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Abstract

Vision-language models (VLMs) combine visual recognition with language
understanding and are gaining popularity in a variety of industry sectors
because they can interpret images and explain findings in context.

This white paper examines how engineering teams can deploy VLMs at the edge whilst maintaining
predictable performance, trustworthy behaviour and long-term serviceability.

Using a manufacturing production line as an example, we explain how to define workloads, combine
deterministic inspection with bounded VLM interpretation, select and integrate suitable hardware,
and manage compute, vision, storage, connectivity and security. We conclude with a practical
pathway from proof of concept to the deployment of a supportable fleet; and we recommend some
Innodisk solutions and explain how Simms’ integration and lifecycle expertise can help fast track
and de-risk VLM projects.
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Visual Understanding is Moving Beyond
Conventional Computer Vision

As mentioned, we shall be using a manufacturing scenario as our use case
throughout this white paper.

Computer vision (CV) used on a production line is very effective when the inspection condition
is fixed: e.g., confirm a part is present, read a code, measure a feature or reject a known defect.
Limitations appear when product variants, tooling, packaging or assembly sequence change. The
original inspection logic may still detect a difference, but it cannot explain an unfamiliar one.

A VLM adds contextual interpretation. It is a deployable, controlled software stack that, given
selected images and a constrained instruction, can:

o Help determine whether an assembly appears incomplete.
o ldentify a visible difference from a reference.

o Describe an exception for quality review.

Importantly, a VLM should complement, not replace, deterministic inspection, and the engineering
challenge is to retain flexibility without making the line unpredictable. Accordingly, the VLM should
be given a clearly defined role such as interpreting selected evidence.

In essence, use conventional CV and rules for repeatable decisions and use the VLM for exceptions
and explanations.
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VLMs Explained:
Architecture, Inputs and Outputs

In our example use case, at a production station, an edge system selects images
or a short clip associated with a defined event, such as a carrier arriving, a tool
completing a cycle or an inspection failure.

The VLM does not continuously observe the line, rather it receives curated evidence with a controlled
instruction.

A vision encoder converts pixel data into numerical features describing visible patterns, objects
and spatial relationships. A projector (a.k.a. modality bridge) translates these features into visual
tokens compatible with the language model’s internal representation. The language model can
then process the image-derived tokens alongside the prompt.

The prompt should state the station, product context, inspection question and permitted answers.
Rather than return unrestricted prose, the VLM should produce a controlled data structure. For
example: status: possible missing clip, station: 3, evidence frame: 288, action: operator review.

A validator checks required fields and values before a result enters the Manufacturing Execution
System (MES — which coordinates, tracks and records shop-floor production, and links equipment
to planning systems), operator’'s HMI or quality workflow. Figure 1 illustrates the flow.

Evidence Selection VLM Instruction and controlled answer
Review selected Station 3 frames.

Is a safety cap visibly missing?
Reply only with the required JSON
schema. If evidence is insufficient, return

l review required.

Production line

products move through ) Vision en.coder
Station 3 pixels become visual features

Industrial camera
video stream

|

Capture, synchronise and
sample video frames

|

Low-latency trigger
product present at station

Selected frames or clip
time and station metadata

Project or modality bridge
visual features align with
language-model
embeddings

—

Language model interprets
visual tokens with the
instruction
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Where VLMs Add Value: And Why They
Should Sometimes Not be the Sole
Decision-Maker

In our manufacturing scenario, a VLM is most useful where conventional
inspection identifies an exception, but an engineer still needs context.

At a line station, a VLM can describe why a product differs from a reference image, compare first-
off units during a changeover, group similar reject images or assist investigation after a stop. These
tasks all require explanation rather than the provision of a simple pass/fail message.

However, the VLM should not be the sole decision-maker for safety functions, machine control,
product release or reject actuation. The VLM's response can be affected by unclear evidence, image
quality or prompt ambiguity; and we'll talk about prompt engineering shortly. A credible design
keeps PLC logic, safety functions and conventional inspection within their defined and testable
roles. A VLM should not bypass functional-safety functions or issue unconstrained commands.

Inshort,usethe VLM as asupervised diagnostic service;i.e.asensor,machine-vision rule orinspection
failure selects the evidence and the VLM returns a constrained classification or explanation.

Note:
A separate policy layer validates the response and determines whether to notify an operator, place a product on
quality hold or initiate a prescribed workflow.
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The Cascade Architecture

A line-side VLM system starts with cameras, optics, lighting and mechanical
mounting.

Hardware triggering or synchronised timestamps must associate each image with the correct
product, carrier, work order and process step. The edge application then adds approved context
from the station controller or MES.

A cascade architecture should be employed, with the first stage being inspection. A sensor or
conventional vision rule provides the always-on, low-latency check: product present, region
identified or condition out of tolerance, for example. Only relevant events invoke the VLM, which
receives a bounded evidence package rather than every frame from every camera, as the next
stage.

This cascade architecture limits accelerator utilisation, power demand and queueing latency. It also
preserves baseline inspection if the VLM is unavailable, being updated or at capacity. The VLM's
answer then passes through schema (a predefined structure that specifies the fields, data types
and allowed values in a system’s output) and policy validation before the system presents it to an
operator, writes a quality record or opens an MES workflow.

The architecture should define normal, degraded and recovery modes for camera loss, network
interruption, compute overload and restart.
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The Best Place to Start is the Workload...
and Not the Model or Accelerator

For our production-line scenario, the station workload should be defined before
selecting a model or accelerator.

Conveyor speed, product pitch, station cycle time, product variants, tracking method, camera
position, field of view, lighting conditions and smallest feature that must be interpreted should all
be specified upfront. Whether the VLM requires one image, a sequence of frames or evidence from
multiple stations should also be established.

The operational contract is equally important. State the trigger, maximum end-to-end response
time, output fields, permitted dispositions and person or system responsible for the next decision.
Non-functional constraints, such as memory, power, ambient temperature, enclosure, connectivity,
data retention and recovery time must be captured too.

Understandably, the complete chain should be validated. Here, realistic products, known faults,
variant changes, obscured images, lighting variation, line stops and restarts should all be used.
Measure missed conditions, nuisance alerts, response-time percentiles, queue depth, thermal
margin and storage use, not only model accuracy.
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Model and Prompt Engineering

For a production-line deployment, model selection must start with the visual
task and the permitted operating envelope. The relevant comparison is which
model can interpret required station evidence within the available memory,
latency, thermal and integration constraints.

Input design is a major part of this decision. A high-resolution frame may reveal a small retaining
clip or manufacturing defect, but it increases encoder workload and memory traffic. Similarly, a
multi-frame request may reveal sequence errors, but it enlarges the evidence package and delays
the response.

Accordingly, system engineers must define the useful region of interest, maximum image
dimensions, frame-selection policy and number of simultaneous VLM requests before selecting a
runtime configuration.

The prompt should operate as a machine interface specification. It needs to identify the line station
and product context, state the inspection question, define the allowed classifications and specify
the response schema. It should also state what to return if the image is obstructed, blurred or
otherwise unclear.

In the case of a retaining clip being inspected, an example instruction could require one of four
responses: pass, possible_missing_clip, possible_orientation_error or insufficient_evidence.

Treat the model, image pre-processing, prompt template, output schema and inference runtime as
a single versioned configuration. Quantisation, fine-tuning, prompt edits and library updates can
all change observed behaviour. Every configuration change should be tested against a controlled
image set covering normal units, known faults, variant-specific features and difficult lighting
conditions.

Appendix A presents a range of design choices, each trading a benefit against an engineering

cost or risk. When considering this list remmember that the overall goal is not maximum generative
freedom, it is predictable, bounded interpretation of production evidence.
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Compute, Memory,
Power and Thermal Design

Sizing an Edge Al platform for a line-side VLM requires a sustained-load
calculation, not a peak accelerator comparison.

The system must ingest camera data, decode or transform frames, run conventional vision triggers,
execute VLM inference, validate the response, write records and communicate with the MES and
other systems. These functions will all be competing for CPU cycles, memory bandwidth, storage
I/O and network resources.

Memory capacity is critical because it is shared by the operating system, containers, camera buffers,
model weights, visual features and the language model's working context. The required capacity
depends on:

o Image resolution.

o Number of frames per event.
o Model size.

o Numerical precision.

o Output length.

Tip
Be sure to factor in concurrent requests, as a design that loads the model successfully may fail
when two or more cameras generate overlapping inspection events.

Importantly, latency must be measured from the manufacturing event, not from the start of model
inference. The relevant interval may begin with a PLC trigger or camera exposure, for example,
and end when a validated result becomes available to the operator or quality system. Time
budgets should identify the share allocated to image capture, transport, pre-processing, first-stage
inspection, VLM execution, validation and application response.

Power and thermal design must reflect the installed environment. A compact device in an electrical
cabinet may face high ambient temperature, restricted airflow and additional heat from drives
or power supplies. Sustained inference can induce thermal throttling, increasing response time
without an obvious software error.

Tip
Validate the system using the intended model, camera load and duty cycle at the highest
expected ambient condition.

The platform should retain some margin for production variation, software updates and gradual
fouling of thermal paths; and we recommend the monitoring of accelerator load, memory pressure,
power draw, component temperature and response-time distribution. A stable platform with
unused capacity is preferable to a design that reaches its limit whenever the line generates a burst
of inspection events.
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Vision, Storage & Connectivity:
Key Decisions

Understandably, a VLM cannot recover visual detail that the camera system

failed to capture.

Vision

For a production-line station, the optical design must be derived from the inspection objective: the

feature size to be resolved, working distance, product speed, required depth of field, lighting etc.

Here are six vision trade-offs we recommend you consider:

Design Choice

Benefit

Engineering Cost or Risk

Practical Guidance*

Higher sensor resolution.

Wide-angle lens.

Global shutter.

High-intensity controlled
lighting.

Single camera viewpoint.

Tight hardware-triggered
exposure.

Resolves small features
and defects.

Covers a larger area,
reducing camera count.

Captures moving products
without geometric
distortion.

Improves contrast and
repeatability; suppresses
variable ambient
conditions.

Simplifies calibration
and synchronisation, and
reduces cost.

Associates an image
reliably with the correct
product and process step.

* For our manufacturing / production line scenario

Increases image
bandwidth, storage,
encoder load and VLM
latency.

Lowers pixels on target and
can introduce distortion at
the image edge.

Usually costs more and
may narrow camera
options.

Adds power, heat, glare
risk and mechanical
complexity.

Runs the risk of missing an
incorrect assembly issue or
defect on a hidden face.

Requires integration with
conveyor position, PLC
timing or carrier tracking.

Size resolution from the
smallest practical feature
that must be interpreted.

Use where contextual
scene coverage matters;
use a narrower field of view
for small, critical features.

Preferable where conveyor
speed, vibration or rapid
indexing would blur or
distort a rolling-shutter
image.

Design illumination with
the product surface and
defect type in mind,
validate reflective and
highly variable materials.

Use when the critical
feature is consistently
visible; add a second view
only where the inspection
case requires it.

Trigger from a stable
production event and
retain product, station and
timestamp metadata with
every image.

The trigger should identify the correct exposure point. If the VLM compares multiple stations or

operation stages, image timing and product identity must remain consistent across the whole path.




Storage

A storage policy should define what evidence is available after an event. The Edge Al device may
need to retain model artefacts, operating-system recovery images, configuration, logs, image
buffers, selected evidence frames and quality records. Continuous recording, event-based clips

and metadata-only retention have different effects on endurance, capacity, privacy and diagnostic

value.

Tip

Decide what is to be retained before deployment, rather than allowing default software
behaviour to set the storage policy.

Design Choice

Benefit

Engineering Cost or Risk

Practical Guidance*

Larger local storage
capacity.

High-endurance industrial
SSD.

Retain raw video.

Retain event clips or
selected frames.

Store metadata only.

Encrypted local storage.

Retains more evidence,
logs, model versions and
recovery images.

Better suited to frequent
writes from image buffers,
logs and event clips.

Provides the richest
evidence for root-cause
analysis and model review.

Preserves relevant
evidence with lower
capacity and network
demand.

Minimises capacity, privacy
exposure and write activity.

Protects retained images,
records and credentials
if a device is removed or
compromised.

* For our manufacturing / production line scenario

Higher cost; retained
data can complicate
governance and incident
review.

Higher purchase cost than
consumer-grade storage.

Consumes capacity quickly
and increases privacy,
access-control and transfer
burden.

May omit context needed
to investigate an unusual
event.

Leaves little visual evidence
to challenge or explain an
inspection result.

Adds key-management,
recovery and service-
process complexity.

Size capacity from the
retention policy, expected
event rate and recovery
requirements rather than
nominal video volume
alone.

Use where continuous
capture, frequent events
or local telemetry produce
sustained write activity.

Reserve for tightly defined,
high-value stations or short
rolling buffers.

Capture a defined pre- and
post-event window, linked
to product and station
metadata.

Use only where visual
evidence is not required
for quality disposition or
diagnostics.

Use managed encryption
with documented key
ownership and a tested
recovery route; never make
serviceability dependent
on an unrecoverable key.




Connectivity

This must be engineered around the line's availability requirements. For example, it is most likely that

essential local inspection and operator workflow should continue during loss of plant-to-enterprise

connectivity. In such instances the system should queue and retry approved data transfers, enforce

a retention limit and resume safely after reconnection.

Here are five connectivity considerations:

Design Choice

Benefit

Engineering Cost or Risk

Practical Guidance*

Local-only inference and
decision workflow.

Cloud-connected
operation.

Wired industrial Ethernet.

Wireless connectivity.

Continuous transfer of
image or video data.

Maintains inspection and
operator support during
loss of plant or cloud
connectivity.

Supports central fleet
monitoring, analytics,
model distribution and
long-term evidence
storage.

Provides predictable latency,
robustness and easier
network segmentation.

Simplifies installation on
mobile, rotating or hard-to-
cable equipment.

Gives central systems near-
real-time visibility and a
rich evidence record.

* For our manufacturing / production line scenario

Limits central visibility and
may delay fleet-wide data
collection.

Introduces dependence
on bandwidth, service
availability and cyber-
security controls.

Requires cable installation
and may constrain device
placement.

Susceptible to radio
interference, coverage
gaps and variable latency.

Consumes bandwidth,
increases storage cost
and can compete with
operational traffic.

Keep time-critical
inspection, validation
and HMI functions

local; synchronise non-
critical records when the
connection returns.

Use cloud services

for oversight and
improvement, not for
functions that must meet
line-cycle deadlines.

Prefer for fixed edge
devices, cameras, PLC
interfaces and high-
volume evidence transfer.

Use only where mobility is
essential; validate roaming,
interference and failover
under live production
conditions.

Transfer selected event
evidence and metadata by
default; reserve continuous
streaming for justified
applications.

You should also factor in remote management access - to enable diagnostics, software updates

and configuration support across the fleet. However, as this provides a route into a production

environment, for cyber resilience it is important to segregate traffic, use authenticated and

auditable access, and ensure updates are staged with rollback.

Interfaces also need explicit ownership. Camera transport, industrial Ethernet, PLC signals, station-

controller data and MES transactions should be documented, timed and monitored.

We should stress that, in an edge VLM design, these are not peripheral considerations. They

determine whether the model receives the correct evidence and whether its output can be used in

a repeatable manufacturing workflow.
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Software Integration, Observability &
Secure Lifecycle Management

As mentioned, a deployable VLM is a controlled software stack. As such it
includes device firmware, an OS, drivers, camera libraries, inference engine,
model weights, prompt template, image pre-processing, output validator,
application services and manufacturing-system connectors. The behaviour
observed at a station comes from this combination, and not from the model
weights alone.

Configuration management should identify every element of the released stack. Accordingly,
associate the release with a hardware revision, camera configuration, product recipe and validation
record. A field device should be able to report exactly which model, runtime, prompt, policy and
application version produced an inspection result. This is essential when a quality engineer needs
to reproduce an event or compare behaviour between stations.

Integration

Integration with line control must use bounded interfaces. The VLM service may receive station
state and product context from the PLC or MES, but — as we stressed earlier - it should not bypass
functional-safety functions or issue unconstrained commands.

The VLM's output should enter the manufacturing application through a defined schema and
policy layer; where the layer can create a hold request, operator message or non-conformance
record according to approved rules.

Observability

This should cover both product health and inspection behaviour. Collect camera status, trigger rate,
image-quality indicators, dropped-frame count, queue depth, inference duration, model version,
output category, validation failures, storage state, thermal readings and restart events. Combine
these with production information such as product variant, station mode and shift to identify
whether a change is caused by the system or the process.

Secure Lifecycle Management

This is essential for protecting the stack. Use authenticated access, least-privilege services, signed
updates, protected credentials, segmented networks and auditable remote administration. Update
model artefacts, prompts and application code through a staged release process with rollback. In a
manufacturing environment, an unplanned change in Al behaviour is a production risk, even when
the underlying device remains online.
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Maintaining VLM Products in the Field

Manufacturing lines evolve after commissioning. New product variants, revised
work instructions, tooling wear, different packaging suppliers and altered
lighting can all change the visual evidence reaching a VLM.

Maintenance should therefore include both equipment health and inspection health. Establish a
commissioning baseline for focus, exposure, illumination, trigger timing, response time, output-
category rates and known-good sample images; and then compare live measurements with that

baseline.

A rising rate of insufficient_evidence, for example, may indicate a camera or lighting issue long
before operators report a problem, whereas a new concentration of another VLM category may
reflect a real process fault, a variant change or a prompt/model issue.

Tip

Use controlled reference material to separate these causes. Golden samples, known-fault
units and retained image sets should be available for periodic verification after line changes,
camera replacement or software updates. As with other Al disciplines, it's all about the training.

For efficient serviceability, design decisions must be made. The unit should support secure remote
diagnostics, local health indicators, configuration backup, recovery media and a documented
replacement sequence. A technician should be able to establish whether a failure lies in the optics,
illumination, trigger timing, network transport, storage, compute or model execution.

Model and prompt updates need the same discipline as a PLC or vision-recipe change. Validate
them offline, deploy first to a limited group of devices, monitor the result and maintain a tested
rollback route. Long-term support also depends on component lifecycle, spare availability, firmware
compatibility and clear ownership of security updates.
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A Practical Pathway from Proof of
Concept to a Supportable Fleet

A line-side VLM should move through four clearly defined engineering stages
before it becomes part of production.

Stage 1- Requirements Definition

Map the product flow, inspection stations, trigger sources, carrier or serial-number tracking,
decisions supported, safety boundary, response-time requirement and data-retention policy. State
explicitly what the VLM may recommend and what it must never control.

Stage 2 - Technical Feasibility at a Representative Station

Use the intended camera position, lighting, conveyor speed, product variants and station interfaces.
Test the full evidence path from trigger to validated response. Include normal units, known defects,
partial occlusion, poor illumination, line stops, rapid restart and simultaneous events.

Stage 3 - System Integration

Connect the edge device to camera transport, PLC or station-controller events, product context,
HMI and quality workflow. Validate time alignment, product identity, output schema, audit record
and degraded operation. Confirm that a VLM error, timeout or restart cannot create an unsafe
machine state or an uncontrolled product disposition.

Stage 4 - Controlled Pilot

Run long enough to cover shifts, normal maintenance, product changes and realistic fault
conditions. Compare operator and quality-engineer decisions with the VLM-supported workflow.
Record nuisance events, missed conditions, service calls, configuration changes and user feedback.
Use this evidence to refine prompts, rules, hardware settings and support procedures.

Production rollout follows only after hardware-and-software configuration is frozen, installation and
commissioning procedures are written, recovery is tested and ownership is agreed for operations,
quality, IT and engineering. Only then is it safe to scale the fleet with controlled provisioning, staged
releases and central visibility of device health and configuration.

The practical test is simple: can the organisation demonstrate what the VLM sees, how its answer
is bounded, who acts on it and how the system is restored? If not, unfortunately, what you have is
still a prototype rather than a manufacturing subsystem.
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Engineering Your Platform with Innodisk

If we were to extract the three most important requirements for a production-
line VLM from the above chapters they would be:

1. The model should add contextual interpretation without becoming the authority for safety,

machine control or product disposition.

2. Performance must be engineered from a bounded workload, using deterministic triggering,
selected visual evidence and a platform sized for sustained operation.

3. The resulting system must remain serviceable through controlled configuration, observability,

secure updates and a clear lifecycle plan.

Accordingly, the question for engineers is not simply a case of which VLM to deploy, but rather how
to turn the selected model into a dependable subsystem, and that is where Innodisk’s solutions and
services can prove invaluable.

Innodisk’s extensive edge-Al portfolio provides a coherent hardware-and-software starting point
for many applications - and is something we discuss in our other white papers. However, in specific
relation to VLMs, our strongest recommendation is Innodisk’s ‘Al on Dragonwing'’ range, which is
based on Qualcomm’s Dragonwing IQ-9075 processor. Three products in particular provide a low-
risk route from evaluation to deployment.

Continued on next page...




EXEC-Q9T11 Starter Kit EXMP-Q911 COM-HPC Mini Module APEX-A100 Fanless Edge Al System

The EXEC-Q9T1 Starter Kit is The EXMP-Q911 COM-HPC Mini The APEX-A100 Fanless Edge Al
ideal for engineering evaluation Module is ideal for OEM product System is ideal for deployment

and early software integration. It teams that require a custom line-side teams that need a pre-integrated,
provides a known-good compute controller, carrier board or enclosure. industrial system at a manufacturing
module and carrier board for testing Its COM-HPC Mini module form station (in our example). It avoids
camera capture, VLM runtimes, factor lets engineers tailor camera, bespoke carrier-board and chassis
prompts, output validation and network, storage and industrial I/O design, providing a compact path
manufacturing-system interfaces interfaces while retaining the same to local VLM inference, multi-

before a custom carrier board or Qualcomm compute base validated camera connectivity, controlled 1/O
deployed line-side system is selected. during development. integration and secure, maintainable

edge deployment.

In Innodisk’s configuration, the 1Q-9075 combines an octa-core Kryo CPU, Adreno GPU and two
Hexagon tensor processors, providing up to 100 TOPS dense or 200 TOPS sparse Al-compute
capability. Note, this makes the solution a strong contender to NVIDIA's Jetson series in terms of
raw TOPS performance, and a clear winner in terms of FPS if we're talking multi-channel video
inference (nine channels or more).

This heterogeneous architecture allows a line-side system to divide work across video handling,
conventional CV, VLM inference, communications and HMI services, rather than treating the
accelerator as an isolated specification.

The Q911 platforms pair the SoC with 36GB of LPDDR5X memory and 128GB of UFS 3.1 storage;
physical I/O then varies by product form factor. The processor suits selective, locally executed VLM
analysis within a cascade architecture (as discussed above).

It is not a substitute for sizing, though, and teams must validate camera ingest, frame selection,

prompt length, memory use, response time, power and enclosure temperature for the actual
production workload.
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How Simms Helps Convert a Design
Into a Deployable Product

As mentioned, whilst we have cited a manufacturing production line as a prime
use case for a VLM - complementing existing/traditional automation systems —
most of what we have discussed applies to a variety of other applications, such
as security.

Whatever the target application, though, Simms can support the concept-to-deployment journey
engineering teams must take.

Concept, Definition, Development & Integration

Here, Simms can help a team translate the target use case into a platform brief. This means
discussing the workload - including cameras, image resolution, product variants, trigger source,
required response time, retained evidence, operating environment and PLC/MES interfaces - in
order that the most appropriate compute platform can be selected.

Through close collaboration, Simms helps select the best development route; and we are a firm
believer in starting with a ready-to-use evaluation kit, as recommended above.

Where the requirement crosses hardware, firmware and software boundaries, Simms can facilitate
engagement with the relevant Innodisk technical teams, rather than leaving the customer to
assemble an incomplete solution from individual components.

During development and integration, Simms can support selection and configuration of the
hardware surrounding the VLM, e.g. camera interfaces, industrial DRAM, SSD storage, networking
and 1I/O. This is important because in our manufacturing example a production-line VLM relies on
a full and clear evidence path, and not just an Al accelerator. Camera choice, storage endurance,
synchronised triggering, network segregation and enclosure constraints are all important design
considerations with which Simms can help.

The Pilot, Deployment & Lifecycle Stages

Here, Simms can assist with the practical continuity that turns a VLM-enhanced product into a
scalable fleet, and the company’s “Distribution-as-a-Service" covers controlled supply, lifecycle
assurance, fulfilment and post-deployment support.

Simms' technical team also offers pre- and post-sales assistance for design-in, migration and issue
resolution. In practice, this gives the engineering team a route for managing platform availability,
component changes, replacement needs and escalation as production requirements evolve.

In essence, Simms reduces the hardware-integration and supply-chain burden around the
engineering team’s responsibilities—which include VLM validation, maintaining decision boundaries
and operating a controlled update process — thus helping the team move from a promising Al
concept to a supportable product.

Return to Index Aa




Conclusion

Deploying a VLM at the edge is not simply a matter of selecting a capable
model or accelerator. Success depends on engineering the complete system:
controlled visual inputs, deterministic triggers, bounded outputs, sustained
compute performance, secure integration and a supportable lifecycle.

By combining conventional CV and automation with VLM-based interpretation, teams can gain
richer insight without surrendering operational predictability.

Innodisk’s Dragonwing-based platforms provide scalable options from evaluation to embedded or
pre-integrated deployment, while Simms helps translate application requirements into a practical
hardware, integration and supply strategy.

Together, these capabilities give engineering teams a lower-risk route from proof of concept to a
dependable, maintainable visual Al product.
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Appendix A: Capability vs. Predictability

Design Choice

Benefit

Engineering Cost or Risk

Practical Guidance*

Larger VLM.

Smaller VLM.

Higher-resolution images.

Multiple frames or clips.

Open-ended prompt.

Constrained prompt and
schema.

Quantisation or
optimisation.

Fine-tuning or domain
adaptation.

Broader visual and
language reasoning; may
handle unfamiliar product
variation better.

Lower cost, faster response,
simpler cooling and easier
edge deployment.

Preserves small features,
such as clips, markings or
print defects.

Can reveal sequence errors
and transient events.

Flexible for engineering
investigation.

Predictable outputs; easier
validation, trending and HMI
integration.

Reduces memory use,
power and inference time.

May improve performance
for a specific product
family or process.

* For our manufacturing / production line scenario

Return to Index Aa

Higher DRAM demand,
latency, power draw and
thermal load.

Reduced capacity for
complex or unfamiliar
scenes.

More visual tokens,
memory traffic and
inference time.

Raises bandwidth,
buffering and response-
time requirements.

Variable outputs; difficult
to validate or integrate.

May exclude useful nuance.

Can change behaviour on
edge cases.

Adds data governance,
version-control and
retraining burden.

Use only where contextual
value cannot be achieved
with a smaller model or
conventional CV front end.

Validate against real
variants, known faults and
difficult images; do not rely
on parameter count alone.

Crop to the relevant
region of interest before
increasing full-frame
resolution.

Trigger capture around

a defined event; avoid
continuous VLM analysis of
video.

Reserve for supervised
diagnosis, not production
workflow automation.

Use fixed categories plus
insufficient_evidence and
an optional explanation
field.

Treat as a new release;
regression-test
representative station
images before deployment.

Justify it only after prompt,
input and workflow design
have been exhausted.
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