
The Product in Development (PID) 
Control Theory:

How Product Development Processes Can be Modeled and Optimized 
as Engineering Control Systems
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Context for Topic:

28 years and counting
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14 years leading at the director level**
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The Goal:
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Everyday Control System Examples
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Control System Simplified Model

Purpose of a Control System:  Make the output match the input

ProcessController

Feedback

Input Output

The goal we want to achieve1

The way we make adjustments2 The way we develop products 3

Current state4

Information for updates5

1
2 3

4

5



Controls: Key #1 – Feedback

• Provides context on:
• Current effort remaining to arrive at goal

• The effectiveness of any previous process changes

• Creates the opportunity for pivot points

• Type / frequency greatly affects over-all agility 
and effectivity of the system

Example of normal use:
Doing a lessons learned at the end of a project 

Which is like:
Performing system validations to see if you got the 

right parts from the vendor



Controls: Key #2 – the Controller

• This is the brain of the system 
• The controller modifies the effect of the process

• Drives the process to deliver the desired target

• Decides when the output and the target match

Controller

The Mathematical Model uses 3 levers to accomplish its purpose
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3 Systems Levers (Mathematically)
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The Coolest Implementation (Using Math)



Controls: 3 Levers – the Crossover

– changes speed of responses

– helps retain steady-state conditions

– affects immediate controller actions
Proportional term 

Integral term 

Differential term 
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3 System Responses

Input

Underdamped

Overdamped

Critically damped
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System Response 1: Underdamped

It never really settles

• Execute, execute, execute with “Entrepreneurial spirit”

• Nothing seems to ever get finished (or documented)

• Transfer to production only works when engineering comes too
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System Response 2: Overdamped 

• Slow to show progress / reluctant to change

• A lot of communications to get to a decision

• A lot of documentation to change / update / review / approve

It take a lot of effort to settle
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System Response 3: Critically Damped 

• Fast early response

• Quickly home in on target

• Most efficient use of resources



3 Lever Controls Summary

Keys to Decision Lever
• Risk-based product development

• Deliver short projects and incorporate market 
learnings

Keys to People and Resource Lever
• Know who is needed to run your process

• Have well defined roles and responsibilities

• Tools are not processes

Keys to Integration Lever
• Projects with incremental changes

• Small batch size principles
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Key Take Away 1: Things that Slow

• Communications and waiting for responses

• Consensus building and meetings

• How many people does it take to make a decision?

• Documentation

• Writing / Reviewing 

• Approving

• What happens if you do too much? Too little?

• How does your process function?



Key Take Away 2: Things that Accelerate

• Prototyping / Bench testing early in the process

• Roles and responsibilities
• know who is going to make the decision(s)

• Get to justifiable decision points quickly with 
enough information to make good decisions
• Document the why’s

• What happens if the process allows too many 
people to make too many decisions? Or too 
quickly?



Key Take Away 3: Keep the critical

Remember good information leads to good decisions

FEEDBACK

Adjust the process to the scope 
of the project so that

• Resources

• Documentation  

• Decisions

Are all right sized to the team

How often are you looking at the process metrics?

1 2

3
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Climb to new heights and conquer



inuse
SOLUTIONS

LEAD People, MANAGE Processes, CHANGE Lives
infuse-solution.com

Let’s Talk Controls

Booth #4097



Agenda

•

•

•

•

•

•

•

•


	Slide 1
	Slide 2: Agenda
	Slide 3: Agenda
	Slide 4: Context for Topic:
	Slide 5: Agenda
	Slide 6: The Goal:
	Slide 7: The Goal:
	Slide 8: Everyday Control System Examples
	Slide 9: Agenda
	Slide 10: Control System Simplified Model
	Slide 11: Controls: Key #1 – Feedback
	Slide 12: Controls: Key #2 – the Controller
	Slide 13: Agenda
	Slide 14: 3 Systems Levers (Mathematically)
	Slide 15: The Coolest Implementation (Using Math)
	Slide 16: Controls: 3 Levers – the Crossover
	Slide 17: Agenda
	Slide 18: 3 System Responses
	Slide 19: System Response 1: Underdamped
	Slide 20: System Response 2: Overdamped 
	Slide 21: System Response 3: Critically Damped 
	Slide 22: 3 Lever Controls Summary
	Slide 23: Agenda
	Slide 24: Key Take Away 1: Things that Slow
	Slide 25: Key Take Away 2: Things that Accelerate
	Slide 26: Key Take Away 3: Keep the critical
	Slide 27: Agenda
	Slide 28: Climb to new heights and conquer
	Slide 29
	Slide 30: Agenda

