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1- pic=imread('Picture 1.jpg");
2- pic=im2double(pic);

3- red=pic(:,:,1);

4- green=pic(:,:,2);

5- blue=pic(:,:,3);

6- EXG=2*green-red-blue;

7- bw=im2bw(EXG,.2);

8- subplot(2,2,1)

9- imshow(pic);

10- subplot(2,2,2)

11- imshow(bw);

12- p3=bwareaopen(bw,1400);
13- se = strel(‘disk’,10);

14- p4=imdilate(p3,se);

15- subplot(2,2,3)

16- imshow(p3)

17- subplot(2,2,4)

18- imshow(p4)

19- [l,count]=bwlabel(p4);
20- count

Shamals & sl (K ppas S Al e 53 ol ods o3l 0L 0SS L w2, S (1l Caltie e
}J%f.él.i‘\:.s}\ﬂ}«aju\.:é.w}ol:ml.iL;ﬁl{ﬂjdj:41>-JA):.C....~|aﬁo:‘:&\.ﬁdc@‘u&fuﬁb"-))u)dk

cm@éwb%yq«f,’,@ﬁ,bw_;bpL;ﬁt{w@-wwfﬁ.@\wb&u%m

YA dlae oS




P PY XX gRevY Xy

\"’ |{\ \ /Jeﬁi./v{fﬂ% s gos S0 (g dies

Ol Ggwilimilso 9
Sl //,% Wu,,g,(,,,‘{,g‘ﬂww & o

194 ale (pag JA - 15 1921 (a2 Sl 318541

25 S5y g odd b ojle paie (nl (2 S sl dlo je o ST S Sler Al e 3 el s 63l 0L
5 456 V/BY 350 (.:w,ij! Gl Ol Se ol 0305 LT K loaas ozns ol 1 5 0dd Jles

2-bw

3-P3 4-P4

L i (slaapalS led (sl o0 S (sl ol Calise Jol o0 IS

QJLMQJMMoUHGLAwL?@Sb:|Mcg';au'd}]¢d§.u)34.9)}»)34‘.:4)}@\6.\4)')‘6\]3

ol anglie Bl g sl bjw.nuwl.f:\..\n cﬁ)ﬂ\dlfud_,bum)\‘_;)l;jf}@b A oles
51 aS shilea (Y Jads) i Mwu,;wﬁﬁ,fmwwwu;\m}ujtﬁgfh Jos
ok oylal Sy hailen 5 LAY Ll OT s 5 78/8A L il ﬁ)}f\“ Gl (ol adeia 55 o laosls
vd,,\_ﬂ;oT@uduaauwﬁ,;asyl_és\wmofﬂ;m Jgdor slaesls gyl o)y 5skta

el 0l 51|

YA dlas uS




P PY XX gRevY Xy

iy | Ol Cpamoliilion

194 ale (pag JA - 15 1921 (a2 Sl 318541

r_-.n,,in oés .L,,,,r:i,,is|5| o3lizal b LT slias g LaaomalS aily sltns .Y o

PERPPARO R 205 sl Soslizal b asaalE slaws 53 4l il slaws
Z i 2ya oslads
(Ao )3) (4 3) V:"")"SM S
Ve . § 5 3
vo Yo 5 A Y
AV/D ) q A v
| 5 o f
A Y. f ) )
Voo . ¥ ¥ 5
ADINVY VE/YA 5 % %
Voo v v A
) . v - q
vo i o ¥ Ve
Ly a/PA oSle
T3 s sale (F gMeglin O g05T B Y Uy
Sol> (ne a5 oyl i Ol
@sl5T t syl gl (o Kle JlmeDlpul Sl i s
/0™ q —JSAA /Y4, /414 Y sl s s slaw) e
(ol odaline

ol b 5l cr:wjfjl Lo 5 os odalive 31w 5 aanealS adly sld o (Sl oo ¥ Jgd 145 shiles
L cl.aeb_:uhl.;f sl Soled gl 4 Olg o pl gl 3l S Aoy ) Jle| cb.a 03 Gl g Doyl
s plowit 140 /YY a;pljyd|ﬁ,j§st6;)1§{)‘5)|;m,¢;

J\qgwgﬁ,\z(\?am@w),bgu,x;g.g,mur\s,\‘;\ju@gfg\.wU:,L_.:Sg;#\;sgrﬂ
Cans 3 5 pll alad 5 ks plowil (Ao 5 o) (S L & gl JiS elil  baemalS 2ol sy cnl 53
Al Slglia )3 0 £ 5 5 i sdalin 5l & Somn 1 lis g Ll s G aalS o) 5 655950
Wl (6 S 0T 85 5 02 S (sl ol 53 A8 suttir e o1 ey 3 S5 1ty

ST oSS bl 5 o5 655 515 4T s 4 /80/FY ﬁ.)}i" Sl 85 oSl ol G 5o
033 ke 6T 5 el s 4 Y18 3 0,08 5 o b ot ped alie i JSoled 5 S35 O g0 4t
et e 23 15 08, 3T o e g5l 83 oS s gad el pmen i3 ST e3lel TAYAAY 1 0, S
.,u.smm(‘ts,loﬁdzjus,wm&;ur;;_,,incgﬁl,;(;ts,um;w@,,p’l,.&;:a,.;,“a_;s

vjjdi.{:@)'a\s\ﬁ- S35 2 el omdle Sleslimal gy CEs YV Jlo s Slma gl Oy 9 Oginy s G 5o

5 Rl G 53 A el gl (sl il pdes G 5 o 5 Stn ) opl (68 S e 5 VAP i

YA dlae oS




Wa {

K a b 5
IAINEAD  opbisidiiusind

Ol Ogmwliilsio 9

194 ale (pag JA - 15 1921 (a2 Sl 318541

2SN b i 5148 5 4l pds L g Caad 5 6 sl 2 Sl (S ISS S 5 LAY (2, S s
Ll 0 18 Aoy D gulie ol
LS s s ghas Jows 54 ra) G oleT Sols 45T Ad aseie Yoo ) Jle s 2S5 g Godow o
Ls\J,:;-‘)'\aJu:..AQ)LEjMT@:QR\:—&T’E’JJ:@MQW&:)‘L)ﬁjﬂdﬁfghﬁ”{;ﬂK
YA Dl 55 O 5 (gl G 55 35 13 ne o> ey Jlol o 55 (atir 5 le u:,,,ﬁ)ﬁj\
Il 53 O 5 15k Gaioes 53 o IS VAV ot (sladkin sl oosd 512 L350 islad bl S
Sl 83 35 sl Gimd 53 S b 035 pasnd IAVAS (S il S35 ioled ny 81 (sl ) Sds 5 YNF

WLbls Gl san G 53 p gl b s T Cesay LAY o2y, S

ol 5 (5,8 donst

3 OMT Oy 31 g Ay (slaamalS o8 5 487 55 Ol 4,0 55 0dd plonil Sl gy 1 5 il R
Aol SuSS 5l baamalS Jol Sl s iy Sl aw glyls Gligen 5 51 (S (S5 Ol 4 4 S
& S ol 0L S (S5 s @ e Il 3 5 axils ules S b Lo baamalS 55 Jl s izl
4 by codd 4l ;v“w;i“ By e Dl sy ol LT Sioled 5 oSS 5wl Gliy e S
alidea (:G)\ orman 3y asl VAV ssd 0T (gl > Dby Sode 5 740 /FY r.:f_)_,ill SRRV £33 3 Jsl el
.QLI,UL;J;‘L}QTJ:;ﬁjﬁlslﬁ\):Jj)x&?

(b3 2l Cales b bl e Blo 86 ey 65 (655 53 sad o SIS ol 87 358 e sty
1B 25 S 6,85 s 5 355 i sl S geos s (sla 4alE LT sl 1 s sl itk )
5 Sl g S5 ) 51015 e (LamalS S e 1 i B) (6 2 Olo) Sk b iomas 5 it 2 )led
s A5 i 1 glin sla 0350 sl (S (Sl 5 Ol gte 4 o 13 s o3l okd S (glaemalS 35

.;,.;uu;w\;,wr\le&gjjljaég;jGﬂu&u&_ot,»@\;@jwmw_ﬂl;u

e

1. Alharbi, N., Zhou, J., and Wang, W. 2018. Automatic Counting of Wheat Spikes
from Wheat Growth Images. Proceedings of the 7" International Conference on
Pattern Recognition Applications and Methods.

2. Annamalai, P., Lee, W.S., and Burks, T.F. 2004. Color vision system for
estimating citrus yield in real time. ASAE/CSAE Annual International Meeting;
Ottawa, Canada, pp: 1-9.

3. Bairwa, N., Agrawal, N., and Gupta, S. 2014. Development of counting algorithm
for overlapped agricultural products. International Journal of Computer
Application, pp: 16-19.

4. Belsare, P.P., and Shah, S.K. 2013. Evaluation of seedling growth rate using
image processing. IEEE International Conference on Computational Intelligence
and Computing Research.

YA dlae oS



, m

‘\l In ( (W ﬁ 7 f/% (i gt SeilSlo (g Ao
&0 “m 2 . I l . '. .&

Ny 'u‘/;‘f; o?b ‘yv_vu(y_'v'v’;(;}n%;tq-’wyg/‘i & l'.'! U’.‘.“*' # ,

194 ale (pag JA - 15 1921 (a2 Sl 318541

5. Brunes, A.P., Aradjo, A.S., Dias, L.W., Villela, F.A., and Aumonde, T.Z. 2016.
Seedling length in wheat determined by image processing using mathematical
tools. Revista Ciéncia Agrondmica, 47(2): 374-379.

6. Chaugule, M.A. 2012. Application of image processing in seed technology.
International Journal of Emerging Technology and Advanced Engineering, 2(4):
153-159.

7. Diago, M.P., Sanz-Garcia, A., Millan, B., Blasco, J., and Tardaguila, J. 2014.
Assessment of Flower Number per Inflorescence in Grapevine by Image Analysis
under Field Conditions. Journal of the Science of Food and Agriculture, 94: 1981-
1987.

8. Ducournau, S., Feutry, A., Plainchault, P., Revollon, P., Vigouroux, B., and
Wagner, M.H. 2004. An image acquisition system for automated monitoring of
the germination rate of sunflower seeds. Computers and Electronics in
Agriculture, 44(3): 189-202.

9. Farahani, L. 2011. Seedling growth of some wheat cultivars under salt stress
conditions using image processing technique. Proceedings of the National
Conference of New achievements in agriculture. Qods city, Islamic Azad
University, Qods city Branch. (in Persian, abstract in English)

10. Geneve, R.L., and Kester, S.T. 2001. Evaluation of seedling size following
germination using computer-aided analysis of digital images from flat-bed
scanner. Hort Science, 36: 1117-1120.

11. Granitto, M., Navone, D., Verdes, F., and Ceccatto, H.A. 2002. Weed seeds
identification by machine vision. Computers and Electronics in Agriculture,
33(2): 91-103.

12. Guerin, D., Cointault, F., Gee, F., and Guillemin, J. 2004. Feasibility study of a
wheatears counting vision system. Proceedings of the 7th International
Conference on Pattern Recognition Applications and Methods.

13. Harmsen, S.R., and Koenderink, N.J.J.P. 2009. Multi-target Tracking for Flower
Counting using Adaptive Motion Models. Computers and Electronics in
Agriculture, 65: 7-18.

14. Heidari, A.R. 2012. Image processing in Matlab, Behavara and Kelk Zarin
Publishers, pp: 228. (in Persian, abstract in English)

15. Huang, X.Y., Wu, S.Y., Fang, R.M., and Luo, Y.K. 2003. Inspection of chalk
degree of rice using genetic neural network. Transactions of the Chinese Society
of Agricultural Engineering, 19: 137-139.

16. Kapadia, V.N., Sasidharan, N., and Kalyanrao, P. 2017. Seed Image Analysis and
Its Application in Seed Science Research. Adv. Biotech & Micro, 7(2): 555709.

17. Liu, T., Wu, W., Chen, W., and Sun, C. 2016. Automated image-processing for
counting seedlings in a wheat field. Precision Agriculture, 17(4): 392-406.

18. Lurstwut, B., and Pornpanomchai, C. 2016. Application of image processing and
computer vision on rice seed germination analysis. International Journal of
Applied Engineering Research, 11: 6800-6807.

19. Nazarzadeh oghaz, S., Nazarzadeh oghaz, A., Saeedi Rad, M.H., and Zarif
Neshat, S. 2016. Design, construction and evaluation of the visual system of the
machine for the detection of wheat weed and real-time spraying of precision
agricultural herbicides. Proceedings of the 10" Conference of Agricultural



http://www.sciencedirect.com/science/article/pii/S0168169902000042

= 0,505 e O8>
" '{\ \ W Vf@/’ef{u Fmnnigas Sailfie (i
N N

Ol Ogmwliilsio 9

194 ale (pag JA - 15 1921 (a2 Sl 318541

Sl /M«Mb A A{;:m,«w

Machinery Engineering (Bio-system) and Mechanization of Iran, Mashhad,
Mashhad Ferdowsi University. (in Persian, abstract in English)

20. Patel, H.N., Jain, R.K., and Joshi, M.V. 2012. Automatic segmentation and yield
measurement of fruit using shape analysis. International Journal of Computer
Applications, 45: 19-24.

21. Sako, Y., McDonald, M.B., Fujimura, K., Evans, A.F., and Bennett, M.A. 2001.
A system for automated seed vigour assessment. Seed Sci. & Technology, 29(3):
625-636.

22. Shaker, M., Minaei, S., Khoshtaghaza, M.H., Banakar, A., and Jafari, A.A. 2015.
Utilization of Machine Vision for Performance Improvement and Reduction of
Losses in Paddy Husker. Agricultural Mechanization and systems Research,
16(65): 47-64. (in Persian, abstract in English)

23. Shi, L.J., Wen, Y.X., Mo, T.M., and Chen, F. 2009. Application of backward
cloud to chalkiness detection. Transaction of the Chinese Society of Agricultural
Machinery, 40: 196-199.

24. Skrubej, U., Rozman, C., and Stajnko, D. 2015. Assessment of germination rate
of the tomato seeds using image processing and machine learning. European
Journal of Horticultural Science, 80: 68-75.

25. Tanska, M., Rotkiewicz, D., Kozirok, W., and Konopka, I. 2005. Measurement of
the geometrical features and surface colour of rapeseeds using digital image
analysis. Food Research International, 38: 741-750.

26. Urena, R., Rodriguez, F., and Berenguel, M. 2001. A machine vision system for
seeds germination quality evaluation using fuzzy logic. Computers and
Electronics in Agriculture, 32(1): 1-20.

27. Wijethunga, P., Samarasinghe, S., Kulasiri, D., and Woodhead, I. Digital image
analysis based automated kiwifruit counting technique. Proceedings of the 23"
International Conference on Image and Vision Computing New Zealand, pp: 1-6.

28.Yao, Q., Xian, D.X., Liu, Q.J., Yang, B.J., Diao, G.Q., and Tang, J. 2014.
Automated counting of rice planthoppers in paddy fields based on image
processing. Journal of Integrative Agriculture, 13(8): 1736-1745.

29. Yoshioka, Y., Iwata, H., Tabata, M., Ninomiya, S., and Ohsawa, R. 2007.
Chalkiness in rice potential for evaluation with image analysis. Crop Science, 47:
2113-2120.

30. Zhao, M.J., Qin, S.L., Liu, Z., Cao, J.,, Yao, X., Ye, S., and Li, L. 2015. An
automatic counting method of maize ear grain based on image processing.
Springer International Publishing, 452: 521-533.



https://www.cabdirect.org/cabdirect/search/?q=pb%3a%22Chinese+Society+of+Agricultural+Machinery%22
https://www.cabdirect.org/cabdirect/search/?q=pb%3a%22Chinese+Society+of+Agricultural+Machinery%22

Wa {

—y | Ol GgasljmilSon
I gpomphgididisind 2l gl B0 §

194 ale (pag JA - 15 1921 (a2 Sl 318541

Determination of number of sugar beet seedlings using image
processing method

Mohammad Shaker!”, Mohsen Bazrafshan?, and Abdolabbas Jafari®

1. Assistant Professor, Agricultural Engineering Research Department, Fars Agricultural and
Natural Resources Research and Education Center, Agricultural Research Education And
Extention Organization, Shiraz, Iran
2. Assistant Professor, Sugar Beet Seed Research Department, Fars Agricultural and Natural
Resources Research and Education Center, Agricultural Research Education And Extention
Organization, Shiraz, Iran
3. Assistant Professor, Biosystem Engineering Department, Faculty of Agriculture, Shiraz
University

Abstract

Evaluation of the percentage of emergence of sugar beet varieties and hybrids in the field as a superior
feature of the modified cultivar is very important for the breeder. The purpose of this study was to provide
an image processing-based method for fast and accurate counting of seedlings of various sugar beet
varieties in the field. The images were prepared using a digital camera from a fixed height and transferred
to the Matlab software environment. Using the image processing techniques and functions in the software,
the algorithm of counting and determining the number of sugar beet seedlings in a fixed length was coded
and presented. The accuracy of the algorithm was 90.32 percent. The actual number of seedlings and the
number of observed by the algorithm were statistically analyzed by paired t-student test and it was found
that at 5% probability level there was no significant difference between them. Also, different sugar beet
cultivars did not affect the performance of the algorithm and its accuracy.

Key words: Image processing, Sugar beet, Germination, Seedlings.
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