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IN TROD UCTIO N

P roblem  Identification

Inspection  o f  quality is increasingly im portant in industry  due to the 
tigh tened  quality  dem ands o f both product responsibility  and h igh  com petition  
in  w orld -w ide m arket. It is a part o f the production process tha t m akes sure 
tha t faults are no t d istributed to, and also the part o f  the quality  control 
functions. The inspection  task is com posed o f search and decision-m aking 
com ponents. It is estim ated as a cognitive task requiring a high vig ilant process, 
since the inspecto r has to interpret the incom ing inform ation  and m ake 
decisions i f  a target is present. By its nature, it possesses all the characteristics 
o f  a m onotonous, continuing repetitive and boring activity. This m ay affect the 
inspection  perform ance and increased m ental and postural fatigue.

The properties o f repetition and m onotony in inspection  tasks lead  to 
the use o f  autom atic or m achine-paced operation. W hen m an and m achines are 
linked  together, they  have to adjust their strategies and rates o f  w ork to each 
other. O ften  m an  m ust adapt its strategies and behavior to the m ach ine and not 
in  the o ther w ay. H ow ever, to coordinate w ith  inanim ate objects, such  as 
m achine, m akes w orker feels difficult to m odify his or her activ ity  due to the 
im posing  dem ands o f  the m achine. Therefore, the m atching betw een  m an and 
m achine is very im portant m atter to be considered. The perform ance o f  
m achine usually  rem ains uniform  in  all the shifts w hile the perform ance o f  the 
m an  w orking  w ith  m achine varies during the shifts w ith various conditions and 
rhythm s o f  alertness, fatigue, etc. To get an effective w ork output, the idea o f 
rest breaks during w ork is proposed to allow the recovery o f  w ork  load b y  w ork 
perfo rm ance from  a psycho-physical decreasing level.

V isual task  requires a w ell-coordinated system  o f hands, eyes and 
brain. H igh  repetitive nature o f the visual w ork increases

a. v isual fatigue,
b. m ental fatigue in processing incom ing data,
c. reac tion  tim e as a sign o f dysfunction o f  the psycho m otoric system ,
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d. physical fatigue, since the w ork is done in a p erm anen t sitting 
posture, static m uscle  load o f the upper lim bs, neck and shoulders m ust be 
taken  into  account as well, and

e. subjectively  experienced feelings o f  annoyance and fatigue.

In  this study, the ergonom ic principle was em ployed to study  cognitive 
conditions o f  inspectors as affected by w ork and organizational factors. In 
know ing the significance o f contributing factors influencing the inspection  task, 
the study could  resu lt in recom m endations for a w ork im provem ent program .

O bjectives

The objectives o f this study were as follows:
1. S tudy responses o f workers w ho perform  an inspection  task o f 

electronic parts and investigate correlation betw een w orkers fatigue and 
inspection  perform ance,

2. C om pare cum ulative m ental fatigue signs o f  w orkers betw een  two 
shifts and paced-condition  w ith two types o f rest allow ances,

3. D evelop fatigue evaluation criteria w hich include w ork  stress in  real 
w ork  situation.

Scope

This study attem pts to m easure the degree o f  m ental fatigue caused  by 
the continuous undertaking o f the inspection task. For m ental fatigue, both  
objective and  subjective methods o f m easurem ent w ere used on w orkers two 
tim es a day, before and after working. The objective m ethods w ere 1) critical 
flicker fusion  frequency, 2) reaction tim e, 3) m easurem ent o f  w ork output, 
and 4) m easurem ent o f  sleeping hours on the day before testing. For the 
subjective m ethod, a self-scaling questionnaire was used to assess the 
subjective feelings. The results from  the above m easurem ent w ou ld  be 
analyzed  by  using  a com puterized statistical package. The fuzzy  set theo ry  
w ou ld  be app lied  to determ ine the significant effects o f the contribu ting  factors 
to m ental fatigue levels. The technique o f  electrom yography (E M G ) w as also 
u sed  to iden tify  the existence o f neck and shoulder fatigue due to p ro longed  
sitting. It w as done during working tim e o f  a day. H eart rate  m ay also be an 
effective w ay to m easure physical and m ental fatigue. To detect m ental 
d isturbance, signal o f  heart potentials should show  a decreasing tim e betw een
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each b ea t ("R" to "R" peak). Therefore, a full E lectrocardiographic signal is 
necessary , w hich  is not practical in field studies. H ow ever, h ea rt rate m ay be 
an ind icato r o f  general fatigue.

M ethods and Procedures

T hree subjects participated in this study. The fo llow ing  m ethods w ere 
used to assess m ental fatigue during work:

1. M easuring  subjective frequency o f flicker fusion o f  the eyes
2. M easuring  reaction  time o f light and sound stim uli
3. R ecord ing  subjective feeling o f fatigue in b ip o la r  self-scaling 

questionnaire
To get m ore details about physical and m ental fatigue, one subject was 

used  as volunteer. The m easurem ents were done at the beginning  and the end 
o f w eek as follow s:

1. M easuring  electrom yography (EM G) o f trapezius m uscle
2. M easuring  heart rate during work.

E xpected  B enefits

The benefits expected from the study are:
1. The results w ill be em ployed as the basic guide line for a w ork-rest 

schedule o f  the inspection  task. This deals w ith m icroscope w ork  and sitting 
posture, and can be used for m icroscope w ork and sitting posture, and can be 
u sed  fo r o ther tasks that have sim ilar w orkload. The aim  o f such a guide line 
is decrease faults and increase efficiency in the long run.

2. This study w ill be advantageous to the m anagem ent in  considering or 
re-considering  the use o f m achine-paced operation instead  o f  self-paced 
operation  fo r an inspection  task or to redesign the total w ork system .

3. This study will prom ote the application o f  fuzzy m ethodology  in  
ergonom ic fie ld  o f  research.

4. This study w ill prom ote further research activities in fie ld  ergonom ic 
research  in e lectronics plant.
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