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1. Smart farming

2. Precision farming

3. Digital farming

4. Date acquisition technologies

5. Dead reckoning

6. Machine vision

7. Global Positioning System (GPS)
8. Laser-Based

9. Inertial sensors

10. Geomagnetic direction sensors
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1. Internet Of Things

2. Drones

3. Unmanned Aerial Vehicles

4. Normalized Difference Vegetation Index (NDVI)
5. Crop Water Stress Index (CWSI)

6. Canopy Chlorophyll Content Index (CCCI)

7. Near Infrared (NIR)
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Agrispread spreader 2017. Available at:
http://www.agrispread.com/productcategory/-
computers

Amazone Operation Manual 2014. Available at:
http://et.amazone.de/files/pdf/mg1646.pdf
Kubota pendulum spreader platform 2016
Available at: https://kubota.ca/getme-
dia/c8e35333-fc0c-427¢c-9691-1fe2b68abbcl/
Kubota VS-Pendulum-Spreaders CA GB?ext
=pdf

Primo spreader 2014. Available at: http://ww-
w.maschio.com/assets/Uploads/Leaflet-PRI-
MO-2015-02-W0022658 1 R-EN.pdf

Rabe spreader catalogs 2015. Available at:
http://www.rabe-gb.de/sites/default/files/rabe/-
catalogs/ra.le .pl .ploughs 1703.en .wb .pdf

11. Kahn Fertilizer spreaders
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1- Rock picking machine: an improvement in a
rock picking machine, Alden Heppner,1990, pub-
lication number: US07628016

2- Mechanical rock picker: improved mechani-
cal machines, Merle W. Petersen, 1955, publica-
tion number: US2852082A

3- Rock picker: conventional rock pickers usual-
ly consist of a rotary rake or a fixed prong assem-
bly, Leslie hulicsko,1975, publication number:
US4040489A

3-Rotary rock picker: A rock picking apparatus
has a fork and reel assembly and a stone bucket,
Leon Malinowski, 1979, publication number:
US06028661

4-Rock picker with storage conveyors: A rock
picker has a plurality of high capacity conveyors,
Harley D. Fahrenholz,1982, publication number:
US06190373

5-Self — propelled transportable rock picker: an
improvement of rock picker system,Melvin
S.AHO,2008,publication number:US7658233B1
6- http://www.daghayegh.com

7- https://www.bbk-iran.com/article

+
e
e
5



9 ‘53,‘..\.& .)l}.o Sddws o L‘,,.ﬂ.?; d.:.]g' Q‘}a )| oolazul d.‘:;r.‘ﬁq.)l."'
plaS 2 cales g Ll

Oz oL Ly

Q'}Qs ol&islo s‘ﬁ'..'\.éb_'_l.i..p sl oils (eI guL:...'b)K ‘_gsqr..‘...ila
shayanmohammaddini@gmail.com

ol Goome YIS coodls Lai> gl 2138 Slge (53lweslel ple g o 5l conl O)le (gassazy
Li> 5 gudy Jyame gloylil (I3l Guizran g Bpae al>jo U (559158 9 <oy 5l
L s gl po (bl (aile g Y Glyied ganaiey ploj (b o o adsl cudeS

Dpdyen Syge g Ghiislygle dndl 095 5 (S g 0,5 0T S g ST 0959 o)l
S Fhg oolul 2 dlge 055UsT elgil 51 T 50 5 0ud 5T 90 HLILs 51 (213 Slge (Gossatu
Slge ol (g yme iy g e 4 4T Cuwl a8F L1L8 eoliiul 5y50 Sy 0 L5

023010 5 0
- & & &© ®© © & & @ & & & & ®»* ®» ¥ &»* @ & &» @ & «s

\\\\\\\\

o’ 7Y

WAA Glono ipgd o)lodh o)l 0599 (3198 o Caruo (o209 37— (oode 4 il ‘.-; :f




ft\aa

=

o

2S5 ans e LS5 pgiaegll | (oo S atgy 5l
Sis 39050 3912 ¢ )bk VW 098250, Glazr (ogeizesl]
porizagdl auSt ool & ConFpSson peiegll
gl gome el il plo 5 Galipginsd slooeS]
Oyl a8 58 gu oliand 0T S L Lol 09 e
Jolos oy g 0ad 43,5 b o5l 3 4T, o s 4 Yl
Pl &5 39500 039381 ()] 4 Luagll ijon sl (alend
MR Sl e o (PBlo j15ge 9 00d Hedids I g
Kiphhor hp)ls a9 B s ol @l b 0,5 00
posieegll (ogaze (593,835t 4ans (558l ouile gl
odbigd O ygods ST a5 cunl caShe g gile g p)F VIV
Caalsud 0,50 SBSGL Jlg g hgd D0t ol bl
(238 olge (3503 (sabdiay sl Jigd D500 pyaiesl]
Lol ol jiag S0 YO-Y) (lg & jg0ds g yheg, Ko VoV
@ (ogiengll Jigd 5l lBE Slge (0gel gty p3 el
GaLa Slp B5dce odlitul Jeg)Sae V-V Culs
N0 Culd 4y goguinagll high 5l g Sl jey o093
e SMah 65k (595 (P23 (Sl S o0 0 00 g S
Sy S 5 g S FO-F e Cialind 4y (ageinegll
L) SzgS o2 bl e g oolel sl samin (oldE slge (y0ges
V0--Ae Cubs 4 gegeiegll g (Olginm, ogate
DS oo ookl ey S

sagezell By rks sl

S5 Comlur 5| Cugh) 9 o5eaST Jilie ;o porienll
porigegll ST ST 4 ggdge (pl Sl o5
3% 00 d3nS | rolaw 00 5 oy lai b g8 pbaws 10 culiolonw]
addsl Slga lsieds pgriagll 5l ST it ol &l bl
L SY bawgio] mhaw wb gl ooliiul 138 slge (gandtn,
kg sblye 5l (S 09h osillgy (S dlge 4V
dlgo 3l porirasll JUL! o (com 45 el (nl pgainagl]
Bl eddgaiaing (ol dlge 4 SY 90y (gabaiug 4
595 e ekS 5o lp pS e B0 5l S (Soye Slg0
JGo 10udaglSY posisagll 45 45 cal 55 oblt KM
pSskS 2 ln oS ke S haid SI0E olge 4y pociiogl]
opez bawgs )5 lee Feode il (S sbas g dale>
Bgdien @33 5o Jlaie (ol &5 3980 Ol G 0)ly I
Flie 3 (255 Cuglie Sl g 0o S (oogiieagll By
Sal 10555 5 (oo B3 x_:%&"’_

s rem 4y 009 lom g 98 4 Doi JBuE pgiiegll
DSt Zaghy 3985 5l (cagairogll (aiaatag adslSlgs
39> 5 dileiion [§6,:5 gl Hlane slge (Rl 5 eundlly S
Sl (ooguinagll Bg)bs ol (i3 g0 g 030 Blod 50
wotbe 23 Sl 5 620 5l 58 (29 s pd Sl
ol 15,595 5

ogeiell Bgrk cules

b s (ag e Vo culs 4) iU poriengll his
Jigd onl oo p)d pln o el ) sl Bl (g5l

el p RSl e jeboty dlie Ceand 5l ] a0l

15 g lgie (38l

Ol 3 s o SIS g5 iy
by oo Shew e 10 Jlo 3 5L sl
S5 o YO Jlu 4o .ab a3l 3 (Tsai- Lun)
Sl yogy 8 delyo bledice B ypal a4y w8 e o (g3ldelS
& &S sle b oM VY- Jlo jo s )5 Ll &elS
RS e VYOV Jlo 4o g b o, Wl Jaws
Lyl o QLS 25 JLis a4 ol polo adild 4y g0 sloyeis
Gilwdels Cuo VP Lo ;)0 dalizg, pii 9 VFO- Lo o

_ D 18 9% 0 Slofag Coeal

laaz b 51 el 5 LSl o Canio (nl Slalang ol o
el ais oolitil SIS o dgs adsl slse plgicay glacsy 5 (2
Paper) | 4 a5 dal 00 juod & jg0ds 0adbs 5> (sloax b
S9) )‘._«J_‘ (P § s (Pgad d-% 5l am xS s (Pulp
S el oo Cewsay &5 5,9 4] ‘;,;;5;3&,:..@614;&.@
VAFE Jlo o gyaidew g9 5l s3lwdels puiile glasl 5l
w092 5| Caslys Friedrich Keller o a5 SleJl G ¢ g0
4 oSl g5 (oM YADD Lo j5 sles angs S pas
w |y &5y ays Charls Watt ¢ Hugh Burgoss slagl
5 0gad gyl o 0dilg Iogu gy a5 olend b9,
I, &5 joz ays Bejamin Tilghman . ¢ode YAFF Lo
! 038U a5 3505 glal (Cudlgm (hg)) (land (g 4
4 36 4 ol iledslS Caie 50 gy e ek B9
el Tl (SlSa g 51 5015 oot (oloand
ol ol LaisS o ooliiul 0,8 g dclize, Sl (gl 225 g4
S 2 0ES Ble g sessy dalsl 9 4 51 Jatdor ggels
§ 0B g g3 (lBA>g Al iCusl alnigul g dlugn w8
Aileion JoaSG 1) caio ool 6,008 o] >

G mlio )0 &I sLilje

Sl ian 5 ol o5 5 5 (s plasbland ) 3315
Gooly His yo 325 sl o |y 55 s p it 1 S5
LSQ..LZ.;S»:-‘.L;LA-O Oyairadd ] WS-"“‘ 9 PBLB"’ .)L:.é [ ui....‘.._f
S dainl 2 ogdle coul j5 ohgay Slud falge 2l )8 (29>
39 gn 4225 Lay yu 525 nazma o g 039 il (15

(S A &Lﬂ.u: FL aels iT-t._i.Ll.n

5 S 10355 2 (297 Ceeslie 5l Cusb) 3sai blas s SelS
(2l g ogde Canl g QG AE 5l (129, 9 518 39 (mizres
S 3,555 5 g g Sl S

poiaasl]

pariengll (talosy azu
3 Glodss (idu sogainagll By b a5 ol Jlo Joz 3 i
e oo bS8 |yl Slgs (ganding Cade (o adgl olge
Jozd (G1d el otk e Slaiedr 5B il (Sl
Coad s 09l oolatul ola8 Slge gaaia glail (gl aS

- r IWAA b (90 o ko (o)l 0390 (g8 Juow Catiuo g fi— ode 5l

L4




Ol 5o Badey aiiiled (oM YYY' e g VYV n sl JLs o
oo Cales Jb gl GLdSSl o ' 69,900 anles Jeol>
el gl wuled s Coddse b )5 jsbay 1) s
359058 (6 5SH Slxio & jged Shalé aliwgas |, arslos
Sbs 5ol CSlo WV o dg0> ;0 paaze 5,8 blgl 5o
O £yl auilyd jo

SIS sl (225 ysbas T I MG (93ee VAL T JLo o
G 9 (595 (6395 (O S S slals; 4 (2138 slge
pb 4 a5 woF eslaiul silugsS 5§ LgeS Calo
Jlo ;9 35 1) 095 a5 pb a5 0l Bgyme ygaml 33 !
LV i Sl 5l b Sl Ty s3de VA
sobas e VANY Lo j0 .05 aiogi 1) ald Y SG 2lgs
4 8,5 G sl (y5tmss 50 (g5lug S o815 gl ol
oads sy Ll 00 gty (s YADF Ll o oS
Lhug o YAYF Jlu 0 OS¢l cole )l am b
o plowl alwg by 4 (bsd ol 2yl T smdsiil
b Lo slojls slae cov Slojle 0w V172 Jlo
a5l Caro Gl @l (Sados 5 50 s 5 sl S
5,5 15

g5 o a5 b ol sl mpminantT Sogh 198A Jlo o
5 ol Jiisder Jals ablie c2tls cle 4 bgd o
sl

Loy cwed VYoV Jlo 5l g5l8 (oo el o1l jo Ll
90 2l8E dlge (5l b Akl yo LS 6l &y el
o 35 (6308 osh aulsh 5 Sl blog 23,5 15 ang
9 5 de) by olKiws ¢ oxd loslaiul b guws jebas VY- 4
oley Rl 5 Sluls 5l nSsl gl 0l plaxl ops
b S EWoAE W Sl (5508 EYgarte (6 5 uils
Jbo 53 a8 S0y 00l g e 3958 (6)ISS sl 55
@ el (Gl (485, Ganates Coz 318 (bgd gl AYY
23285 )18 680 e 8550 9 ceai Ol )5 095 (55SY
Gantin plo eSS buy g3l8 by ol
Slga'cdel g0 (sauaing sl 318 ogd l yoged oolaiul
38 bod sllje

Aied pglie >y slads o blie jo lag] Clél

Sl 42,0 Yo Oyl azxye Blie o 3B (b

1. Hanbori

2. Nikola Appert
3. Peter

4. Astiwneson

Db 35 53,95 o Sl oo o ok
St slp ST (egatay il pd 6l pged]
Jed 3l retS aiilelos S5 L oLdS olie olge yoged
poniagll Ligd 10 solel slié Slge 51 .04 solitul pgairayl]
Dgad P)f 9.3‘99)&1.4 ‘L:"”}’ 019"(5‘” 1) \.Ji ‘..L.Jl.) 0l (gudun

cglw l—é,).B, 4..:*5

Sy, @l dlse ganaie Bg)b e 5l (S
Coio 3l e 6, 5d S a5 ol ol oolizel .l glain s
&...a.))l.:_a ",1‘_}..._'9'\_11...:\"“' A_;oi C.\.o.!@soog.! ‘_g;o"wf
S slded glag i cols mad Pl 50 5 90,500
G b alal) oo annd 155 del co jlad 4 pge St
Do g

ladod Bg,b 5 aied sblje

shae ools b Sle @ el (5 oleend A 5l allS
030 9 pab a3 coi plil | L2iSly AigSd 39> (saixe
Db oo ads T el AL (0 0ld (gibdiuy Jeae
(JES 4y g ais 15,95 5 o9 Al I glasd B,
..LJ}...JLSA aslo calize (_glb\_i:) 3 Lm:)LL:‘

9 J]..L.J:> & |) 9> (Goime Cul, ajl._%! 9 009 Slad asld
(510).3.?0) ‘_gl.holi«)s)& P o.L....os.;B .!a...:g., 1) L.JT 4o ,e
...Lib.)sn (‘..nS)LaJJ(B....:)

ladad By g aded culae

1A odg L.?JL‘:; Jnl}f- 9 Lbj)l)} LSLQJ}HJ P dJLu..D d.,.........".u
Loawslis jo gladad gyl b adld oSS sy ol
Jig o as o uli8l el aS o)ls (b oy Adud g1
Sgsb 30 Jparme 9gai p plin )3 45 3l 3929 sl )l
b Jasl olae slge a5 9 00l 03,5 4l 5 gewd (gladd
Sl glwalis slaals IS 5l as )0 AD ol > o
Glasd >, sudody slag S 5l as0V0 g slais
gl o0 (Sdhn

Jol> slo pallaliglaz s By b gkl o il Sz
ale QL ol 5l S casl Al (o sezge dlge il

> b o3le By b

Olxl 30 9 Lo o (318 Bg,bb Colus azesny ,B
e Do 51 J3 Jlo VY @ 38 Gg)k alag &)l
5 6O VYT Jlo sga> j0 &8 318 098 o o8ls Cuns
S ol 8 S IS TS Sy Lo Losngs
&b as b 5l s 690l VOVD Jlu &5 s ol el
2 e VPP Jlo 10 00,5 oy w305 lo ol 4

W

WAA Lo cpgd 0 lod o303y 0590 (ngf o Camiuo (Zu g i (ool 44.:-&-51,; —_f




b SCdly ulas

B liss glgl ay dLadils IS ;0 00iiS SaS oals (lg—e
.]q_ﬂ)_..: o Lth...&_..DLa u_ﬂ d_fd.cli.\.h 9 0ol oola__ul
o g 35 al s i I laaSa D a bl e L]
Loyl Lol plexslaw oS wags S Jié; 5l
s o JSis e yegie

abe

2) www.bpsico.ir

59.6.: 4 i.:-d-n-r-n-l 610.)'.!.”‘333 t:.u.ost.a.a |6._\.7..1¢L......| tl...!51 Jls.a Q.I!
B3 oo LS (5enST g 550 elugh,

S (bsd cules

b amslie ;o (corrosion) 5,95 g o405 S5j eduy gyl o
Pl dgdien dlml Sram K0 Ganaie adgl olge
@ Sybe sl (bsb U518 5 g 5 eSS0,
S35k 4 e i Sogh S 50 aaolil ()39 08 pogas
Ded o ol (perforation) ol #lyew aci o 9 (5318 Jogd
5 Ky et el Wlgi oo 538 (bgd o Jol> (Fo)55
D9h (2l Slge bl Shals

S (sbgd (F05555 5l T el> slaghy,

SY ;23 5 Gbsd ()5 e o BF obml 6 xS el -
spiiedr ganos Gl e ol (5,58 (ol gaind -
Sawsl Ko S35l o jlax 0SS

sokazeds LB dlge 3l oadeldl U1 o I8 4 5l (5 o095 -
o sbd (25 gl 2 0055

by sbgd slea anlss plSn oY &)l > a0 ‘:*-‘l‘) -

3 o oy 0,555 gl S Sl 4o sl
Sl by adSis

slsie a0 Lo sl byl ol )85l (g legs -
byye soasr b (257 5

U Sasdly

4_:_!51 .)19.,0 6L74) a5 ol o0l ol )“'}1 JL..: Yoo Sgd> 40
Jib 5o e 23Sl |y IncKadly csilslis (5isdiun
lLSldl b ganais LIS ¢ i, allds glaans
L.JL’ nLﬁdJL:JBJ 6&.:.1L_u.:_«-|l O] M—"'L;-d LSLQL:\.& -o.bL:_! 6'.‘51..\# LS])J
[_gLAp.LB Ll o.); LL:.: (G s Q)jfa 9 L.nf:».ib' WSS 9
g aniily s w5 susats )0 3L Gudgl Sl 5 sl elw
S35 48 Sl gl VAYE Jlo 3 olosls s Jeaslpce
Sleslainl VA0 Jlo 10 peo Slex K 5l any .l gg )l
sl loolazul V0. sams sla s Laulgl 5l .ackl o
$9ld 45 0l Jsbo (o iz g 0D 9 )d (Sdl S e
oj950l 33,5 My (b JulSS 5 Cuenl S e slagld
03,5 las sloolal] 358 Coonl (gunains jo LS 05,5
Syl j18 Sl Jol ax )0 10 B pae i Jlaisl g
locStudly (sl

9 (wnSe Yo Tl 2 oS VBB 13) o5 Logaso 559,511
el Bl Eald

B oed slaolius jo oYU (6d S5O bl 5l lacseldl
Wi’ |30 (6 Al

Sl 45 s0E (g anazn (SlaYIS 5l ol slaws ply 4o Loy
Dxble polite il QLB L (gopn
4 Sl (2SS 5 sy )3 25 (6551 4 laSadl
31 5k glaiads g5k g 5318 ogd

fc\'av

il:_. _:‘f WWAA ol (9o o losds (o)l 0390 (088 Juow Camiuo  ra g i ode il




Tlool b (5 55 bl
99yl
o Lb 315 5o

R\ ST Ir Lot] ICQPCIR CUIS | IWORP VY LY Jig-P) JL PC SROUNT SR ¥ L Wi byl iyl dsé,n.fd'.\.ilé

ntroduction to Dielectric Heating

Microwave and substance reaction
Microwave (MW) irradiation uses an electromagnetic field at a specific frequency. The MW frequency
range is an ample interval that ranges from 300 MHz to 300 GHz. However, only a few frequencies are al-
lowed for industrial, scientific, and medical uses (ISM frequencies), and in general 0.915 and 2.45 GHz are
those most used worldwide.
A typical MW generator for such frequencies can be found in the magnetron, the same device that equips
domestic and laboratory MW ovens. Magnetrons for industrial applications can reach power ratings in the
tens of kilowatts (kW); laboratory appliances usually use ratings below 1 kW. Recently, the introduction of
solid-state generators has permitted the emission band of the MW generator to be made narrower, allowing
the user to vary the frequency of the system within the range of allowed ISM frequencies.
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At a frequency of a few gigahertz (GHz), name-
ly, at the allowed ISM frequency of 2.45 GHz,
matter interacts with the electromagnetic field
mainly via dipole reorientation and induced po-
larization phenomena. Even though the interac-
tion with the electric field is of principal
importance for most of the chemical environ-
ment, the fact that the magnetic component ac-
counts for the magnetic loss in compounds with
high permeability is another mechanism via
which heat is generated. At 2.45 GHz, the ener-
gy of an MW photon is close to 0.00001 eV,
and hence it is too weak to break even hydrogen
bonds. Moreover, it is also much lower than the
energy required for Brownian motion. Thus,
one has to keep in mind that the efficiency of
MW irradiation on chemical syntheses is strict-
ly related to the conversion of electromagnetic
energy to heat. Both the nature of reactants and
the geometry of the MW reactor affect heat gen-
eration in the reaction medium.

Properties of microwave exposed materials
The major physical parameters that are of im-
portance for MW-assisted extraction include
solubility, the dielectric constant, and dissipa-
tion factors. Working at 2,45 MHz, the polarity
of the solvent is the main factor because sol-
vents with high dielectric constants (e.g., water
and alcohols) can absorb more MW energy than
nonpolar solvents

Mechanism of Microwave Extraction

The fundamentals of the microwave extraction
(MAE) process are different from those of con-
ventional methods (solid-liquid or simply ex-
traction) because the extraction occurs as the
result of changes in the cell structure caused by
electromagnetic waves.

In MAE, the process acceleration and high ex-
traction yield may be the result of a synergistic
combination of two transport phenomena: heat
and mass gradients working in the same direc-
tion. On the other hand, in conventional ex-
tractions, the mass transfer occurs from inside
to the outside, although the heat transfer occurs
from the outside to the inside of the substrate
(Fig. 1). In addition, although in conventional

extraction the heat is transferred from the heat-
ing medium to the interior of the sample, in
MAE the heat is dissipated volumetrically in-
side the irradiated medium. The solvent pene-
trates into the solid matrix by diffusion
(effective), and the solute is dissolved until
reaching a concentration limited by the charac-
teristics of the solid. The solution containing
the solute diffuses to the surface by effective dif-
fusion. Finally, by natural or forced convection,
the solution is transferred from the surface to
the bulk solution (Fig. 2).
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The extraction process takes place in three dif-
ferent steps: an equilibrium phase where the
phenomena of solubilization and partition inter-
vene, in which the substrate is removed from
the outer surface of the particle at an approxi-
mately constant velocity. Then, this stage is fol-
lowed by an intermediary transition phase to
diffusion. The resistance to mass transfer be-
gins to appear in the solid-liquid interface; in
this period the mass transfer by convection an
diffusion prevails. In the last phase, the solut
must overcome the interactions that bind it t
the matrix and diffuse into the extracting sol
vent. The extraction rate in this period is low
characterized by the removal of the extrac
through the diffusion mechanism. This point i
an irreversible step of the extraction process; i
is often regarded as the limiting step of the pro
cess.

Extraction of Essential Oils by distillation

The traditional way of isolating volatile com-
pounds as essential oils from plant material is
distillation. During distillation, fragrant plants
are exposed to boiling water or steam, releasing
their essential oils through evaporation. Recov-
ery of the essential oil is facilitated by distilla-
tion of two immiscible liquids (water and
essential oil) based on the principle that the
combined vapor pressure equals the ambient
pressure at the boiling temperature. Thus, the in-
gredients of essential oil, for which boiling
points normally range from 200:C to 300;C,
are evaporated at a temperature close to that of
water. The laden steam of the essential oil rises
and enters narrow tubing that is cooled by an
outside source. As steam and essential oil va-
pors are condensed, both are collected and sepa-
rated in a vessel traditionally called the
Florentine flask. The essential oil, which is
lighter than water, floats at the top while water
goes to the bottom and can easily be separated.
The amount of essential oil produced depends
on four main criteria: the length of distillation
time, the temperature, the operating pressure,
and, most importantly, the type and quality of
the plant material. Typically, the yield of essen-
tial oils from plants is between 0.005% and
10%

Microwave Hydrodistillation (MWHD)

The process microwave hydrodistillation (M-
WHD), which was developed by Stashenko et
al. in 2004, is based completely on the classical
hydro distillation principle; a part of the hydro-
distillation assembly line is placed in the micro-
wave oven (Fig. 3).
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Figure 3

The matrix is installed with water into a reactor
that has already

been placed inside the microwave oven. The re-
frigeration system and the part estimated to re-
cover essences are situated outside the oven.
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