. ) . ) -’
Sl (gweigo (ho 0 $KS (yuodd 31 % @
01 231 &y gl 390500 g poinsnn gt A\ &

*
al

du,_w{vfh‘;mf;!u_"ldi/a" Puali Sin

39l Sy 9 Haumwlogil 3o (gursdus (510 9 3 gl (S o (SO )5

T 95 5 dub 1ol (5 ol yhne

amiriparian@basu.ac.ir «eiwe g cwdige 09,5 5 ,9LaS 0aSisls s degs slEils Loliwl!

nayerifard@engineer.Com i mge swiido 09,5 «(55,5LaS 0aSisls (i e gy sl8iils e )| cuolicds IS ais- gl yzils”

A

A
ol sbdl ilre (silwands 5 feoe0 S vl swaies ladises | Ll )l acgemme S bl o ol Bas (guman Lgloﬁ{“}.as S

Osmlogil 50 alie 035l 5 (gl IS Ll .l aube (50,5 glo Al 5l gl 00 ads (gl oad (550] mez gadaw o ool
9 ody bl il sw)p gl g 0529 Gl (pl Ho sl aiesls Uwu-‘-*'l-" Lulys g odg >l 090 50 LSM‘-’LC)U"‘ @ 6)olas
Ll 3l cgaman slojguin pol> o o aiias oY alge 5 eoias b b sbbewdle plusl sl slafm sl cunsy
el (65,5liS Caio jo (gamdn ad iy Saptiaw gwyp Alae ol 5l Bas aee atd i L 6)91(54 bl 5l g dd,0 4 goladl
02 S5u9taS 53 LT 3 )15 s sl gl Jgool olaal p Jluzms samdn 30 slagby; 5l @GS g o Jold Gaios ! Ll

. C
el (65950010 9 (65,9 ¢ (5 9L lBF@Eg0 4 59, 2 (ol Sy 09 o0
GoygleS Sl o mmw U315 lgn lej «s,98 (gilwidine (55 ,5liS Ookmlegil csom ¥ sl ) g 1 gulS lals

AN
N
N\
. . . . . N g . .
Applications of 3D imaging systems in automation and agricultural robotics
Jafar Amiri Parian®, Tayebeh Nayerifard?
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2MS. in Mechanical Engineering o(Blosystem nayerifard@engineer.com

ABSTRACT

The main aim in the three-dimensional |mag|ng is creating a set of cloud points from geometric samples
of a subject’s surface and making a virtudl §1mu1at10n of objects. Efficiency increase of resources through
automation of agriculture requires moreximformation about the production process. Sensors are necessary for
monitoring the status and condition_of\production by recognizing the surrounding structures such as objects,
field structures, natural or artificial®markers, and obstacles. Currently, three-dimensional (3-D) sensors are
economically affordable and techfiologically advanced largely. The aim of this review paper is to investigate
the state-of-the-art of 3-D, wision systems in agriculture. The structure of this research consists of an
overview of the different gptical 3-D vision techniques, based on the basic principles. Afterwards, their
application in agriculture réeviewed. The focus lays on vehicle navigation, and crop and animal husbandry.

Keywords: *3:DfSensors, agricultural automation, optical triangulation, time of flight, interferometry,
agricultural rebetics
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