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THE QUALITY INSPECTION TASK 
 
Quality has been defined as fitness for use, or the 
extent to which a product meets the consumer 
requirements (Juran and Gryna, 1980). Inspection is 
the act of measuring or examining carefully the 
quality of a product. Sensory inspections (performed 
by means of the human senses to assess a product’s 
qualitative characteristics) and physical inspections 
(performed by means of measuring devices to assess 
a product’s quantitative characteristics) are the main 
types of quality inspections. It has been widely 
accepted that the quality inspection task performed by 
humans is prone to error (Bennet, 1975; Konz, 
Peterson, and Joshi, 1981; Schilling, 1982). In fact, 
Juran (1974) indicated that human inspectors 
typically find about 80% of the defects. This 
recognized level of inspection error has been mostly 
attributed to the sensory aspects of the inspection. 
Shingo (1985) indicated that it tends to be difficult to 
set criterions for sensory inspection because different 
people will make different judgments and even the 
same person might make different judgments on 
different days. Efforts to automate the quality 
inspection task have not been as successful with 
sensory inspections as with various physical 
inspections (Drury, 1992b). 
During the last four decades a substantial amount of 
human factors research has been conducted on the 
visual quality inspection task. The human operator’s 
performance on the visual quality inspection task has 
been extensively studied from the signal detection 
theory (SDT) standpoint. In addition, the machine 
and human-plus-machinesystem’s performance on the 
visual quality inspection task has been studied and 
compared to the human operator’s performance. 
Despite the contributions of research to the 
understanding of human performance in the quality 
inspection task, the manufacturing trend has been to 
design quality schemes that compensate for poor 
inspector performance instead of trying to improve it 
(Drury, 1992). 

 
 
VISUAL QUALITY INSPECTION TAXONOMY 
 
The visual quality inspection task has been described 
as consisting of the following subtasks (Wang and 
Drury, 1989): 1) orient the item, 2) search the item, 3) 
detect any defect, 4) recognize/classify the defect, 5) 
decide the status of the item, 6) dispatch the item, and 
7) record the information about the item. Table 2 
shows the human skills required should all the 
subtasks be assigned to human operators (Wang and 
Drury, 1989). Drury (1992) indicated that these 
subtasks can be combined into two main components: 
search and decision making. Thus, the simplest 
description of the visual quality inspection task is to 
search, recognize a defect, and make a decision on 
the part’s acceptability within the quality limits. 
Table 2. Human skills required for the quality 
inspection task (Wang and Drury, 1989). 
Visual search component of the quality inspection 
task. Visual search is a sequential process that 
proceeds as a series of fixations linked by eye 
movements and which terminates upon successful 
detection of a defect or the complete inspection of the 
unit (Drury and Prabhu, 1994). It has been indicated 
that almost all of the information in a visual search is 
obtained during the fixations which account for more 
than 90% of the search time (Morawski, Drury, and 
Karwan, 1980). In the inspector’s field of view, a 
defect is only visible within a limited area referred to 
as the visual lobe. During a fixation the visual lobe is 
located around the central fixation point. According 
to Drury (1992),11 
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the visual lobe size will be affected by the luminance 
of the object inspected, the contrast between the 
object and the defect on the object, the defect size, 
and the distance of the defect from the inspector’s 
eyes. Figure 2 shows a flow diagram for visual search 
(Howarth and Bloomfields, 1971). 
Megaw and Richardson (1979) conducted eye 
movement studies of inspectors and concluded that 
inspectors do not follow a simple pattern in searching 
an object. They observed that while a very random 
appearing search pattern was used for the inspection 
of complex units (e.g., circuit boards), a more 
systematic search pattern was used for the inspection 
of simpler ones (e.g., knitwear). Bloomfield (1975) 
suggested that the most efficient strategy will occur 
when: 1) the distance that the eyes move from one 
fixation to the next is short enough that no point on 
the unit is missed, and 2) the distance between 
fixation points is large enough to minimize the  
overlap between the areas in which the defect could 
be seen. However, Bloomfield acknowledged that 
when the search is for more than one type of defect, 
with different levels of discriminability, the most 
efficient strategy for one type of defect might not 
necessarily be efficient for the other type of defect. 
Drury (1992) indicated that in addition to the lobe 
size and the search strategy, the time available for the 
inspection will affect human performance in the 
visual search component of the inspection. The more 
time the inspector has to search, the better the 
chances are of finding the defect. Nevertheless, 
Schoonard, Gould, and Miller (1973) found that the 
best inspectors for the visual search subtask were 
those who detected the defect in the fewest fixations, 
not those with more rapid fixations. Three factors that 
led to a thorough investigation of search automation 
were: 1) the significant time consumption of the 
visual search, 2) the need for the selection and 
implementation of an optimal search strategy, and 3) 
the quality at the source and 100% inspection 
strategies strongly recommended for AMS (Drury 
and Prabhu, 1994; Shingo, 1985).12 
 

 
Figure 2.Flow diagram for visual search (Howarth and 

Bloomfield, 1971). 

Decision making component of the quality inspection 
task. Given its strict relevance to decision making, 
signal detection theory (SDT) has been used to 
explain the decision making component of the quality 
control inspection task (Wallack and Adams, 1969; 
Drury and Fox, 1975). In the fundamental signal 
detection problem, as defined by Swets, Tanner and 
Birdsall (1964), an observation is made of events 
occurring in a fixed interval of time, and a decision is 
made whether the interval contained only the always 
present noise (N) or the signal plus noise (SN). As 
opposed to classic methods of psychophysics, SDT 
provides both an independent quantitative measure of 
the criterion ( ) that the observer uses in making a 
perceptual judgment, and a relatively pure measure13 
 

 
 
of sensitivity (d’). The major assumptions of SDT 
are: 1) the observations (sensory data) on which the 
decision is based may arise from either conforming or 
nonconforming items, 2) the observations may be 
represented as varying continuously along a single 
dimension forming two probability density functions 
(N and SN), and 3) both probability density functions 
can be described by two normal distribution with 
equal variances. The criterion (ß) or policy to 
determine whether the observation results from the N 
or the SN distribution is established by a cutoff value 
Xc on the continuum of observations. 
In a quality inspection context, as described by Drury 
and Fox (1975), SDT proposes that the human, 
functioning as a defect detection device, builds up in 
the neural system two distributions of activity: one 
relating to the probability of accepting an unit, the 
other to the probability of rejecting it. The degree of 
separation of these two distributions’ means is a 
measure of the inspector’s discriminability of the 
defects (d ). The criterion level ( ), which is the ratio 
of the two ordinates of the curves at a given level Xc , 
delineates the boundary between accepting and 
rejecting a unit, and in doing so takes in some good 
units to be rejected and some faulty units to be 
accepted. Inspectors make a correct decision either by 
accepting a good unit (correct rejection) or by 
rejecting an unacceptable unit (hit). They fail either 
by not detecting a rejectable defect (miss) or by 
falsely reporting the presence of a rejectable defect 
(false alarm). A theoretical SDT distribution is shown 
in Figure 3 (Wickens, 1992). 
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Figure 3.Theoretical SDT distribution (Wickens, 
1992). 
In a quality inspection context, as described by Drury 
and Fox (1975), SDT proposes that the human, 
functioning as a defect detection device, builds up in 
the neural system two distributions of activity: one 
relating to the probability of accepting an unit, the 
other to the probability of rejecting it. The degree of 
separation of these two distributions’ means is a 
measure of the inspector’s discriminability of the 
defects (d ). The criterion level ( ), which is the ratio 
of the two ordinates of the curves at a given level Xc , 
delineates the boundary between accepting and 
rejecting a unit, and in doing so takes in some good 
units to be rejected and some faulty units to be 
accepted. Inspectors make a correct decision either by 
accepting a good unit (correct rejection) or by 
rejecting an unacceptable unit (hit). They fail either 
by not detecting a rejectable defect (miss) or by 
falsely reporting the presence of a rejectable defect 
(false alarm). A theoretical SDT distribution is shown 
in Figure 3 (Wickens, 1992). 
 
RESULT & DISCUSSION 
 
Both decision making performance measures (d and 
ß) are derived from the hit rate and the false alarm 
rate 
Decision making performance changes over time. 
study in which the subjects were required to detect a 
signal (the longer of two fixed-duration changes from 
a standard brightness) during a 60 minute monitoring 
session 
The effect of knowledge of results (KR) on decision 
making performance is beneficial but complex 
Training has been identified as essential to improving 
the decision making performance of human operators  

Zero-defect products and shorter lead-
time production are vital for the survival and success 
of AMS in a highly competitive WCM. 
 
CONCLUSIONS 
 
Production runs of products with different designs 
and a shorter life cycle. With this variety of products 
manufactured in batches, the different types of 
defects that the inspector was expected to detect 
increased significantly. As a result, the difficulty of 
the quality inspection task also increased 
Efforts to automate the quality inspection task have 
not been as successful with sensory inspections as 
with various physical inspections 
Despite the contributions of research to the 
understanding of human performance in the quality 
inspection task, the manufacturing trend has been to 
design quality schemes that compensate for poor 
inspector performance instead of trying to improve it 
(Drury, 1992). 
The simplest description of the visual quality 
inspection task is to search, recognize a defect, and 
make a decision on the part’s acceptability within the 
quality limits. 
Decision making performance changes over time 
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