200946 A KW WL B % R E RS

M BEEMEFITESMBENEREN"
Ik M R BEE FEX B B

(PERIL A% T4BE, L3R 100083)

(WE] BUTHATERRESHITE, SISRILAERETRELLB IEEE, H M ERELRES N
BRI RHEST THR. BRTEROBEGEFEIFRIR, B S G 3R EER DT %K 5 IR
W, RAZREMBREERSEHERATTARSI S, HRA 2 KERLEZRERA, B PKLBREETK
BAR:EATEEMAH Hough EHREMH EXEIREFTARTEER,. BERRERHA, T EEBHFHM
REUEBFTESNER, HHERET 0.1,

XMIT: RPESE RUVUR BPEM PBNE BESE BRIEZ

B4R . TP242.6%2; S223.2%6 XRkIRIRE: A

Detection of Stubble Row and Inter-row Line for
Computer Vision Guidance in No-till Field

Wang Xiaoyan ~ Chen Yuan Chen Bingqi Li Hongwen Sun Hao
( College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract

The residue blockage to the soil engaging parts is one of the key problems affecting the
performances of no-till planter and other machine working in conservation tillage farming. Visual
guidance system was studied to guide the machine working in between the stubble rows thus to solve
the blockage problem in standing stubble conditions. The maize stubble rows were detected by image
processing and the saturation of the field image was selected to segment the dry stubble and soil surface
background. By comparing different methods of determining threshold, the iterative method was
proved to be the most effective to segment the image automatically. The improved Hough transform
was used to detect the inter-row line and the stubble row line to guide the machine. The experiments
with large number of field images showed that the algorithm proposed can obtain the target navigation
path rapidly within 0.1 s and accurately for most conditions of standing stubble covered field.
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Fig.1 Color information of the field image

(a) EXHREBR (b) KFRHHEHRFER

BAEOTUHUT 3 MHERR .68 HRR
BammR, EE S RRFEAHKR, TE Y £R
BEE. ¥ R.G.BESZERARERFT Y HAE
55 C.C,1* B

Y=0.3R+0.59G+0.11B (1)
C;=R~-Y=0.7R-0.59G-0.11B  (2)
C,=B-Y=-0.3R-0.59G-0.89B (3)

@i HSRES Tt EARGEFESEBE
H = arctan(C,/C;) 4
S=/Ci+C3 (5)

HE B FEMERHETULLE B H.S 8
B 5y BB B AR B TE B A 0~255 X, R
BAKERGMEEREREKR. EXERKEER
&, RES LRAEFR K, 7T LUHETEBRDE
1.2 HEE®&Y®EE

BEER—FELEHNERIE T E, GTHE
RREBRER I TESBNEMEGRGEHAEER,
REMZT YA EERED, ¥HANEHRE
R E RS ERE KE 2k B REMEEN
%, RERASMTRIA, HHERHEEKERGRIE
PR B B T AR, BRI TG s 3R I DU R AT 43 o

B 2a FREE I EERKERR, B 2b.2c.2d
SR B A E 2 EIO AR A &Mk
MERHSEER. FRENERTHASELED
BEE, B TATH AR, BT R R X
B ERA; B TREERITREAEAHRUE, BIRK
BemrERRMILAMER, BHAHPEREES
BEGRPILARS, HEETHEER, FEHEE
RHER. ZHEPRATESEEK T, XA
PR E A RS RITRRAME RS, &
o B Bk b B 3 7 B AR KIS FLIR, 1 B AR R E .

BARERARLERTTH, &R % TR HE
XS HERYREERAIE RN EEXBITE,
FIERER 85 4F B9 4 B 45 2R, O 2 4k 2 A JE) R ST
0.025 s, 7] % & 3R B E R 12,

1.3 HZEW

EERGS B ER L, - HTEMELRN
B, #AMEKRN Y REER/ N REMRR
254 (Hough transform) B #l7), X BARRHFEET
AR, AR/ REB G ELRN, FELEHN
BREEX, MG RERKK. 8% KA Hough Z#
HITELA M, 4 Hough TR E—FHFRAXHE
R itEBRK . ZRAERER.

A& fE B it B A A i# Hough B
pe-ul, g rEAg _Ek #E—1 R T
BEX WA BEENEHE po, EXHALIEN
(z0, ¥0)o WL po HHIEKMEN £, AT EL—
EHEEIR—-RINBEES p, RELEH (2,
¥)(0<i<n,n HEESSE), U p;, 5 po MZMH
ELRNIBE b, TTRRR

kiz(yi_yo)/(li_lo) , (6)

BTN ERT LR ELNERL, 4



160

(c)

K2 HEEHKSBER
Fig.2 Segmentation results of field images
(a) BEE®R (b) BAKEFEE () &% () BENE

xi=xzo B, b; ATLF K, B, % x; =20, % £ =2,
YR >1EHE <18, H R =1/k; +2 FfLE
ki XFE B, WIREEEHZEN(-1, 3), BEXE
[-2, 4], B HHATHER FEX—HEME E &
AR EER X B — A RIN#E, B RE—1 b, HH
MY RMEBBAEM 1L, BAF—FEE LW ERE
BB, YRR SR ER—REL LM ST
RLf) RN LR E B KAE, ZE AT AR &,
B R A il E R By A1 2R

HEME RV I ERBETE 2 M E %
&, ATRASr AR AT R B R MR NITEELR L,
1.3.1 frEELHRN

Xt FATE E R, 7% R SR PO E R
RRMR. FEFF G REERET, FERGYLXE TR
MEHITHE SMELRF TR RERRYF
W, IRERGES LR RN AREBRE TS
%], B B 4551,

MNED G EGH#HETEARE, ¥ &5 LR EE
A0, R HFEMERA C(0<j<m,j HEEF]
5, m HEFE), ME 3a Frm. &FIHTFHER

-L %G 7

B F SRR EE GO, B A0 &R
FRHESRES TEOZSRA T ERTER
TR, BEH 2 M 200 BT HFERR 2, M z,,
R TRESAEHRTHTER. L C>A,%
C; "B HATHBKE;C;<A, % C HE, A
BGe . ommEmHTER, PSP RKE
Brxt LG S 43 30K 2y # x,, WA 3b TR, A 15
SR YIS

t=(x1+x2)/2 (8)

T LU BRI ¢ HPOaFmER#THE
B HEAREMIINE-TAERERLITEY
z;, AIAABBHIME—PEHERERLITERNY
Zip, WHRATIR I AT RS L A7 K

1i=(1i1+1;2)/2 (0<i<n1) (9)
AP i —ERPEREA/TFES

g -FLRER

AR RERX/BMUE

Tvaish
x| x; 4

T

®)
B3 fTREZKEHEFFIRBRER

Fig.3 Objective row between stubble rows
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Fig.4 Objective window of the stubble row image
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Fig.5 Inter-row line detection results of follow row images
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Fig.6 Stubble line detection results of follow row images
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Fig.7 Line detection results of offset row images
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