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Quality parameter

Nondestructive technology

Geometry
Appearance

Machine vision, compared with geometry algorithm
Machine vision with artificial intelligence
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Quality parameter Nondestructive technology

Machine vision

Diameter . S
Machine vision

Length . S

) Machine vision

Cross section . S
; Electronic weighing
Weight . .
. Calculate from size and weight

Density

Microwave response
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Quality parameter Nondestructive technology

Color hue range | Optical properties

Machine vision as a spectrophotometer
Hue identification | Machine vision as a spectrophotometer
% of discoloration | Machine vision

% of surface color | Machine vision

CE 5> sttE Fie| FHOIA A v|uty HEI|E

Quality parameter Nondestructive technology

Quality parameter Nondestructive technology

Firmness Acoustic response (apple, melons)
Impact response (apple, melons)
Gas evolution detection
Mechanical vibration response
Impact response (apples, peaches)
Ultrasonic transmission
(watermelons)

Microwave response

Sugar content | NIR, Delayed Light Emission
Magnetic response

(sugar refractometer)

Dielectric response

Soluble solids measurement

<E 6> st WRFZe FHA H vl HE7|&

Quality parameter Nondestructive technology

Spongy Acoustic response
(ultrasonic reflection)

Woodiness X-ray machine vision
Water content | Microwave response
NIR
Lipid content Magnetic resonance
Internal Acoustic response

(ultrasonic transmission)

X-ray machine vision

Acoustic response(ultrasonic
transmission)

Optical response(light transmission)
Acoustic response

(ultrasonic reflection)

breakdown
Open Spaces

Softness

=
rok
nx
=)
OHl
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on

Molds, decays | Visible and UV spectrum machine

vision
Optical properties
Rot Visible and UV spectrum machine
Black—Rot vision
X-ray imaging

Acoustic response

<
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Quality parameter Nondestructive technology

Cracks, splits | Visible and UV spectrum machine

vision Ultrasonic and NMR imaging

Split pits X-ray imaging(peaches)
Roots Machine vision
Peeling Machine vision(onions)
Thick skins Optical response

(IR, visible light reflection)
Magnetic response(NMR)
X-ray machine vision
Acoustic response(Ultrasonics)

Seeds, cores
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Quality parameter Nondestructive technology

Cuts Visible and UV spectrum machine vision
Worm holes Machine vision
Indentations Machine vision

Scars Machine vision

Freezing Visible and UV spectrum machine vision
Sunburn UV spectrum machine vision
Hail damage UV spectrum machine vision
Insects and Machine vision
worms Optical properties(oranges)
Peel Injury Machine vision
Bruises Acoustic response(ultrasonic reflection)
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Calibration Chemical & Physical
Modeling = Properties

Spectroscopic Data

Multivariate Regression Method

»impleBegression Metlyod * Widely Applicable (complex systems)

i

.Appli:::rigt:s;l;mited(basedonBeer'sLaw) « Still based on Chemistry
* pply complex systems * MLR,PCR,PLS, ANN........
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