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Design, Fabrication and Evaluation of a Flower Grading Machine,
Equiped with\a\Cultivar Classification System; Hardware

Alireza Soleimanipour, Gholan Reza Chegini, Jafar Massah, Payam Zarafshan,
Mahdi Nasouri-Gazani
Department of Agrotechnology, College of Aburaihan, University of Tehran

N\
ABSTRACT P >

In the compe\titive markets, quality is the most important factor effecting the sales of products. The
traditionalefethods for evaluation of agricultural products are person-oriented, inaccurate and time-
consumingy 'So, practical tools based on modern technologies are preferred as well as considered as a
necessity. A flower grading machine was designed and fabricated to recognize the cultivars of cut flowers
and\grade them which consisted of two sections: software and hardware. The machine's hardware includes a
flower handling unit, a data acquisition unit (computer vision system), and an ejection unit (pneumatic
system and electronic controller). After designing, fabricating and testing the every part of hardware section,
separately, the components merged and the machine was tested in a real condition. In general, the machine
has the capacity of cultivar recognition and grading of 60 flowers per minute.

Keywords: Computer vision, Pneumatic, Cut-flowers, Grading machine.
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Figure 1. Schematic diagram of flowers grading machine.
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YU 5108 (0 Sy g ! (slod (ANt IS gusuar 3 olws gy ool (> 15b w?
. Jusl aslg -Y-Y

o>y (Sy90 Gam el Sy

as b}w ul?v.u‘ Lg‘:b;d.a M‘L"SO )5.:5.45).‘5” g.)"‘ o eolawl )L)uuSJJ.j )9.:9.49J.a.i]| LSJ )|
G plewily iy (Bras oy Bl b eizres iled Jos Sy 4 5 0k G :
S pald 1 olSEins S e (glacaend 5L 5,50 90 5 olii a5 Wil (glojluil <

Ailgiy 0lfws Lo 0,90 le cpeli y 0gdle

> ya 50 555509 S g cnlpl iles Jol> 1,
B9 oo dmlore 135 Dja0 4 olKiws Jom s 5ige 5L 0450 S e yolei bLs )l (Y-Y) o (Y-)) Ly, & azg

Td:FXR *-l (‘u_\)

N) _2nT,N .

Pe = F.2nR <% = 60 (V—Y)

T, = (6 x 1.5 X 9.81) X 0.55 = 48.56 N.m -.-\3\

p _2TX4B56x10 o \?
NG N3

gt i RAN) Jpame 5 o> slaais o5 5l dole s FANM) S oo 0oy (g sl p3¥ 55kt Ta ool o o8

5 53 L g oaal s & g 4 st NG D) o5t i 550 (1350 s OV 5335 5501 L 50 o+ Pe M) Ja w5y
Sy a5 ol ol Gl oS 3,85 10 je0 Veoo 9,5 590 b Dl obS oV 1 A jeigeg iSU S Y liebsl o po (28,5
Sl eslaal b jgige 5] %@bae o s 2l 48D 50 590 Vel a8 Canloo S5 gutaz o oflws jo e axly S0
Jodo 4l oo Rl s et ST 5ige (795 oS Cnlpln b ool Al Y e) g0 fas Cand b Ggile oS0

. i ge L 0lfs (g Lhgels clle o SilSe Lom anly ¢ gyl S 5l ooliul
1 05, LIRS 08 sl ailoles (gl o oolil S Jam axls ) ygige <08 JUl gl gatsobe; doms - Jgy alleles 5|
Sy dae oBiws Sligd yeme G5, g wad lp) TLT2-BM-20F 8 oS L jo5 e Slomdd comiyley Jou sae S5 -
s
P b%@ o=z 3l s 99 0 (oSS 850 so7e S9) 2 e 1) ZT2-8M-20F (28 0S'L e (g logild sanple;
\ -, Wog yie s Yo slign b dens (sl canlio sae VY &ilais olass e Lo VAV/AA > 15
\) (33 VFF ailaso sloss g e Lo Vo (sl e loo VYVY Job a) 1312-8M 8 oS L somle) dend -

SE37.4 5Vs5 iz ) ¢yfodue DIOY Ceslinds «yia oo §+IFY )15 b b Ar 03, 5,5 o9 el ¥ o) olSiis Zulf (655 po gt -
(e o Job 40 DIN 1630 s lastew! gubo

Sy g oyl ol -

ollios Cull 35 50 (gt & eSS 55550 0l o3l a2 slo e Slocens dae oz -

YV sl g yiadie Voo o5 a8 xe Lo £ Sl ,h8) JPE010 5 a5 L TimKen aas, G (bg,see Koy, sae g0 -
(s oS 1) Sl oo ol e L

¢ http://biosystemcongress.basu.ac.ir



>

SilSo (qmikigo (o 0 SIS ot 3 N @
O 231 & g 3ilS0 9 ka9t @ &

uw{'i.'ﬁuh%!ufwmf' I ] s

Buali Sina Universioy

Gubo ST 374 0Ys8 i 5l o duo MOF Calies o oo WS/ )5 8 LA 03, 550 s il F alg)) ol Jlye0 joa -
5 (e slw YO Jsb 4 [DIN 1630 o, laskes!

(Y JS8) ows Slyg0 50 4 S5 Jo 0ol slizl ceald gl s -

o &S o~

S
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Cylinder opening time (ms)

Pressure (Bar) 25% vavle 50% valve 75% valve N 100% valve
Mean SD Mean SD Mean SD Mean SD

1 281.3 2.52 234 11.27 217 A0 3.46 218.7 6.43
2 180.3 3.06 138.7 6.11 138.3 8.33 137.3 11.02
3 126 1 96 1.73 943 1.53 94 1.73
4 106.3 6.51 81 3.61 \\73.3 1.53 72 1.73
5 93 2 72 2.65 68.3 2.31 70.7 351
6 81.3 1.15 713 0.58 4 63 1 62 1

7 78.3 1.15 67.3 2524, 63.3 2.52 62.7 1.15
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