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SUMMARY

In this study, the 3D simulation technique setup and applied a justice
analysis and facilities analysis technique for an enemy situation equipment plan
of APC. Through these, we developed an equipment plan program and the best

APC 3D simulation model for a best suited justice design.
The main results of this study are like followings.

O We applied the MI-NPS(Meta Intelligent — New Production System)
technique for the best suited virtual APC construction. The MI-NPS technique
can verify all elements to happen in the spot at APC, spot analysis and
problem discovery, introduce seniority specialized technique, create the remedy,
presents the verification plan about remedies, create new layout concept and
structure, train the spot expert of an object APC. The MI-NPS technique was

proved to be available.

O We developed the virtual APC simulation model for process plan and
proper facilities of APC. It is a progressive model from process analysis of
APC to module development of simulation unit, Lay-out construction,
simulation analysis, and application and adaption of the results as well.
Through it, we can inspect proper facilities, process, worker, production, and
productivity in the computers, and we can create various alternative plans.
This simulation model for process design seems to be very useful for reuse
and analysis, since it can product the result data as real time by easy
construction and modification of Lay-out and by reflecting individual characters
of the facilities onto modularized unit process models. In this study, it is

expected to be a APC model of Korean type by developing APC model for



various virtual agricultural products by adapting to various agricultural
products in the future, since it was developed for leaf vegetables and fruit

vegetables.

O Plans for basic facilities were established for unit items for each area by
constructing optimal 3D layout onto APC construction by attaching automation
techniques and 3D simulation techniques which are being used for construction
of manufacturing system and optimal production by adapting FMS, against
small quantity batch production of many kinds, in order to increase utilization
of APC. And, data base was constructed by developing standard 3D model of
machine devices for each process in order to enable the analyzation of quality
specification of machine devices of domestic main APC’s for leaf vegetables.
Thus, when they establish plans for basic facilities of APC, the environment
which has common possessing and understanding of shape of APC was
constructed from early stage of plans for facilities among project
teams(facilities planing division - process designing division - simulation
analyzing division — 3D modeling division) through 3D modeling of same shape
with real APC shape by the effect of DMU same with real things through 3D
design process by modification of design process which makes 3D CAD data
as master data from the existing design process which manges 2D CAD
drawings as master data. So, on the basis of it, it is estimated that the
establishment of plans for optimal facilities is available which was not came
true or testified as 2D by increasing effectivity of communication as well as
establishment of 'prior co-work’ system which reflects the problems in early
stage of establishment which can be happened in the process, later. And, it is
estimated that active confrontation is available to establish various APC model

of Korean type including attachment of advanced techniques in the future, by

_10_



modification or easy reusing when it is needed to construct optimal APC for
fruit vegetables by renewing the related machine device information as updated
information by user library function as well as establishment of data base and
development of standard model with accurate shape of related machine devices

of main APC for fruit vegetables by using 3D CAD.

O For inspection and facilities plans for APC, it can connect 3D model with
process design simulation model developed in this study for scientific and
objective process, lay-out, working method, producing plan design and
estimate. And, it can adapt for establishment of virtual engineering
environment, management and design for virtual APC, testification and
evaluation of process/facilities, visualization of process/facilities, and training
through virtual APC. And, these techniques are regarded to take a role for the
development of related fields because it can be used by non-specialists or
beginners as well as specialists. Furthermore, it can shorten the period of
process design and construction design which require long time, and the

designing method on existing 2D basis.

_11_
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2-1. s 9]y

Quality parameter

Nondestructive technology

Geometry

Appearance

Machine vision, compared with geometry algorithm

Machine vision with artificial intelligence

==

2-2. EAHE 279

Quality parameter

Nondestructive technology

Diameter
Length
Cross section
Weight

Density

Machine vision

Machine vision

Machine vision

Electronic weighing

Calculate from size and weight

Microwave response

=

>

2-3. FHE A9

wAAA B ovshy] HET)e

l

Quality parameter

Nondestructive technology

Color hue range

Hue identification
% of discoloration

% of surface color

Optical properties

Machine vision as a spectrophotometer
Machine vision as a spectrophotometer
Machine vision

Machine vision
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2 H 9 487

Quality parameter

Nondestructive technology

Firmness

Sugar content

Acoustic response (apple, melons)

Impact response (apple, melons)

Gas evolution detection

Mechanical vibration response (watermelons)
Impact response (apples, peaches)

Ultrasonic transmission (watermelons)

Microwave response (dielectric, structure, density)
NIR, Delayed Light Emission

Magnetic response (NMR, sugar refractometer)
Dielectric response

Soluble solids measurement

=51

2-5. 4HE Foje +4

AA B vy A g7 e

Quality parameter

Nondestructive technology

Molds, decays

Rot
Black-Rot

Visible and UV spectrum machine vision
Optical properties

Visible and UV spectrum machine vision
X-ray imaging

Acoustic response(ultrasonic-sweetpotatoes)
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Quality parameter

Nondestructive technology

Spongy
Woodiness

Water content
Lipid content
Internal breakdown

Open Spaces

Softness

Acoustic response(ultrasonic reflection)
X-ray machine vision

Microwave response

NIR

Magnetic resonance

Acoustic response(ultrasonic transmission)
X-ray machine vision

Acoustic response(ultrasonic transmission)
Optical response(light transmission)

Acoustic response(ultrasonic reflection)

F 2-7. FAHE AT FHJAA F vy H8T)e

Quality parameter

Nondestructive technology

Cracks, splits

Split pits
Roots
Peeling
Thick skins

Seeds, cores

Visible and UV spectrum machine vision
Ultrasonic and NMR imaging

X-ray imaging(peaches)

Machine vision

Machine vision(onions)

Optical response(IR, UV, visible light reflection)
Magnetic response(NMR)

X-ray machine vision

Acoustic response(Ultrasonics)
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2-8. HAHE A4

Quality parameter

Nondestructive technology

Cuts
Worm holes
Indentations
Scars
Freezing
Sunburn
Hail damage
Insects and worms
Peel Injury

Bruises

Visible and UV spectrum machine vision
Machine vision

Machine vision

Machine vision

Visible and UV spectrum machine vision

UV spectrum machine vision

UV spectrum machine vision

Machine vision

Optical properties(Delay Light Emission-oranges)
Machine vision

Acoustic response(ultrasonic reflection—-apples)
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