper is not merely a container of conclusions. It is a structured argument bound to 
methods, constraints, and uncertainty. Most failures of public science communication come 
from breaking that structure: stripping away baselines, softening limitations into footnotes, 
upgrading correlations into causes, and letting the medium’s confidence substitute for evidence. 
The approach developed in this paper offers a practical standard that resists those failures. It 
does so not by asking for heroic discipline at the end, but by designing discipline into the 
pipeline from the beginning: source-grounded extraction, role-structured dialogue, storyboard 
contracts, constrained generation, and traceable revision. The result is a format that can 
travel—audio, video, clips—without shedding the very features that make the paper 
trustworthy. 
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14.1 Restating the workflow: grounded dialogue plus constrained visuals 
The core proposal is a two-part architecture: grounded dialogue and constrained visuals, joined 
by an explicit intermediate layer of production assets. 

Grounded dialogue means that the spoken track is built from a claim inventory, limitations 
register, and quote bank that are all tied back to the paper. Dialogue is engineered as a journal-
club discipline: an explainer builds the ladder, a skeptic audits scope and inference, and 
(optionally) a practitioner tests operational relevance. Disagreement is used as method, not as 
drama. Uncertainty is treated as content, not as hedging. Speculation is explicitly labeled at the 
moment it appears and contained within bounded segments. 

Constrained visuals mean that the video is storyboarded as a sequence of scenes with explicit 
epistemic goals and explicit prohibitions. Visuals are chosen by claim type: observations and 
comparative results may use simplified charts and baselines; inferences and interpretations are 
depicted schematically; speculation is visually marked as speculative. A continuity bible enforces 
editability and reduces identity drift. Prompts are templated. Figure-safe design avoids invented 
numbers and avoids faux precision. Above all, the visuals obey the keystone rule: don’t show 
what you can’t justify. 

Between dialogue and visuals sits the intermediate asset layer: claim inventory, chapter plan, 
shot list, quote bank, and a constraints register. This layer is what makes the pipeline auditable 
and repeatable. It allows regeneration of parts without rewriting the whole, and it allows 
evaluation to be concrete rather than impressionistic. 

14.2 What is gained: reach, teaching utility, and faster orientation 
When done with this discipline, paper-to-video translation gains three major benefits without 
surrendering integrity. 

Reach. 
Papers do not travel because they demand a kind of attention most people cannot afford in 
daily life. A well-structured audio/video translation can reach audiences who would never open 
a PDF. Reach here is not mere popularity; it is distribution through the formats that actually 
move: short clips, chaptered episodes, and audio-friendly discussions. If constraints travel with 
the content—scope badges, limitation segments, calibrated recaps—then reach can increase 
understanding rather than spreading overconfident slogans. 

Teaching utility. 
Dialogue plus constrained visuals can teach paper literacy implicitly. Viewers learn how to ask 
“what was measured,” “relative to what baseline,” “how big is the effect,” “what are the 
confounders,” and “where does it stop.” In other words, the output can teach not only the 
paper’s content, but the method of reading papers. This is valuable for students, 
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interdisciplinary teams, and the broader public. It can also raise the standard of online scientific 
discussion by normalizing boundary language instead of treating it as weakness. 

Faster orientation for professionals. 
Even experts often need rapid orientation to work outside their niche. A claim inventory plus a 
disciplined short translation can accelerate triage: What is this paper’s contribution? How strong 
is it? What are the main limitations? What is the next test? In labs and organizations, this can 
improve internal alignment, strengthen journal clubs, and reduce time wasted on misreadings. 
The pipeline becomes a structured briefing instrument, not a replacement for full reading, but a 
guide that tells you where to invest deep attention. 

14.3 What remains hard: ambiguity, contested fields, and deep methods 
This standard does not eliminate the hard problems. It makes them explicit. 

Ambiguity and underdetermination. 
Many scientific questions are structurally underdetermined by available data. Two competent 
readers can disagree about interpretation while agreeing on the reported results. A disciplined 
dialogue format can represent this honestly, but it cannot “solve” it. The correct output in such 
cases is not a tidy conclusion; it is a clear map of the evidence and the competing 
interpretations, plus what new data would discriminate. 

Contested fields and adversarial reception. 
In politicized or high-stakes domains, audiences often approach content with prior 
commitments. A faithful translation may still be attacked as biased, or it may be selectively 
clipped. The pipeline’s guardrails help, but they do not guarantee fair reception. The best 
defense is provenance and calibration that remain visible even when content is extracted: scope 
badges on results, explicit non-causality cues, and careful avoidance of “slogan sentences” that 
can be weaponized. 

Deep methods and technical compressions. 
Some methods are too deep to translate fully in short media without distortion. For these, the 
correct move is to compress honestly: show the pipeline shape, define key terms, and explicitly 
label what is being omitted. This is not a failure; it is methodological humility. The standard 
should prefer partial clarity to total but inaccurate simplification. In some cases, the best 
“paper-to-video” output is not a full explanation but an orientation plus a recommendation for 
what to read next inside the paper. 

Visual implication remains risky. 
Even with constraints, visuals can imply. This is why the “don’t show what you can’t justify” rule 
matters. But the deeper point is that video’s persuasive capacity is intrinsic. The standard’s job is 
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not to pretend otherwise; it is to build friction—badges, segment boundaries, and conservative 
graphics—so that persuasion is not mistaken for evidence. 

14.4 Forward work: shared templates, auditability, and community best practices 
A practical standard becomes real when it becomes shared. Forward work should focus on 
turning this approach into reusable infrastructure that communities can adopt and improve. 

Shared templates. 
The most immediate step is to publish and refine a set of templates: 

• Claim inventory schema with claim typing and scope fields 

• Limitations register schema translated into visual and language constraints 

• Transcript template with role disciplines and “where it stops” beats 

• Shot list template with scene goals and forbidden inferences 

• Sora prompt templates with continuity bibles and figure-safe constraints 

• Red-flag review checklists for numbers, causality, generalization, and scope creep 

Templates reduce the cost of doing the right thing. They also reduce stylistic drift across 
episodes and across creators. 

Auditability as a norm. 
Communities should normalize lightweight audit trails: claim IDs tied to paper locations, 
versioned prompts, and change logs for revisions. This does not require heavy bureaucracy. It 
requires an expectation that translation is accountable, and that corrections can be localized. In 
time, “auditability” could become a credibility signal: content that can show its provenance and 
constraints should be trusted more than content that cannot. 

Best practices and community evaluation. 
The standard should evolve through community feedback and shared evaluation protocols: 
small listener tests, misuse detection questions, and persuasion audits. Communities can share 
failure modes and fixes: “This visual implied causality,” “This recap upgraded hedging,” “This b-
roll created real-world context creep.” Over time, these lessons can be encoded into improved 
checklists and prompt constraints. 

Institutional adoption and education. 
Universities, labs, and publishers could adopt “translation kits” as part of dissemination: not 
only press releases, but claim inventories, limitations badges, and visual-safe summaries. 
Educators could use these outputs to teach paper reading. Journals could encourage authors to 
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provide “constraint-carrying” summaries—statements that include scope and uncertainty 
explicitly—making downstream translation safer. 

The larger aim. 
The aim is not to produce more scientific media. It is to produce scientific media that carries the 
paper’s integrity into the formats that actually travel. If we succeed, we get a healthier ecology: 
fewer viral overclaims, more public understanding of uncertainty, and a culture where “where it 
stops” is treated as part of truth, not as a weakness. 

In closing, a practical standard for paper-to-video translation is possible. It requires grounded 
dialogue, constrained visuals, and an intermediate layer of traceable production assets. It gains 
reach without surrendering calibration, teaches paper literacy instead of distributing slogans, 
and helps professionals orient faster across disciplines. It does not eliminate ambiguity or 
contested interpretation, but it makes those realities explicit. The forward work is clear: shared 
templates, auditability norms, and community best practices that treat translation as a craft 
with standards—so that synthetic media becomes not a factory for confident story, but a 
disciplined instrument for carrying real scholarship into human attention. 
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