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1.1 BEHREGESE

H TR IR RIS AE R 2 v, P LB ARSI 2017 4
5 A& 7 ATEREAa R BB HF TRE, B3R
RS NHE Q718 A USB BUSIRGHL. 1 WIHE1E B
N5 A TNAIRSE, ML 826 M. EWIHEIEEIE N 6 H
KR, WAEE 517 mi. feRRIINSET 7 A BAEEREE, M
AL 612 Mit. FHMLIN 23S 7 i an & 1 R, LONFEIREAE
FH ity B A% I AH AL S5 A AR 2 TR Bl BE 25, H 0<2.<100cm,
ML HO TR = . H=120 cm, FHMLOGRI S ELIAA 0=
(65°+5°) , O BERHRTEATE G I SU3CR B 2.
BB USRS T LN 0.5 m/s. SR IR M I
Wiz 30 /s, FEMIEIE KN A 640x480 153 EE4b
HATH EHENLRE E 400N 2.2 GHz, WA 8 GB, A
B AEN Microsoft Visual C++ 2010, PLALHBUCE R
A PR 2 F ) = 4 iz 2 B & 53 BT 24t (motion image
analysis system, MIAS) }-F & 3T P I K

Unmanned plant HHE
protection vghicle o~ St(?fgge 1:??1(

Cotton row
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W, cm; 6 Z2AANDGH SHRLZ BB A, ©).

Note: L is the distance between the camera and the cotton row, cm; H, is the
height of the camera, cm; 6 is the angle between the camera’s optical axis and the
geographic vertical line, (°).
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Fig.l1  Image acquisition schematic
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Fig.2 Floating windows and centroids search schematic
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Table 1 Assessment performance of counting algorithm under
various growth period of cotton
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Abstract: Pesticide spraying is one of the most important farm activities related to the protection of plants. The application of
pesticides by unmanned aerial vehicles (UAV) can effectively avoid the harm caused by pesticides to human body, but the
amount of pesticides is limited and it is difficult to locate the pesticides between flights. The unmanned navigation tractor with
GNSS (global navigation satellite system) has realized the automatic navigation of planting and cotton harvesting in large area
cotton field while could not work in cotton plant protection operation because the complex crop growth environment on site.
Visual navigation vehicle can carry a large amount of pesticide, and its operation path is determined by the growth state of
crops in the farmland avoiding crushing seedling. Therefore, it has great potential for the unmanned plant protection vehicle
based on visual navigation in the field environment. Nowadays, sprayers mounted on tractors have being utilized in cotton
protection in Xinjiang. The present studies for objects mainly focus on static images, and the dynamic detection of crop rows
in video sequence is studied barely. Aiming at that, A plant protection unmanned vehicle was exploited, which can enhance
and complement the intelligent agriculture. After the vehicle finish spraying in one cotton row, it will stop safely and
accurately just at the edge of the proposed position. Subsequently, its 4 wheels will rotate 90° simultaneously, so as to ensure it
can move in a vertical direction through the cotton rows; a camera on the opposite side can also be utilized to count the cotton
rows and avoid repeated spraying. When the vehicle passes cotton rows preseted, its 4 wheels can simultaneously rotate
90°again along the same direction to prepare for the next spraying. Then a video-based dynamic count method for cotton rows
is proposed to determine the interval distance of linear operation area in this paper. By tracking the centroids of cotton plant,
the number of cotton rows could be counted in real time. Firstly, the color image from video became grayscale to emphasize
information of cotton rows with prominent green component by calculation of 2G-R-B. Then, a region of interest (ROI) was set
not only to reduce the calculation amount, but also to avoid the lacking of seedling in the end of cotton rows. Secondly, the
vertical cumulative histogram of gray in ROI was solved and the histogram vs ROI width curve was obtained. The wave
crests of the curve determined by two conditions were found, in which the width and the sharpness should be satisfied with
threshold. Then a floating window was established to positioning the cotton row. Besides that, the grayscale centroids of each
floating window were calculated, which represent the cotton rows where each one was located. Thirdly, a target window with
the size of 65%65 was established for each centroid. With the growth of cotton, the branches and leaves intertwined in which
situation, the gap between the 2 cotton rows became smaller, and the cotton leaves of one row were very loose. In this case,
one cotton row might correspond to more than one target window. To avoiding the influences of the growth, the overlap rate
was calculated between each 2 adjacent target windows. And the 2 target windows whose overlap rate meeting the condition
(large than 0.1) should be merged together. It had been done until no overlapped rate meeting the conditions. Thus, each cotton
row had been identified. For tracking, starting from the second frame, the overlap rate between each target window and other
target windows from previous frame was judged, if it met the condition, the two target windows in the two successive frames
were connected. Then the cotton row could be tracked. The test proved that the processing time of detecting cotton row was
approximately 150 ms per frame, which satisfied the requirement of practical application for the cotton protection in the field.
Keywords: machine vision; cotton; recognition; cotton field spray; lateral movement; counting row number



