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Abstract

According to combine visual navigation of real-time and robustness requirement, based on the
DaVinci platform, a path recognition algorithm was designed. After analyzing the texture measure in the
image of wheat harvest, the path recognition algorithm of visual navigation, on account of an improved
smoothness texture feature, was put forward. The original brightness image was converted into horizontal
smoothness image, by the image texture feature of the horizontal smoothness. The harvest boundary was
extracted from the smoothness image by using adaptive threshold segmentation, and finally visual
navigation path could be determined by Hough transform. In order to validate the algorithm in the
operation of the DaVinci platform, the navigation experiments of wheat harvest by combine harvester were
conducted. The experimental results showed that the algorithm had the high real-time and good
robustness. Its average rate of recognizing navigation line was up to 28.6 frame per second. Path
recognition effect was good in a variety of environments. Algorithm operation was stable and reliable, and
to continue operating time was unlimited.
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Fig. 1 Function diagram of video acquisition

system based on DaVinci
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Fig.2 Video screenshots of wheat harvest in fields
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Fig.3 Texture measure images after extraction
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Fig.4 Path recognition results based on smoothness

texture feature images
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Tab.1 Running time of path recognition algorithm

based on smoothness texture characteristics
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Fig.5 Spatial filtering principle diagram based on

A

W M=

K& fx, )

horizontal smoothness

SCHE 1 F 3 8 S0 LR AE B AR R O VR I B P
B -

(1) B 5E o 1 XK /N % 78 5 1 S0 3 4
Ph BN R/ 3R R x21 R

(2) Phad ol sl 8845 (o, ) BT ELER 3l 5L 48
RS 5 o o S s | B N T SRR A R N
S M2 DX 2 1) B30 /M 000

()AL, = S B ENAAR (2, y) AL HY
IKPTT 1B S o

(4) T A 2 X IR (T 5 SO 3 34 5 19 e R
D) B~ R KT 10 S 3 B B A 2 A TE] g
W Jei KT 1] - 1 BE SRR AE R f ' (2, y) o

(S)SRIER £ (o, y) BIERKROKBE , 38 I B
Ab 28 18 5 5 A 2 AR R

(6) X —AEAL i (4 7K - J7 17 - B2 S0 B A A 4]
5t i3 Hough 728 iy & WO 1 57, BRIV S A AR 48 %L
PR B A e 2

i 1 Matlab HPF 58 BCLL B3 6 B 2 v AR
FUGHEAT B AR RIS I AL PREE SR IEL 6 FFs . Ho
Bl 6a.6¢ { B0 5 %) & 22 2b #E4T 5 T 07 1) o
T S SRR AR S BBOR 1 1 48, DA AR AT LA 0T i
S IR S IR AU A5 30 57 Ak 5 T 4 K5 [, kit P 2D
FEAE R 8100 1 B0 I, 322 530 30k W] ofi il O B Wip o B
S EBRARYOH D B e T e P BE 2 SRR
AR S o [ 6b 6d 7R 1Y J2: 73 31 X 1] 6a,6¢ i
i Hough 75 4 J5 45 W 1 28 J5 19 25 31, B bl &
B HLARIA] 4b 4d AR A BRI 2 B
AR Hough 78 e B 2 A6 I 45 5% 5 0 ELXJ L&D 6d
A Ad, TR0k A6 I 45 2R SR, BEE W E T L R &
Jir it R SOIR B A2

2 PR i S RS TR S AT I ) KA SR . X
Fe 1 Al 2 3 R A0 SRR AE 38 0 1) T A6
W]/ 729 %, B0k Ratas 47 mka] Ok A 1
47.1s W R 1.9 s, iRk it J5 19 128 358 W]

&
Bl 6 T SOl 5k Y A PUN 45 R

Fig.6  Path recognition results based on improved algorithm
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Tab.2 Running time of improved path recognition

algorithm based on smoothness texture characteristics
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Fig.7  Software flow chart of path recognition based on DaVinci platform
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Tab.3 Parameters statistical results of output video

sequence in path recognition test
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