
Arc
hi

ve
 o

f S
ID

»                                        «

113

1-2-

.
.

. -.
.

:(AFC)
.

.
(RMSE) mm14.

:

1-:
)4.(

)10.(
.
.

)17815.(
)9.(

.
1RT.

.

 - Real- time

www.SID.ir



Arc
hi

ve
 o

f S
ID

131386

3.

)1112.(

.
)8.(

..y

x.
)6.(Gaussian , log-normal , Weibull , Gudin

.
..

.

2-
:1--

2-3-
4-5-MWD1

.
2-1-

A)(B)+(C)+PTO.(
.MWD

.

DMW)mm(nXiWi

.
2-2 -

..

-Mean Weight Diameter

www.SID.ir



Arc
hi

ve
 o

f S
ID

»                                        «

.
.

.
.

.
.

.
.)1(

.
2-4 -

.
.1-.2-

.2
sobel.3-

.
.)3-

.(250.
255)(

.
.

.1000×
1000)4.(

.
.4mm25

5075100.
AFC.

.MWD.
2-5 -

.
.

1..

www.SID.ir



Arc
hi

ve
 o

f S
ID

131386

2..
3..
4.MWD

2-6-

4.
..

.:

d)m(PcA)m2(
.

3-
3AFC

.MWD)1.(
.

.AFCA

.MWDAFC

C5%
LSD.15%

.AB

.A

.1
.mm20

.
.MWD

.

.)96/0R2=(.
AFCmm37 2114.

www.SID.ir



Arc
hi

ve
 o

f S
ID

»                                        «

.

4-
.

.AFC

1 -2 -
+3-+PTO.:

1.
.

2.MWD

.
3..AFCmm

37 2114.21%
.

1. Bogrekci I (2001). Soil tilth sensing. Unpublished PhD Thesis, Cranfield University, Silsoe,
UK
2. Bull C R; Zwiggelaar R; Stafford J V (1995). Imaging as a technique for assessment and
control in the field. Aspects of Applied Biology, 43, 198–204
3. Campbell D J (1979). Clod size distribution measurement of field samples by image analysing
computer. Unpublished Paper SIN/274, Scottish Institute of Agricultural Engineering, UK
4. Dexter  A  R;  Stafford  J  V;  Tanner  DW  (1977).  Edge  Effects  on  Tines  and  Probes.
DN/T/775/05002, N.I.A.E. Silsoe, UK Gill W R; Vanden Berg G E (1968). Soil Dynamics in
Tillage and Traction. USDA, Washington, USA
5. Harral B B; Cove C A (1982). Development of an optical displacement transducer for the
measurement of soil surface profiles. Journal of Agricultural Engineering Research, 27, 421–429
6. Moriizumi S (1990). Studies on the methods of measurement and analysis for clod size
distribution and soil displacement by rotary tillage. Scientific Reports of the Faculty of Agriculture,
Ibaraki University, 38, 100–105
7. Nellist M E (1961). A photographic method of assessing soil tilth. Unpublished MSc. Thesis,
University of Durham, UK
8. Sandri R; Anken T; Hilfiker T; Sartori L; Bollhalder H (1998). Comparison of methods for
determining cloddiness in seedbed preparation. Soil & Tillage Research, 45, 75–90

www.SID.ir



Arc
hi

ve
 o

f S
ID

131386

9. Spoor G; Godwin R J; Taylor J C (1976). Evaluation of physical properties of cultivated layers
for the comparison of different tillage treatments. In: ISTRO the Seventh International Conference,
Sweden
10. Spruijt B (1974). Photogrammetric assessment of soil tilth. Unpublished MSc Thesis,
University of Reading (N.C.A.E), Silsoe, UK
11. Stafford J V; Ambler B (1988). Seedbed assessment using video image analysis. ASAE Paper
No. 88-3541
12. Stafford J V; Ambler B (1990). Computer vision as a sensing system for soil cultivator control.
Proceedings of ImecE,

Using image-processing techniques for recognize particles size soil tilths
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Abstract
Conventional method for the determination of clod size distribution is collecting, handling and
sieving of the soil samples. According to select sample from soil tilth is hard, time consuming, and
expensive. Therefore, the aim of this paper is to use computer vision as a non-contact measurement
technique for the determination of clod/aggregate size distribution in the field. Digital images were
acquired from three different soil tilthes, namely: coarse, intermediate and fine for sandy loam soils.
Geo-correction models, digital filters and image-enhancement techniques were used in order to
correct the geometric and quality distortions in the images. Three digital image processing
techniques, namely: contrast detection, edge detection and aggregate finding and classification
(AFC) analysis were investigated and passed through a ‘virtual sieve’ to determine clod size
distribution. Image-processing results were correlated with the results of standard sieving. The
contrast detection technique was found to be significantly the best at detecting and classifying the
aggregates/clods for soil tilth sensing with a size detection root-mean-square error (RMSE) of
14mm.

Key word: image processing, particles size soil, tilth
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