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are fragmented, uneven, and irregular in shape, making it difficult for large

Abstract: The hilly fa
agricultural machinery t effectively. Therefore, it is extremely challenging to promote agricultural
mechanization in hil untainous areas. This paper proposes to design an automatic navigation control system
for small agricultural machnery based on the Raspberry Pi microcomputer and STM32 embedded microcontroller. The
system acquires real-time positioning information through a dual-frequency positioning module, identifies obstacles and
farmland boundaries with binocular and infrared cameras, and obtains mechanical motion information with an inertial
navigation device. The Raspberry Pi comprehensively analyzes various data to provide high-precision navigation,
achieving automatic braking and steering. The proposed system effectively addresses the issue of insufficient automatic
navigation accuracy caused by uneven and irregularly shaped farmlands, promoting the automation of small agricultural
machinery, liberating labor, and achieving an annual growth rate of over 2 percentage points in agricultural
mechanization.
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Fig. 1 Hardware structure of the system
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function b=BF_Filter(img,r,sigma_d,sigma_r)
Y0 5 FASEL img (RRUE I B0 » r(BEAR2E A
9% % sigma_d (5S8RSR FEFRAERS) , sigma_r ((EIRAE FEAR )
Yo U K BE 15

if(size(img,3)>1)

img=rgb2gray(img) ;

end

[x,y]=meshgrid(—r:1);
Yo 23 WA AR B

size= (2r+1) * 2r+1); ,

w_spacial=exp(— (x. 2+y. "2) /(2 % sigma_d. "2)); \
[m,n]=size(img);

img=double(img) ;
% ¥REE
size=(m-+2r) * (n+2r);
{_temp =padarray(img,[r r], sym
Y W A Of
b=zeros(m,n);
fori=r+1.m+r
for j=r+1:n+r
Temp={_temp(i—r:itr,j—r:j+71);

w_value=exp(— (tempimg(i—r,j—1)). 2/(2 % sigma_r2));
w=w_spacial . ¥ w_value;
s=temp. * w;
b(i—r,j—r)=sum(s(:))/sum(w(:));
end
end
end
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function agesig=agc(inputSig, gainFac)
inputPower= sum (abs(inputSig). "2) ;
% TR AL S I TR
averagePower=inputPower/length(inputSig) ;
Yo ML 4% N A B AR D)
targetPower=averagePower * gainFac;
Yo VR E N F Y 1 25
inputGain= sqrt(targetPower/inputPower) ;
Yo LG 45 B AR S
agcesignal=1inputSig. * inputGain;
end
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o cnt=zeros(1,256);

fori=1:R
for k=1:C
ent(1, I G,k +1D=cnt(1, [ G, kO+1)+1;
end
end
f=zeros(1,256);
f=double();
cnt=double(cnt) 5
% Gt MR R B A, 15 B ER By E
for g=1:256
f(l.g@)=cnt(1,2)/(R* )3

end

% SR B R LS E BiE

for i=2:256
f(1,D=11,i—D+f(1,D;

end

Yo T LRSS BUR AR L0, 255 JRImaT

for i=1:255

f(1,D={(1,1) * 255;

end
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