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[ FIBEDMETTRILFE (Radiation Energy of Light Source) J
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[ HEMBEB LD RETHEE (Spectral Reflectance)
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RELEDHAND=HDHEREFTDHI
Most Suitable Wavelength Bands
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Reflectance (%)
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PL filtering Light and Dome
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Camera

PL filter

Light

| True color

Reflecting plate Diffuser
Mirror Iiﬁ
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Problems on image acquisition
(Dome and diffuser)

Halation Surrounding walls reflection
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Effect of PL filtering

PL filtering image
(Two PL filters are used in
front of camera and light)

all

reflection

.

alls of dome or diffuser

Dome image
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Cuticular layer of apple fruit
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DL with PL filter
(more than 1000nm) / -

alog
lamp

\ (800~ 7000nm)

PL filter Heat absorption filters

“DL” 1s an SI Seiko-original
illumination equipment for image
acquisition to make direct lighting
possible.

Small power (50W) and high
conversion efficiency from
electricity into light.
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The first
polarizing filter

Cuticlar layer

Epidermal cell
Parenchyma cell

Camera

Scattered light

The second
polarizing filter

<« L ADbsorption
scattering

Plant Surface
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Biological materials

« category 1 (glossy surface fruits:
apples, tomato, eggplant, pepper, lemon)

« category 2 (short hair fruits or powdery
fruits:

Kiwi, peach, pear, banana)

« category 3 (root vegetables:
potato, Daikon radish)
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Lighting Device Arrangement

Arrangement 1 Arrangement 2 and 3
(Dome walls and 4 DLs) (Diffusers or PL filters and 4 DLs)

30cmx30cm Plate ‘ '

DL TVCamera

-
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Category 1 (Smooth and thick cuticle)

I\

Eggplant

Dome Diffuser PL filter
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Category 2 (Rough cuticle)

‘i

Peach
Dome Diffuser PL filter
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Category 3 (No cuticle)

Daikon radish

Potato
Dome Diffuser PL filter
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Rel ati on between degree of gl oss and
cuti cul ar | ayer thi ckness

Degree of gloss: SD within twice area of halation
Category 1

100
90

80
70 - tomato eggplant

60 -
o0 -
40
30
20
1

Degree of gloss

potato 20 40 60 80 100 120
radish

Category 3

Thickness of cuticular layer (pixel)

(100 pixels is almost 25 um.)
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Images on different exposure conditions

Exp.1
(dark)

Exp.2
(mid)

Exp.3
(bright)

Dome Diffuser PL filter
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HSI on different exposure conditions

Exp.1
(dark)

Exp.2
(mid)

Exp.3
(bright)

Dome Diffuser PL filter
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Exp.1
(dark)

Exp.2
(mid)

Exp.3
(bright)

Dome Diffuser DL with PL filter
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Hue on different exposure conditions

370
360
390
340
330
320
310
300

S e
/ -¢- Diffuser
Dome
/ PL
Exp.1(dark) Exp.2(midium) Exp.(bright)

(Average hue value change except too bright and too dark pixels)
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Saturation

- .{ Exp.1
© (dark)

AN (mid)

Exp.3
(bright)

Dome Diffuser DL with PL filter
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Saturation on different exposure conditions

200
180
160
140
120
100
80
60
40
20
0

// - Diffuser

Dome

PL

Exp.1(dark) Exp.2(midium) Exp.(bright)

(Average hue value change except too bright and too dark pixels)
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Polarization on crops

Po o , canll 0

Cuticular
Layer
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angle of
incidence

Polarization

angle of
reflection

S-component

P-component

When “n” is 1.5,
Brewster angle is 56.3.

Tan 6= n

0 : angle of incidence
n : refractive index

S-polarization
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