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Fig. 1 Kirsch operators
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Fig. 2 Original image and differential binary image
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Fig. 3 Confirming know point
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Fig. 4 Detection results of the target rice line
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Fig. 5 Binary image of soil field ridge
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Fig. 6 Binary image of concrete field ridge

1.2.2 THRERBELZKGN

W7 2 75 Sy A o R (g YA K )
B, A N IR R PR O 2 A )R R . N EEITR A
IR K 4 B, Sl B R R e, DOz BE N E
b, FEFLHT 7 B8 Ox40 1R R I IX (] 7) , 48 A8 Xk
WRGRIEA HAL R ER . WRA K BIRGE R R
B BN P HPRR R A . XA AT LU R F I -
G ER, L T HIEL A AR R .



—t

RS E482018,36(11)

www.kjdb.org 69

K7 S HARR R

Fig. 7 Detection target pixels of soil rideg
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Fig. 8 Detection results of target pixels in Fig. 5
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Fig. 9 Detection result of soil field ridge line
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Fig. 10 Detection results of target pixels in Fig. 6

2) Mg W, LA RGO IR 4 N
P17 e d R o3 9, 7K T — M3 —
AN R GE 7391 R 9 A8 I T — 100 5 B2 )RR X3, —
MER—MER 0 LA %R, R ER Loy ik,
GILRE N IE g e ISR NG SRERI L E ¥ i SEIR G IS LIS
SRR R B AIE R TR B EAR AR i
EEEGFEIRE e i 5K A —E A MR EE
(SR S A R 2 B P A O B R
DAY G Z BB AL, Fo R 8T T3

A ﬁ ®RRAEN
5
Mi}
S N s R o]
Fig. 11 Field end detection
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Fig. 12 Detection result of concrete field ridge line
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Fig. 13 Binary image of shadow
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Fig. 14  Detection results of shadow pixels in Fig. 13
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Fig. 15 Detection results of target line on field end
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Fig. 16 Detection results of field side lines
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Fig. 17  Work scene of paddy field machine
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Fig. 18 Detecting target space
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Fig. 19 Calculating the average brightness of mask
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Fig. 21  Detection examples of rice field target line
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Fig. 22 Smooth result by wavelet translate
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Fig. 23 Add up histogram of rectangular region in Fig. 22
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Fig. 24 Detection results of points and taget line of Fig. 22
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Fig. 25 Detecting field end
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Fig. 26 Detection result of field end
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Fig. 27  Original images of cornfield
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Fig. 31 Target line detection result of seeding corn field
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Fig. 29 Target line detection results of wheat seedlings
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Fig. 33 Target line detection result of wheat harvest field
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Fig. 35 Target line detection result of cotton harvest field
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Fig. 37 Sketch map of visual navigation system
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Fig. 34 Target line detection result of corn harvest field
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Fig. 36 Detection result of field end
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Fig. 38 3D image and real picture of steering wheel structure

42 MESMAZHRMG

e T R G Z NG AR 5 R 5 A B K Ty 1o %
TP AR o PEIGOR A S5 40 B T B2 DUAR TR A0
FURRZR RG0S XoF G2, A6 i1 2619 a3 e 48 1 4% Fif
A PR EE I AL H BRI Tk . BR T ST H AR
LRI Z A, A FR G ikl i A AR SR R AR R 1 e 1Y
Tk S L, i A A A s ELR A DT 1 A RO S



—t

78 www.kjdb.org N5k 2018,36(11)

AT R RS A, R I R AL Sy MO AiE R AR, RO AR S IR e T AN ] B S A A T

0, SR G FE LR I 1) 2 0 ) R £ A, S 8 AT DL E M 3 www.fubo— tech.
4.3 Siide &N b com,

P 39 S AN [RI PR3 ) S AT s 1], O i 7 e 4

(e) Bt () NZA%RFD (g) MAAETE RN (h) HIHIBEZY

() WeHEIHLIbEE S (j) WOLTAL
K139 AIFFREERIILGE AT

Fig. 39 Visual navigation test for different applications
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Study on vision navigation for field work

CHEN Bingqi

College of Engineering, China Agricultural University, Beijing 100083, China

Abstract The paper introduces a number of navigation line image detection methods, including rice transplanting, paddy field manage,
sowing wheat and wheat field managing. And it exhibites various navigation line detection results including farming, seeding corn, sowing
cotton, wheat harvest, corn harvest and cotton harvesting. A developed prototype machine is also reported on its test in the cotton spraying
field. The test result shows that at a speed of 4.7 km / h, the following error of cotton seedling column is 2em, which proves the vision
navigation is practical.

Keywords field work; visual navigation; image detection of navigation line; field—edge detection; performance detection
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