
Mastering AVI

Instructor Lead: Romain Veillon / Fernand Koert / Sébastien Koch

Part8: Visual inspection life-cycle 

and control strategy

• Integration of visual inspection into overall

manufacturing process

• Elements of lifecycle

• Particle identification/characterization

• Defect libraries as dynamic database

• AQL and control charting
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Mastering Automated Visual Inspection
…………….control strategy is key

COPYRIGHT © PDA 2018
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AVI Equipment is part of an overall VI process
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Access 
Level

Trained op.Trained op.Lot to inspectLot to inspect LSOPs instructionLSOPs instruction
BRBRSAPSAP

Recipes Motion

Light

Machine

Vision

Machine report 
electronic storage

Machine report 
electronic storage

Back up recipes

Counter reportCounter report

Alarm reportAlarm report

Audit trail reportAudit trail report

Transfer palette 
Filling or CR

Check status 
area (line 

Clearnance)
Printed mat.

Denesting

Lines set up 
(denester/AVI 

recipe / renest/ 
labeller)

Renesting
Conforming 
Units  (19)

Cleaning + Line 
Clearance

UCL 
Reject AVI

Rejected 
units (21)

Ejected units

AQL AVI

UCL 
eject AVI

Validated Recipe (28)Validated Recipe (28)

AVI

MVI

Conforming 
Units

UCL 
Reject MVI

Rejected 
units

AQL MVI

Func.Test Kit Func.Test Kit (4)

Reconciliation + 
Printed mat.(25)

Lot InspectedLot Inspected

BRBR

SAPSAP

BR closedBR closed

Print AVI reportsPrint AVI reports

BRBR

LSOPs control
Instructions

BR

LSOPs control
Instructions

BR

Control critical 
alarms

Check counters

Control audit 
trails

BRBR BRBR BRBR

SAPSAP

Create event / 
deviation

BRBR

Time 
(LPN)

HMI

Luxmeter

TOR

BRBR

SQL DB Back-upSQL DB Back-up

MVI Operator Certif (27)MVI Operator Certif (27)

Verification 
certif op

17

De palettization
AQL autom 

sampling
Re palletizing

Tub counting / 
reading Id

Tub counting / 
reading Id

Autom reconcil

Tub counting / 
reading Id

Manual 
Re palletizing

Transfer palette 
Filling or CR

© Copyright PDA and GSK for internal use only Author Romain Veillon 
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Visual inspection lifecycle 
and control strategy

Defects 
library

Kit 
preparation

Operators 
certification 
& Machines 
qualification

Routine 
Visual 

inspection

Trends 
analysis

Defects 
characterization

Continuous 

improvement
PROCESS 

IMPROVEMENT

The « Virtuous Wheel »

Routine 
Visual 

inspection
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Continuous improvement 

& Particle management, product life cycle

guidance

education

defect

product

❑ -The Core is AVI/MVI program, 
with strategy for DML / standard 
work / certification / validation

❑ -The control strategy with ctrl chart 
and AQL guarantees that VI is 
kept under control

❑ -Continuous improvement is the 
goal of all VI activities with CAPA 
mngt. The Particle 
management is a key to success with 

particle control and associated 
WOW & education, product life 
cycle approach

VI Control strategy

AQL

Ctrl chart

Visual Inspection 
program

AVI MVI

Visual inspection program in 3 layers:
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Control strategy

defect

product

Data integrity

Control 
strategy

Validation 

Certification

Control 
chart

AQL

Daily test / 
Maintenance

Defect
Identification

PQR /  
Per 

Requal

Training
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Production batches
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Why defect trending is key ? Key take-away:

SPC trend chart 

is a way to control 

absence of drift of 

VI process



8

Why a robust SPC is key for VI ?

– Use of ctrl chart necessary because VI is a Markov like process (probabilistic)

– Use of P‘ ctrl chart very powerfull to track any drift or atypical lot

• 3 sigma probability follow binomial law 

with 99,7% proportion of defective units

Down 

stream

1ppm 

Up stream 

10ppm
Up stream

10 000ppm 
Down 

stream

1000ppm 

AVI 

MVI

90%

Reject

9ppm

Reject

9000ppm

AVI 

MVI

90%

Production batches
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Key take-away:

AVI is

probabilistic

So it is key to 

control source 

contamination 

upstream even if 

AVI is validated
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Type of control charting
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Continuous Performance Monitoring

• Control Strategy- Ctrl chart
AQL Limit

Reject rate below ULC

Reject rate above UCL

3σ-UCL

5σ-UCL 

Take AWAY: Even with a 

low probability of detection 

(non NULL!!) 

the UCL limit is the 

strength of the control 

strategy, it has the ability 

to discard atypical lots in 

term of occurrences.

It has a far lower detection 

than AQL 
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AQL Sampling

• AQL done in MVI

• AVI qualification is compared to MVI reference

• Use ISO tables

• AQL is a quality decision test

• AQL is under quality unit reponsibility
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AQL Sampling and OC curve

12

• Acceptable quality level (AQL) 

Acceptable fraction defective in 

a lot

• Lot tolerance percent defective 

(LTPD or RQL) 

Maximum fraction defective 

accepted in a lot

• Producer’s risk, 

Type I error = P(reject a 

lot|probability 

(defective)=AQL) 

• Consumer’s risk, 

Type II error = P(accept a lot| 

probability(defective)=LTPD 

or RQL)

AQL LTPD

 = 0.10

1− = 0.05
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Percent defective

1.00

OC curve for n and c

Key learning: AQL are always 

associated to RQL in an OC curve, this 

is the patient risk
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AQL Sampling and ISO tables

13
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Why do we need to perform Tightened AQL in special cases ?
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Lot percent defective

Operating-Characteristic curve
Percent of lots expected to be accepted vs. the lot percent defective

normal n=500 Acc=3 Rej=4

renforcé n=800 Acc=5 Rej=6

observé n=500 Acc=1

observé n=500 Acc=2
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QC 

Lab / 

Safety 

ass.
Particle for 

Analysis

Continuous improvement

Bulk Formulation Filling
Visual 

inspection
Packaging

CAPAs

Master 

Defect 

Library

Rejects -

Defects

Data 

analysis

Trend 

analysis

Inspector Certif.

Machine PQ

Kits creation 

and 

qualification

Expert 

Team 

VI
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In this section you have learnt:

Ctrl 
strat.

Integration of visual inspection into overall 
manufacturing process

Elements of lifecycle

Particle identification/ characterization

Defect libraries as dynamic database

AQL and control charting
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