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1 INTRODUCTION

During last decade there has been a significamgdhan driving the production
facilities. Major focus of companies is now placed lean manufacturing,
improving of efficiency and productivity of operatis to maximize output and in
the same time minimizing required resources.

This change is as well affecting the data collectior the efficient and quick
decision making process is mandatory to have feliajualitatively accurate and
real time available information. Majority of the rporations and now as well
mid-size companies invested already into the ERResys allowing them to have
a really detailed overview about production captdéd. However all those
systems are working only in case of availabilitydaita. Data can be extracted
either automatically or manually and this process to take place in the area of
occurrence of information source. In industrial garction plants automatisation
is on the rise, however there are still plenty e source locations where only
manual entry of data by operator is possible.

Quality of data coming from manual entry of infoitina is a key element in
efficiency of decision making process for all sugipfunctions and as well
management allowing them to quickly react on chaggtircumstances of
working environment.

This paper is intended to quality organization mersbso as other broad
audience dealing with manual entry issues and aisaty such acquired.

2 METHODOLOGY AND ANALYSIS

Quality of data coming from manual entry of infoimas is a key element in
efficiency of decision making process for all sugipfunctions and as well
management allowing them to quickly react on chaggcircumstances of
working environment.
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Major issues arising from manual entry of data bensummarized according
Warren Wolfe (Points North, 2013) to delayed cesiorting, slowed decision
making process, inaccurate reporting due to maawats, labour involved with
documentation storage.

Concerning point of costs we can assume as welks cofs labour needed to
perform manual data entry and the work time ofdperators/supervisors needed
to collect information and have in hand written figping into the system.

Solution for above mentioned issues is the automndtta acquisition process
using specialized system for manual data entryeplam the area of data
occurrence enabling fast data input.

Majority of currently available systems are basedaeb client architecture and
are using possibilities of the web based forms @retklists e.g. ProductionACE
report generator (Production Process, 2013).

This solution is cheap, easy to use, adjustableaanédssible for wide population.
However it is very similar to manual data typing®and in the end is not
preventing an operator to have mistyping defectiaRility and stability of
system in case of big data loads (more than 10:@€@&ds per hour) can be also
questionable.

Other solutions are based on the special applitationning on the workstations
available directly in production able to directlgramunicate with the superior
systems like ERP’s, e.gSuiteMDI'™ (CADCAM Integration, 2013). Those
software are allowing to improve the manual datuésition by implementing of

checking algorithms and cooperation with superi®PE. They are as well

much more stable and reliable in difficult prodoatienvironment.

Another possibilities are specialized software’d amdules running as a part of
the ERP systems like Pegasie IDEA (Pegasie Techieslp2013). This solution
is the highly efficient, reliable, and stable. M bther hand as well most costly
possibility of solving manual entry issues.

Overall all of those systems are lacking one ofrttast important features and
are not taking into account one of the major pples of getting data based on
the philosophy WYSIWYG — what you see is what yetL g

Operator performing a data entry is required tedethe proper data group by
selecting from written possibilities. Operator ssv@ell required to input the bulk
data using a keyboard. Operator is requested threothe data by clicking on
the buttons using a mouse or any other I/O devleof those requirements are
then increasing a time needed to perform a daty eperation, needs further
investments into the hardware, requires a spaceemMuelocate them, are not
following WYSIWYG principle and in the end are rs@ quick as required and
with certain amount of human errors data qualitgti$ not as good as required
(Robbins, 2013).
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3 CASE STUDY: PRODUCTION DATA ACQUISITION AND
ANALYSIS MANAGEMENT SYSTEM IN FAURECIA KOSICE

Faurecia Slovakia, plant Kosice is a part of thenpgany Faurecia which is
leading supplier of automotive industry worldwiddant Kosice is a part of the
Faurecia’s business group Interior Systems andoéxializing in the leather
processing. Kosice plant is delivering Instrumerinéls, Door Panels and
various interior part of the cars covered with nalfwr artificial leather to 11
customers in Germany, France, Great Britain, Séifica, Poland and Slovakia.
OEM'’s supplied by Kosice are Daimler, Land Rove3 AP Ford, and Volvo.

In plant Faurecia Kosice various covering technsqalee used for covering of the
interior systems product groups. Automatic coveriag simple plain surfaces
like central console covers, semiautomatic coverimging presses with
specialized tools for more difficult products likarts of doorpanels up to the
fully manual covering of difficult shaped produditee instrument panels. All of
those processes are still requiring certain operatwmlvement for loading and
unloading of material finished products into thecimae and finalizing the part.
The most important point of aspect control in tinel ®f the production line is
performed on every of the part being produced ahdcomurse have to be
performed by human as the assessment of the winotkigt depends on many
factors. Surface cover (leather or artificial lea)hnatural defects (weins, scars,
wrinkles) have to be assessed according agreedastim with OEM, various
levels of aspect defects can be accepted due tmiogeneity of the materials
etc.

Result of this final check is than the most impotteformation coming out of
the production line as all other information aboptoduct functional
characteristics are recorded automatically or nreclbased data are taken into
account.

Originally all of those information has been reamdn paper checklists which
were in the end of the shift collated together bplgaders and supervisors were
manually typing them into the ERP system and ad weMS Excel to allow
further possibilities of reporting and analysis.isTkind of process is very
common in majority of industrial productions as uergs O investments in the
time of implementation as time needed for this namuntry is included in the
cycle time of the final control operation.

Due to the nature of above mentioned solution tlaeeeobvious typing defects
where operator wrongly records number of itemsated as NOK, will possibly
mix up the number in reference codes etc. Secoddiing typing of data by
supervisor additional data noise can be experienogdperforming same
mistakes.

Another difficulty is the availability of such gated data. As the information are
available only in the end of the production shiffiere is a minimum 10 hours
delay (normally 24 hours) between data occurrendedata availability.
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Analysis of such acquired data can be performey after mentioned 24 hours
introducing a significant delay in decision makiorgpcess what can be critical in
case of significant deviation from standard. Tordase such risks, various
solutions including escalation criteria based agam human factor are
implemented, introducing further unclarities andormation noises into the
process.

Due to the nature of such acquired data (numeacal literal) only limited

analysis can be performed usually using MS Excelsipdities. This analysis
usually incorporates creation of charts, histograp@setos of defect etc. Not
allowing to analyse non numerical data like areatié defect location,
significance of the defect etc.

On top of this every production department requaesfferent point of view on
this base of data and thus performs a differentyaisa Quality requires analysis
of NRFT, scraps etc. Production requires analysads produced per hour/per
shift/per day in relation to certain part, prodgobup or even production location
or supervisor, manufacturing engineering is integtsnto the data showing
possible defects coming out of process or tooliieg Ehus every department has
it's own data analysts (special function or joioh€tion within a department),
performing such analysis, usually occupying up @&02of the working time of
employee. This issue costs companies a lot of maneglaries, which could be
invested to better usage of specialist’s abilibasmprovements within a process
or product.

Cross communication between different productidmgsoups working than as a
internal customer/supplier (e.g. one productiore lia supplying cut cloths to
another one which is covering them) is than notsipbs as the data are not
available in real time.

As well exchange of information and reaction potitds between different
departments is questionable.

4 SOLUTION HIGHLIGHTS

To cover all above mentioned requirements an robolsttion is required with
efficient data collection, business intelligenceaailities and analysis support
required for fast decision making process speedpmgeaction in case of non-
conformity.

Important is to think about the architecture of #ystem and combine client-
server possibilities together with application soipp So the data collection
subsystem can be located on any IO device (poridélece/laptop/fixed touch
screen) any platform (windows, OSX, Android) to eowall requirements of
various implementation possibilities.

Placement of the data acquisition device shouléhbibe place where the data
collection is taking place, meaning where is dextlan of the conformity of the
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part. This is usually Final Control workstation tlman be any other workstation
depending of the flowchart of every particular mss (Quality Wall, Warehouse,
Product Audit location etc.). For the sake of é#ficy of the data acquisition all
ergonomic standards have to be respected takiogaocdount height and distance
from operator performing data entry up to the ligbhditions and visibility of
the information on the screen.

To improve the work content related to this datayen is essential to define the
IO device allowing minimum movements needed to beedby operator. The
best solution nowadays is the touch screen pog®bilwhere the 10 device is
incorporating displaying of information with inprequired from operator.

During the application design principles of effgetiallocation of screen content
should be analysed in detail. Meaning, showingithgortant information very
obvious way and information of low priority requig lower attention of operator
with less expressive design.

As already mentioned manual entry of data is mad#igendent on the operator
concentration and discipline. To allow keeping thiscipline is required to
decrease the amount of the operations which opefads to perform to
minimum. Expected value should be around 5 operstiacceptable 10. In case
of operations exceeding 20 separate actions have tefined in order to deploy
more data entry workstations with separate manpolweorder to speed up the
data collection, possibility of incorporating tharbodes scanning all possible
information out of the process or product is a Ipeattice allowing to decrease
need of operator input (e.g. scanning of refereoicéhe part to the system
directly without typing information directly, scaimg of fault code, humber of
operator etc.).

Whole system can be divided into 2 separate sulasigstFirst system solely for
data acquisition allowing real time gathering ofadwith live connection to data
servers (fix line or wireless) and second allowdlaga analysis, reporting, export
of data to other systems like ERP etc. This satutidl allow multiplication of
data entry workstations connected to one data sallewing multiple entries to
be done in the same time. As well robustness ofsyis¢em will be ensured as
system consists of 3 separate subsystems (seiséses, data acquisition and
data analysis) and in case of issue of one sulmysteother one can still work.

Analytical subsystem can be an application whereesx is allowed to all
relevant parties (production, support functionsnagement etc.) with various
levels of access. Using this principle all involvedrties are working over one
data source not using various data coming fronewhfit locations and systems.
Important in this point is the accessibility of #ie data in real time for all users
to allow quick and efficient overview of the siticat and define actions in case
of deviations.

To speed up this process it is essential to haveopelized overviews and
reports already predefined in the analytical sutesysbased on each function
and/or department as every detail and point of vefwseparate function is
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different. Automatisation of creation of those rdpocan lead to system of

notifications over email, phone, and intranet decreasing needed reaction time.
As well the platform on which analytical part wile run can vary from standard

PC up to any mobile device like phone/tablet etc.

In case of special events or in case of significkntiations from standard it is
worth to have the possibility to create on demandlysis and reports using
simple user interface allowing various combinati@issziews on the base data
allowing deeper analysis of the situation and aurtepic e.g. analysis of the
defect coming from particular shift, particular &nof production, particular
operator etc.

Analysis and visualization of the data should beedm graphical form allowing

to see the overview of actual situation as welhwiends to allow anticipation of
the future situation and take necessary actiongahtime decreasing a risk of
deviations in future. Concerning the defect visatlion, not only standard tolls
like ppm analysis, pareto etc. can be used butmdssibilities like defect maps,
comparative analysis etc. are useful.

5 RESULTS AND DISCUSSIONS

All of above mentioned requirements were deeplylysea within a cross
sectional team consisting of management, qualitgireeering and production
functions allowing to create a common timelineifoplementation of the system
which has been called KONIS. Within this timelinsaies of milestones has
been defined allowing to control the implementafppacess and react in case of
deviations to timeline.

Development of the system started in late 2012fasdpilot version consisting
of 1 workstation with touch screen monitor has béeplemented on the
production line in 1st quarter 2013.

After pilot phase, spreading of fine-tuned systawcpeded. Nowadays KONIS
system is applied on 36 workstations covering athdpction lines in the
company.

System allowed immediate saving of approximatel@ @®rking hours for data
analysis monthly performed by engineers, autom#tiseof data entry saved
approximately 20 seconds per part control resuliingnmediate saving of more
than 1600 hours of operator time within a month whdhe same time improved
as well efficiency of the control. The most impottaoutcome of the system
implementation was increased transparency over dhta collection and
immediate overview of actual plant performance vailim quick and efficient
actioning in case of deviations.

Inputs from KONIS are now widely used during praobleolving processes
allowing to cut the ratio of non conforming produdty 75% within half a year
and becoming a benchmark solution within Faureiaijg
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Major advantages of such system are:

» creation of the real time overview about the cursiuation on all
production facilities/lines from the point of vies? produced quantities,
scraps or non-conformities and outlined parts flow;

» decreasing reaction time to non-conformity to miumim

» anticipation of possible non-conformity based @mtts and historical
overview compared with actual situation;

» decrease of the headcount needed for data analysiseporting;

» decreasing “data noise” coming from the manualyeoitdata;

» improving of customer perception of the company;

» detailed and efficient base for problem solvinggess.

Major challenges

» adoption of such system by all involved partiesarsthnding its
advantages;

» detailed and continuous trainings in productiopriomote and let
understand the system;

» cross connection of the system with ERP/MRP systéhin a production
entity;

+ efficient IT support related to functionalitieswhole system;

» further development of the system to become vaiubabtiness
intelligence tool within a company.

Further research and development of the system dwbal possible in close
integration of the system itself into the ERP/MRBtem and as well creating of
business intelligence possibilities with furtherppart of decision making
process within an organization.
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