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Load Cell Based High Speed Weighting Method for Potato
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ABSTRACT

Potatos. together with tangerines. are one of the major agricultural products in Jeju. and the production

account for more than 30 % of the domestic production.

Recently some kinds of sorting machine for potatos

are available. but they are not extensively used because their performance is not satisfactory and/or they are

very expensive. This paper presents a load based high speed weighting method for sorting the potatos. This

method is based on the fact that the linear momentum of a potato is proportional to the mass of it. The

usefulness of the method is demonstrated with sets of experiments
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Fig. 2. Amplifier & filtering circuit.
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Fig. 3. Effect of filter.
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Fig. 4. Linear pattern of load cell.
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Fig. 5. Schematic diagram of the weighting system.

Table 2. OQutput characteristics according to impact

direction
o Standard
Impact direction Average Deviation
Direction of 1.133 0.029
semimajor axis
Direction of 1.029 0.038
semiminor axis

Table 3. Output characteristics according to impact
direction with buffer

. Standard
Impact direction Average Deviation
Direction of 0.843 0.034
semimajor axis
Direction of 0.860 0.041
semiminor axis

Table 4. Physical properties of buffer

. PVA (Poly Viny!
Material Alcohol)
Density (g/cm) 0.082
Tensile strength(Kg/cm2) 2.0
30% compressive strength -
75
(g/cm2)
porosity( %) 90
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Table 5. Results various signal treatments

Mass Integral method

Average method

Maxium method

(g) AVG(Y) STD Error(g) | AVG(V)

STD | Error{g) | AVG(V) | STD | Error(g)

100 1763.6 68.40 127 0.302

0.020 109 0.35%6 0.031 9.7

200 2231.1 99.41 186 0.483

0.042 23.1 0.678 0071 22.2

300 28279 237.36 443 0.663

0.091 49.5 1.005 0.148 46.4

400 3369.1 186.32 34.8 0.849

0.067 36.8 1.314 0.107 33.5

V/100g 535.2 0.182

0.319

—+— Integral
/| —a— Average
T [V}
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Fig. 6. Linear patterns.

MR
] 3
F%/Rﬂ

4. EENSER o SLME

>
=~}

olg} go] FEA HAuigl A% FFAZ Pyl
disl @At &% YuojojdES 224 Atojd] A
g. 283 ¢xEF T4 & WIAIIEM 2
B4 gotuy) 43 dgd APe FYHAT 4
g2 100g. 200g. 300g. 400g #RE 7 A7|E=
7MY ERo2 &34k

Fig. 8% Fig. 9= <143 £ 712 49 dvolHe
¥e MELT $FF A wE Z IR 37
H 29 54 oA FU@ AFold. o] ARE ¥
Aeled dE &£%271 255 Y283 AAx
¢35 FAZ Fe5E  AlAsL FeH7 dE
of &YAYe] AJE ¢ F A% EF Fig. 10%
Fig. 112 &3E32 FAd @& 23 (EFHAE
Foz [AF F2) SH22AH FFo] A2
Aol Ffe FAZL FHEFE 237 FOEX F
Fo] & FLE 238 a7} Fbsta leu 2
3% 23A FRAHA 4o

a8y @3y A7 FEFE FHH0 AA
B2 @A &40 AZ 7 A 2EAY UT
Mol EA7t € F Arh =G FFo] 2 AAAF
2 ¢35 5A Imelde FHYHl AsH &F

1

100g 200g 300g 400¢

Qutput characteristics according to belt
speed (Buffer thickness : 2cm. Impact
distance : 16cm)

Fig. 8.

B



oM
+
1>
N
ox
rit
02
Op4
Flok

100g 200g 300g 4009

Error(%

1009 400g

Fig. 9. Output characteristics according to buffer
thickness {Impact distance : 18cm. Belt
speed : 1.5m/s)

Fig. 11. Error characteristics according to buffer
thickness (Impact distance : 16cm. Belt

speed : 1.5m/s)
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Fig. 10. Error characteristics according to buffer

thickness (Impact distance : 18cm. Belt
speed : 1.5m/s)
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Fig. 12. Error characteristics according to impact
distance (Belt speed 1.2m/s. Buffer
thickness : 2cm)
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Fig. 13. Error characteristics according to impact
distance. (Belt speed : 1.5m/s, Buffer
thickness : 2cm)
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Table 6. Standard values of the weighting method

Signal treatment Maximum
Buffer thickness 2cm
Belt speed 1.5m/s
Impact distance 18cm
100g : 0.356
Threshold voltage g%g (;ggg
400g © 1.314
Voltage/g 0.00319
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Fig. 14. Weight distribution.

Table 7. Sorting results

Number of | 0 - | 100- | 200- | 300- |4008 -
potatos | 100g | 200¢ | 3008 | 4008
Total 708 921 309 147 75
Over -
weight 104 3 27 14 X
Under
weight
Error
(%)
Total
error (%)

146 | 78 [ 139 | 156 | 186

11.8
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Table 8. Characteristics of error

0- | 100- | 200~ | 300- | 400-
100g | 200¢ | 300g | 4008

Within 1 AVG | eco | 1455 | 2489 | 3532 | 4351
the grade| (g)

AVG Y1109 o104 | 3113 4172 <
Over | (g)

STD | 116 | 132 | 124 | 38 | «x

AVG | w5 | 1940 | 2886 | 3873
Under | (g)

STD | x 82 | 93 | 102 | 127

Table 9. Repeatability of the method

Weight (nmgar) (nErrng:er) %E’;:)r
0 -100g 682 46 6.8
100-200g 893 91 10.1
200-300g 39 35 9.7
300-400g 145 19 131
400g- 75 11 146
Total 2154 202 9.37
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