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Abstract

For the difficult problem of detecting large curvature path of nature image processing, a double
tangent-line detection algorithm for turning radius based on rotation and projection line detection
arithmetic was put forward. On the base of kinematics of simplified two-wheel vehicle model, an
intelligent controller was constructed for the vision navigation test platform of combine harvester. The
controller could select different control mode according to the different path (including straight path and
curve path). The tests on road with tag line and in wheat field with curvature cut boundary showed that
the double tangent-line detection algorithm was valid to detect turning radius and the system could trace
the curvature path whose radius was greater than 10 m. During the normal working speed, the maximum
error of tracing large curvature path on road was 0. 19 m and in field the change of harvesting width was

within 0. 29 m.
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Fig. 1  Geometrical relationship of ground arc
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Fig.3 Tangent line detection based on rotation and

projection arithmetic
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Fig.4 Turning angle detection for large curvature path
based on double tangent-line
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Fig.5 Hardware structure of vision navigation control system
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Fig.6 Double closed loop control system structure

2 0( LR SE) MABRERS BRE R HL
Sl FI e K 6 AT B S DL R 1] 48 Y R
B o, 3RS SRV B RE A T 2 0 A A T
N I R R A

H&MAR S MRS H P 6 FlwE, R
PR B Bk R B, HR R Sl & g 12 22 H ik
IAE 22 0 e B M R M K/ | X 2R
LIS AN I AE KR S 4 MH F A R =R 1R
R, 2657 T B 0 BR324 AN 7 é
R A il 2 i AR AR ME Bl AR b 33— 51 s L
G, G 53 B, 22 4 e B 18050 L AR (L B/, B
LR T R R oA M2y 2 ~ 6 £ il ad #E
BIE R B 8 (ARG 15), 24 6 > 5, B, 45 i fiit
Wi 2 052 8<6, B, AR M4 kA, R 4% 4 F
AT B B 12 RO AR R 25 0 DL &
PAEAR R, B BeE  an AR HI DR 6 1 R/
JE R 1 4R AR 45 1 Bk O 2 i R B AR AR R
LR B AR T o SR R BROR) PD R 7 kU R
PR . BIME 6, HY3E BUA W] RE 48 %) 73 HF 1 26 B 42
ks 1 8, AT LLBCKAH , DA I B 4 6 A2
F Sk M R B AR P BIL 2, U/ il 2k B AR 1R ) Oy 2R
FHHLZ & 4o AF RTHD, B 2R 2 1 b 2k Bt 12
Ry, PR A, 15 B ki o e AR
FT AN A T o 25 R RN P B R A D ik DL S
BkL6] .
3.3 EBEREAE

EeAEAR R A A MM, IER RS, R
Zofl s MR R DL (2) ] LA B 5L A o, , 1T T
P Hi AR AE kB 2045 ]

K (e, +e,) (ID,I>¢g)
w:{ (3)
Ko, (1D, 1<¢)
Dk_DO
Hr e, = D
X ene YR AL 7 A 22 B A 22 78 A %
D, 2 WL M 2 D, B HER A
D, S5 R AV i 22

K, —— HU Wi 2 80, B AN R, PR LSk 6 ]
@, — 2 I HIT £ B A e 1) £
K, — 34 4 20, S2 BUAS A0 B F T 9 e ik
SE SCITHI G 22 A8 A3 e D S AR AT 4% ] ] 3
WAL Z M 22, B0 e, =e, —e,_,, 5l A 27451k
AT Wy T R AVRE A, 48 98 3 I
w, B D, B KA TR R A [R) 465 44 T8 5, 76 A
{37 22 /NI DL T R R B A 1) A 92 B £k
BEAR I BRER o LEAL L I 22 BRI, LA 2 IE 5047 fi 22



126 B 1 R A= o

2011 4

NFE,e H0.1D,,
4 RWER

Sy T Ikl 2 AR IR R OR TR A A AR R
2 1Y) P& TE DA B TE O R AR A AR B (A B B IR B LR
B U0 He ) 43 0 AT T T A A, T
i £k B AR i B L 4 .

A
Sy

ik 47

v BT

(b
7 BRSO LI £ #5230 %
Fig.7 Curve path navigation test of combine harvester
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