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The newsletter for plant directors who prefer structured deployment over breathless hype cycles.

Diagnosis: The Gap Between Prototype and Production Line

There is a massive difference between an AI model that works in a controlled environment and one that
survives on the shop floor. I have seen many teams celebrate a "successful" proof-of-concept (PoC)
because the software performed well during a three-day trial. They see a machine successfully
identifying defects or optimizing a path, and they assume the heavy lifting is done. It isn't.

A PoC usually succeeds because it exists in a vacuum. In that environment, the data is clean, the sensors
are brand new, the network connection is stable, and—most importantly—the human element is
sidelined. You aren’t worried about what happens if a sensor gets coated in oil, or how the system reacts
when an operator overrides a command to clear a jam.

When you move that same "successful" model onto a live production line, the vacuum is popped. The
reality of manufacturing hits: vibration shakes components loose, ambient heat affects processor
performance, and legacy PLC systems don't always speak the language of modern neural networks. A
prototype is a laboratory experiment; a production integration is an industrial operation. If you treat



them as the same thing, the transition from "it works in the lab" to "it works on my line" will fail every
single time.

The Failure State: Thinking AI is Just Software

We need to call this out clearly: The Software Mirage.

This occurs when leadership or engineering teams treat an AI integration as a standard software update
rather than a physical systems integration. They think that because the "intelligence" lives in code, the
implementation doesn't require the same rigor as any other piece of heavy machinery. This is a
dangerous assumption.

AI on the floor isn't just "software." It is a cyber-physical system. When an AI model controls a robotic
arm or adjusts a furnace temperature based on visual cues, it is interacting with physics, safety
protocols, and material science. If the logic fails, the result isn't just a "bug" on a screen; it’s a broken
motor, a ruined batch of product, or a safety hazard for the person standing next to the machine.

We must stop treating these deployments as IT projects and start treating them as equipment upgrades.
You wouldn't install a new hydraulic press without checking every valve and pressure gauge; you
shouldn't "install" an AI model without auditing every sensor input, latency threshold, and fail-safe
mechanism that keeps the floor running safely.

Why Does_This Gap Exist? The Illusion of Digital Control

The reason this gap persists is often a misunderstanding of what actually makes a system robust. In the
early stages, it's easy to feel like you have control because the software "works." However, as the
project moves toward deployment, several layers of complexity are usually ignored until they cause a
failure.

The Comfortable
Rationalization

The Underlying Reality

"The model is accurate enough for
production."

The model hasn't been tested against sensor drift or environmental noise (dust,
vibration, lighting changes).

"We can handle the integration
later."

Legacy hardware and modern software aren't designed to talk to each other
perfectly; every bridge needs a manual fail-safe.

"The system is 'smart' enough to
adjust."

If the logic hits an edge case it hasn't seen, the machine won't know how to
enter a safe state without human intervention.

"It’s just another software update." It is a new moving part in a high-stakes environment where downtime costs
thousands of dollars per minute.

The gap exists because people choose the easy path—optimizing for a successful demo—instead of the
hard path: building a system that can survive the messiness of a real factory.



What Are the Real Stakes? Safety, Uptime, and Liability.

When AI moves from a screen to a motor, the cost of failure changes instantly. We have to move away
from "experimental" thinking because the consequences are no longer theoretical.

The risk profile shifts in three specific areas:

1. Physical Damage: An AI that miscalculates a path or an expected load doesn't just error out; it
can crash into a gantry, burn out a motor, or crack a casting. These aren't "glitches"; they are
capital expenditures lost to faulty integration.

2. Operational Downtime: If the system is unreliable, your operators will stop trusting it. They
will find workarounds—tape over sensors, bypass certain checks, or simply ignore the
prompts. Once the floor loses faith in the tech, you have to spend months (or years) winning
that trust back.

3. Safety and Liability: This is the most critical point. If an AI-driven system fails and causes a
person to be injured because a safety interlock didn't trigger or a "smart" motion was too
erratic, the legal and human costs are catastrophic.

The cost of skipping the hard work of integration isn't just a failed project; it’s a compromised floor. We
cannot afford to let an experimental tool become a liability for our people.

The FDE Approach: A Three-Phase Deployment Playbook

To bridge the gap between "it works" and "it stays," we use the Forward Deployed Engineer (FDE)
model. An FDE isn't someone who sits in a remote office tweaking code; they are an engineer who
works where the metal meets the floor. They ensure that the software is hardened by reality before it
ever goes live.

Phase 1: The Hardened Prototype (PoC+) Instead of just checking if the AI can "see" a part, we test
how it sees the part when the lights are dim, the floor is vibrating, and the machine is running at full
speed for eight hours straight. We validate every sensor input against environmental extremes before
moving forward.

Phase 2: The Integration Bridge (Active Pilot) Here, we build the "glue" between the AI and the
hardware. This means writing the specific logic that handles what happens when a signal is lost or an
unexpected object enters the zone. We define clear "safe states." If the AI is confused, does the machine
stop? Does it alert a human? It must have a deterministic path for every non-deterministic moment.

Phase 3: Operational Handover (Production) The final stage isn't just turning on the switch; it’s
training the team and the maintenance crew. This phase ensures that when a sensor gets dirty or a cable
gets loose, the person on the floor knows exactly how to diagnose the issue and get the system back into
its "known good" state.

Practical Steps for the Next 90 Days



Don't start with the algorithm. Start with the infrastructure. If you want to move from an AI pilot to a
production-ready reality, follow these steps over your next three months:

1. Audit Your Inputs (Days 1–30): Identify every physical sensor that will feed data into the AI
model. Test them for "drift" and environmental interference. If a camera is used, test it under
different lighting conditions and with dust on the lens.

2. Map the Fail-Safe Logic (Days 31–60): Create a table of every possible failure point in the
integration. For each one, define exactly what happens to the machine. Example: If "Camera
Feed Lost" occurs, does the robot stop instantly or finish its current path?

3. Establish an Isolation Zone (Days 61–90): Instead of rolling out a new AI across your whole
line at once, pick one cell or one station. Run it as a "live trial" where human operators are
present to monitor the system's behavior in real-time before you remove the manual oversight.

4. Build the Maintenance Playbook: Create a simple, laminated sheet for the night shift and
maintenance team. It should list the three most common issues they will see with the new
"smart" components and how to reset them without calling an IT specialist.

Stop trying to make the AI smarter; start making the system around it more robust.

Call to Action

What specific operational constraint (safety, legacy system, uptime) do you see as the single biggest
barrier to reliable industrial AI adoption? Share your diagnosis with us on LinkedIn or via email:
newsletter@sixsigmakaizen.com
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