' . . . >
SilSio (weigo (o 0 555 (wend 3L %
O 391 & gl 390 g i g \

d"."’f":"‘ﬁ“ﬁ(ﬂf"“f"’f’ Buali &

Seguol yilgl by 3l ooliwl b ba,yl5 s oy 350 4y gebaaw bas 1 g S0 510!

Ol

&

>
e Universioy

rél»\é I [ Sho Ly doo L Gozxo 33,9

Email: f.mohammadi@uok.ac.ir « s )5 ol8iils «(g5,5LiS 0aSiisls (eimmmsgn Sillo (pwdige 0l )| ol )l gozeiils !
Email: mrmaleki@uok.ac.ir ¢ ;liws S olfiils «(53,5LiS 0aSiils cpiiummign (swdige 09,5 boliwl 7
Email: j.khodagi@uoK.ac.ir ¢ ;liws S olSiils ¢(53,0lis saSisly qpimmmgn (swdige 05,5 Lolil ¥
N

RS

bl pae Jds 4y a5 > .l loy65 5 slohg Cuonl 51 e S8eS g la IS o y5le S5 Slge o 6)@}\‘9-5‘
gghe S ol @ind )3 wiler (Bl 3 kg 095 (e ae i mhan 5l S Sl (Ko Condy lisas (slalaxd
ad b s b was oo plul | mhaw (6 Tl cwle g, A g Do slysle Zleel TR 45 Sigul 2yl
OO b 5w (ely (Slated 5 3l a92) At mhaw 4 (59, (HC-SRO4 Juwe) Sl gl rwimlans o]
Sealins o Sesliad 2l 55 50 wilebs ool e s LS+ 139 (s 5 b 00 Joolsh 4 K STy
Sy VoMM slapls L FO-mM B O-mM odgaome S jo 1,55 aw o slails G.L..Q:u 3559 puiS o s (gly
2l el ey Bly (g S0il 5 S sloosls e s Slieis b 1AV 51 3T et o Sl g0 0 0 ,F
Jed BB s y35ee J3lo lails slge v glas )| yiomiw gly ac )55 L.“\L,}u 50 diloles Cowlus ¢ <l a5 ol lis
5 a8 5 ISRl (ol semlosil sl Slsiie cal i 5 003

- . o . " e . . o . .
N e s)lfsla; ‘&.ﬁ"?’“"‘)‘Jﬁ‘ JLonce s@w@a‘a (990 )|).3| (oS wlals
N
N

\\

The On-line Measurement.of Seed Level in Drills Hopper using
Ultrasonic Method

Farzad Mohamma\dil, Mohammad Reza Maleki?, Jalal Khodaei®
M.Sc. student in Mechanics of BioSystems Engineering, Department of Biosystems Engineering, Faculty
of Agriculture;niversity of Kurdistan, Email: f. mohammadi@uok.ac.ir
2Assistant Professor, Department of Biosystems Engineering, Faculty of Agriculture, University of
Kurdistan, Email: mrmaleki@uok.ac.ir
3Assistant Professor-Department of Biosystems Engineering, Faculty of Agriculture, University of

S Kurdistan, Email: j.khodaei@uok.ac.ir

N
ABSTRACT QO

The measurement of the granular materials in grain/fertilizer drills box is a matter of debate where its
operator, should be instantaneously informed form not cultivated areas. The objective of this study was to
develop a#one contact ultrasonic sensor for measurement of the granules level in seed/fertilizer box or hopper.
Anwultrasonic HC-SR04 sensor was initially tested and calibrated for three different surfaces wood, glass and
metal surfaces. A strong correlation of 0.99 was found between estimated and measured distances. Later, the
statics and dynamics test were carried out and a high correlation of 0.97 was found for both tests introducing
the method to be useful for materials level notification. Therefore, the method might be suitable for full
automation of agriculture machinery.

Keywords: Industrial instruments, Level meter, Ultrasonic sensor, grain drill, seed hopper
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Figure 8. The relationship between actual measurement and the measurement of the ultrasonic level meter
system in static state (Wheat and Potash fertilizer).
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