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A Study on Optoelectronic Type Sorter for Salted Prunes
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The sorting: of scabbed salted prunes (Prunes mume Sieb. et
Zucc.) is a difficult and laborious work in the processing of prepared
prunes. Approximately 30 percent cost of prepared prunes accounted
for labour. Automatic sorting of the scabbed prunes would greatly
reduce the cost of the prepared prunes.

Optical reflectance proerties of salted prunes, including normal |
and scabbed ones, were studied by ORIEL’s fiber optic spectral E
system. The detected area was enlarged to 10 times by microsope
to sense the small scabbed spot by photomultiplier. The data
indicated that the reflectance of surface in the spectral range from
530 nm to 590 nm were most efficient for identifying the scabbed
spot from normal samples. _

This study developed a prototype conveyer sorter which contains
a variable speed conveyer, sensing and lighting house, identifying
and quantitative device, and ejector controller. A 35-elements silicon
P-N junction photodiode array was used as sensing device which
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focused by a 2-lense type minus inversive focus device to detect
the sample on the conveyer. A ringed LED was used as a light
source which isolates the spectral at 590nm. The identifying device
is composed of chopped window comparator which sets the up-down
threshold confined under the deviation of the reflectance of the

digital to analog converter, analog to digital divider, and level
detector. The ejector controller controls the delay time and duration
time of the ejector to eject the unacceptable prunes exactly.

The results shows that, under a conveyer speed at 244 mm. per
second, illumination at 49 Lux, sample feeding pitch 30 mm., and 62.5
KHz scanning frepucy, the capacity of the sorter is approximately
144 Kg. per hour for prunes which an average weight of 5 gram.
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5 salted prunes. The quantiative device composed of binary counter,
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Fig 1. Equipment used for salted
prunes reflectance examination.
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Fig 3. Reflectance curve of salted
prunes.
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Fig 4. T-test curve of scabbed salted
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Table 1. Mean value, variance, standard deviation of salted prunes reflectance.

B R % 3 o CEO® K
(nm) T MR E GECNCENE -8 W R
400.00 7.18 1.20 1.10 8.57 6.93 2.63
410.00 7.16 1.46 1.21 8.42 5.88 2.42
420.00 7.23 1.64 1.28 8.87 6.50 2.55
430.00 7.21 6.33 2.52 9.97 7.81 2.79
440.00 8.13 0.58 0.76 10.06 7.44 2.73
450.00 7.31 1.05 1.02 9.25 5.79 2.41
460.00 7.69 1.04 1.02 9.66 6.17 2.48
470.00 7.82 0.81 0.90 10.00 6.48 2.55
480.00 7.83 1.06 1.03 10.26 6.36 2.52
490.00 7.96 0.98 0.99 10.43 6.65 2.58
500.00 8.25 1.12 1.06 10.74 7.50 2.74
510.00 8.30 1.27 1.13 11.00 6.67 2.58
520.00 8.67 1.44 1.20 11.59 6.79 2.61
530.00 9.57 1.59 1.26 12.90 8.02 2.83
540.00 10.54 1.21 1.10 14.47 10.40 3.22
550.00 10.59 1.29 1.14 14.48 10.14 3.18
560.00 10.71 3.32 1.82 14.48 9.09 3.01
570.00 12.36 2.61 1.61 16.87 12.76 3.57
580.00 12,77 3.21 1.79 17.43 14.35 3.79
590.00 12.83 5.16 2.27 17.20 11.55 3.40
600.00 12.95 4.92 2.22 16.64 11.55 3.40
610.00 13.90 4.95 2.22 17.43 14.05 3.75
620.00 15.27 4.45 2.11 18.23 14.44 3.80
630.00 15.27 4.66 2.16 18.73 14.96 3.87
640.00 15.63 5.83 2.4 18.64 16.37 4.05
650.00 14.95 5.19 2.28 17.14 14.99 3.87
660.00 13.55 7.25 2.69 15.88 18.27 4.27
670.00 13.39 9.80 3.13 15.90 24.79 4.98
680.00 15.37 9.21 3.03 17.80 28.99 5.38
690.00 18.35 11.25 3.35 21.06 27.57 5.25
700.00 19.23 16.50 4.06 21.82 20.03 4.48
710.00 21.65 20.93 4.57 23.94 34.12 5.83
720.00 22.38 19.73 4.44 24.76 32.65 5.71
730.00 23.60 39.14 6.26 26.52 30.10 5.49
740.00 24.65 47.11 6.86 26.48 25.71 5.07
750.00 25.00 58.71 7.66 22.07 26.63 5.16
760.00 26.79 60.59 7.78 25.71 53.06 7.28
770.00 27.63 81.37 9.02 22.11 54.29 7.37
780.00 21.15 114.64 10.71 16.92 21.30 4.62
790.00 23.81 68.03 8.25 - 22.86 58.05 7.62
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E(t-test) i H 5 BHBER » FRIEK 530nm-
500nm HEA  MHEHREEPRHEZ
OREREN3I% a2 BRI RRERN
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R bz Fok o WEERNX B8R IIT
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FAAA HAMAMATSU S2311-35Q #AAWH
72 2 PETEAE 0 B 5 T ARRE L2 A -
TR BETZ G ~ BIE
RS 1 mmZ B RAEEELR

B HFREBRNE 6 Fia  KRARN~B)Z 5
B BIAWEE—BE 2 B B—BEER
TEE AREEY - RE_BETWE T EEEN
2 REEELR T S2311-35Q ZEE ) BB A
HAMAMATSU S52311-35Q Z BET) k. A5k
HOKTHRE T BRI 7 BUR 0 AR B+ 15V de
~ —15Vdc ~ +5Vdc 2 & (power) ~ REF)
B (clock) ~ #E#AMRM (start pulse) » &
MRz BRAES (regulator) RELSTHE (
multiplexer) K $2311-35Q —BERE o {5
BB (signal processor) H#/ARRAZ
RS (controller) BEFISTIE » WfF
HLHRBEZHIRBHEKRE (video amplifier
) BOR#ERL ) FHBERABIE 8 R o B9
TREEEE 62.5 KHz -~ i2iglR Ik 64@E KA
—R~EE 49LxT S2311-35Q ZREHHIRI ©
EFlERNER ZHER
1B N B Z 35 ~ BlfE
] 28 BEEEMESREERNES
EHES o B BILEE G IER AR B £
JeR ST ISR o BET T8n ) R (

I

X2 k- BRBERIITHAERERE L FR

Table 2. The kinds and properties of commercial photodiode array.

B &AL R PRFIBLE A Rk B T B WO R X EE E B A i
BlOE WA (nm) (Hz)
CENTRONIC
LD-1 20 0.95mm 0.9mm 200-1000 50M, typ Bl
HAMAMATSU
$2311-35Q 35 1.0mm 0.94mm 190-1100 1M, 1IKQ B5
52317-35Q 35 1.0mm 0.94mm 190-1100 1M, 1IKQ 2
S2301-128 128 5 ¢ m 36 #m 200-1000 2M, max PCD(D)
$2304-256 256 25 £ m 13 um 200-1000 2M, typ PCD
NEC
# PD791D 4096 7 £ m 5pm 400-1200 3.5M, max CCD(GEED)
OKI
OPA-128H 128 25 #m 15 #m 400-1000 1M, max PMOS
OPA-256C-1 256 13 #m 8 um 400-1000 4M, max CCD

i : 1. PCD—Plasma Coupled Device
2. CCD—Charge Coupled Device
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Fig 5.Appearance of HAMAMATSU
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Fig 6. Focus and image system design
with two thin leness.
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Fig 7. Block diagram of HAMAMATSU
§2311-35Q driver and amplifier.
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Fig 8. Appearance of HAMAMATSU
S$2311-35Q driver and amplifier
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Fig 9. The signals detection of
HAMAMATSU S2311-35Q driver
and amplifier.
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Fig 10. Detail circuits of “identification”
circuit.

R [E3Es ] RSB0 EA 12 frm T (
binary) B s U4~ U6 ERB ¥ ILiEmes
(digital to analog converter) » ¥ [#HHEE;
1 IREGTEGE R DGR s US~ UTAIERE
H/ Bk i ss (analog/digital divider)
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Fig 11. Signals detection of
“identification” circuit.
CH1: Clock CH2: Reading Pulse
REF1: Data REF2: Data Reset

Ly
X ot Gesb/aree Benverser (rrase.omn

x—geevea—reen

s s e —x - o — X T

Rl2 [EE] HEERFAERE
Fig 12. Detail circuits of “quantitative’
circuit.
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Fig 13. Signals detection of
“quantitative” circuit.
CHI: Scab Pulse D/A Output
CH2: Analog/Digital Divider of
Scab/Area
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Fig 14. Detail circuits of level detector
and one-shot controller.
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Fig 15. Appearance of conveyor
prototype sorter.
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Fig 16. Layout diagram of conveyor
proto-type sorter.
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Fig 17. Appearance of decision circuits
and control panel of sorter.
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