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Abstract: Automatic orchard vehicles is an safe robot navigating in field. Automation process increases farm efficiency and 
reduces production costs via the deployment of self-guided, low-cost agricultural machines to automate sensor data 
collection and farm operations. It increases worker efficiency and reduces worker load via the deployment of automatic 
machine which assists the process of pruning, thinning, and harvesting. This paper reviews some of the different obstacle 
detection techniques and proposes an automatic orchard vehicle for obstacle and row detection which help the farmer to 
perform the difficult tasks and as a consequences of which, increases the efficiency of farm output. 
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I. INTRODUCTION 
 
Tree fruit production is a very labor-intensive 
business. The number of workers required varies 
significantly throughout the year. So there is an 
opportunity to introduce automation solutions into 
tree fruit production to lower labor costs, smooth out 
labor requirements and increase production 
efficiency. 
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Modernisation of production of tree fruit is important 
because traditional way of fruit grows along 'walls' 
formed by branches of trees just four to six feet apart. 
Therefore recently autonomous vehicles driving 
down these fruit walls can mow and spray as well as 
carry workers pruning, thinning, performing tree 
maintenance, and harvesting. Also the system must 
robustly detect the different obstacles found in 
orchard. Obstacle detection for autonomous orchard 
vehicles driving at working speed of upto 1m/s, using 
only sensing suit already in place for row following a 
laser scanner, inertial measurement unit, and steering 
and wheel encoders. These parameters are available 
in the market at chip rate. laser scanner is used to  
 
 

 
defined distance to an object which is operate on time 
of flight principles.  
      The paper is organized as follows. Section I 
describes the formal introduction of automatic 
orchard vehicle for obstacle detection. Section II 
presents the review of related work, with specially 
focused on different techniques of obstacle detection 
and improving row detection. Section III  presents the  
proposed system of automatic orchard vehicles for 
obstacle detection. Conclusion is included in section 
IV. 
 
II. DIFFERENT OBSTACLE DETECTION 

SYSTEM 
 

Obstacle detection is key capability for 
autonomous vehicles navigating in agricultural 
environments. The main objective of obstacle 
avoidance system is to detect whether the space ahead 
of vehicle is clear from obstruction for safe travel [7]. 
Its goal is to detect all obstacles along the path in time 
for the vehicle to react to them, while minimising 
misclassification. 

  
Several obstacle detection systems have been 

proposed and implemented in real time[3],[8]. Many 
difficulties are associated with obstacle detection in 
natural terrain, especially due to presence of 
vegetation. But obstacle occluded by vegetation 
should not be detected. Therefore technologies should 
be robust enough to augment the well established 
navigation and driving system. 

 
Stereo vision[6], colour segmentation[2] have 

been used for obstacle detection and to determine the 
shape of the world around the vehicle, these systems 
are advantageous because of their low cost, as they 
rely on commercial cameras. But the performance of 
obstacle detection system decreases because of 
lighting, colour constancy, and dynamic range effect. 

  
Active sensors such as sonar, radars and laser rang 

finder used to overcome camera based limitations. 
Generally laser is mostly used because of its 
advantages in accuracy, compared to radar, and 
processing speed, compared to vision systems [5]. 
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The most common solution for obstacle detection 
is to install the laser on active sweeping mechanism 
[3][9]. Actuator mechanism is used to change 
orientation of laser to measure the terrain for multiple 
perspectives, for reducing effects of occlusion, mixed 
pixels and sunlight. The laser is installed in fixed 
position on vehicle in a push-broom configuration, 
tilted to the horizontal such measurement plane 
intersects the ground in a line at some distance ahead 
of vehicle. As the vehicle moves forward, the laser 
measures different lines on ground, to create point 
clouds representing the terrain surface. 

  
 For improving row detection automatic orchard 

vehicle used only one laser rangefinder. Sensor 
mounted at centered left-right and at height just above 
the vehicles hood. Laser is above the hood increased 
field-of-view. The row detection system used a Hough 
transform, which looks for the mostly likely pair of 
parallel lines in laser range data. When the orchard 
vehicle sees the tree trunks and canopy, then the 
system finds the midway line between the two tree 
canopy, and that is selected as the desired path to 
drive. When obstacle are present, the system may 
perceive them as being part of a good pair of parallel 
line which result in vehicle drifting off centre[4].  

 
 For developing row detector uses a particle filter. 

The particle filter makes multiple guesses of tree rows 
and score each guess by how much it agrees with laser 
data and high-scoring row lines are kept from one 
iteration of the detection to next, so that detection get 
better over time. When obstacle appear the filter 
remember previous row line that had been detected 
and can select the correct row [4]. 

   
Commercial development of automatic orchard 

vehicle create a system which not only survive harsh 
orchard environment but also operated by grower and 
farm worker. And for that chose embedded computer 
from small PC, which work is to receiving data from 
the laser rangefinder and sending command to the 
vehicle drive-by-wire controller. The user control the 
system from a device that communicate with 
embedded computer via WiFi through a ruggedized 
wireless access point. and also for better improvement 
of system used cellular model[4].  
 

Table 1: Comparison of different obstacle 
detection system 

 
Name of 
system 

Para-
meter 

Techniq
ue 

Advantage
s 

Autonomou
s orchard 
vehicle [1] 

Laser 
scanner, 
encoder, 
IMU 

Sensing 
and sensor 
data 
filtering, 
resistering 
3D laser 

Reduce 
labor 
costs, 
working 
load, 
increase 

scanner 
measureme
nt, point 
cloud 
classificati
on, 
clusturing 
obstacle 
candidates 

producti
on 
efficienc
y 

Colour 
segmentatio
n[3] 

Different 
colour 
informati
on 

Obstacle 
and 
freespace 
classes for 
adequate 
modeled 
using 
chosen 
colour 

Operated 
in 
homogen
ous 
system 

Log linear 
model 

SICK 
laser, 
colour 
camera, 
positioni
ng 
sensors 

Conditiona
l Random 
Field 

Improve 
obstacle 
detection 
in same 
area re-
visit 

Single axis 
range 
finder[3] 

Sensors, 
single 
axis 
ladder 
scanner 

Least 
Trimmed 
Squares 
technique 
is used 

Any 
return 
can 
consider 
as 
obstacle 

Two axis 
range 
finder[3] 

Single 
line laser 
range 
finder 

Covering 
and 
sensitivity 
analysis 

Remove 
limitatio
ns of 
single 
axis 
range 
finder, 
colour 
segmenta
tion 

 
III. PROPOSED SYSTEM 
 
In this system, when the automatic orchard vehicle 
moves in agriculture field can perform pruning, 
thinning, performing tree maintenance and 
harvesting. The laser beam is emitted from automatic 
orchard vehicle. This is used to detect the presence of 
obstacle. If there is any obstacle present in the path of 
vehicle then the emitted laser beam will be reflected 
back from the obstacle. laser scanner scan the 
received beam and indicate the presence of obstacle 
by alarming the buzzer. This will alert the farmer 
about the presence of obstacle in the path of vehicle. 
 Fig 1 shows the conceptual diagram of obstacle 
detection. The overall controlling process is achieved 
with the help of microcontroller. As soon as laser 
scanner detects the obstacle, the microcontroller 
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operates the relay circuitry to apply the break. The 
block diagram of the system is as shown in the fig. 2. 

 

Figure 1: Conceptual diagram of obstacle detection 
 

Figure 2: Block diagram of obstacle detection system 
 
CONCLUSION 
 
This paper discuss the different techniques of 
obstacle detection in orchard vehicle. But these 
technology are complicated, costly and have some 
limitations while operating in orchard. By 
overcoming all these limitations, proposed system in 
this paper is simple, cost-efficient and robust and also 
have row detection capability. It will helps the 
farmers for pruning, thinning, harvesting, mowing, 
spreading and also maintenance of fruit trees.  
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