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I.  INTRODUCTION 
 

The several agriculture land can be fully covered by 

grass. Because the very  low former can be worked in  

man equipment  used  to  remove  the  grass  from 

agriculture land  It  is  increase  the time of worker. 

In this method to provide the  remote controlled 

grass cutter for electric lawn mower. In  the  device  

can  be consider for the unmanned aerial vehicles 

and space exploration. It is used for tiring and time 

consuming for workers. The formation of embedded 

System is focused on remote controlled. To operate 

to correct direction guided to device  and  cut  the  

focused areas from land. It is  main  projected  for 

the society of  former,  any  industry  , garden etc. 

 

II. METHODOLOGY 
 

The electric lawn mower work with Remote  

controlled  by  using  raspberry pi3. In The work 

station of grass cutter can be several components 

prohibited. The design of electric lawn  mower  is 

based on GPS tracking system for the purpose to 

identify the location of the mower. It is the wireless 

transmission data linked. When the location of  

mower  can  be identified to movement of mower by  

 

 

 

 

 

using remote controlled. This can be particularly 

problematic for people with certain physical 

impediments. To eliminate the need for limit wires, 

other companies, such as iRobot, are focusing on the 

development of radio beaconing devices, which can 

be used to let the lawn mower robot know where the 

boundaries are located [6]. 

Most of the current research activity related to 

autonomous lawn mowers focuses on the use of 

costly sensors, such as laser scanners or LIDAR [7, 8] 

to achieve lawn coverage and obstacle avoidance. 

Other researchers have focused on solving the 

complex problem of detecting objects and lawn 

limits using highly complex vision- based systems [9]. 

 

As an alternative to these approaches, we propose 

that complete lawn coverage, and to a lesser degree, 

object avoidance can be achieved using low-cost, off 

the shelf components, such as Global Positioning 

System (GPS) and Inertial Measurement Unit (IMU) 

navigation sensors, such as those widely used in 

Unmanned Aerial Vehicles (UAVs). The development 

of UAV navigation control systems has reached 

maturity in the past decade and has resulted in the 

creation of open-source architectures that can be 

used to control custom-made unmanned aerial, 

underwater, and ground vehicles. 

Abstract 
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Now the overcome  time  waste  and  manpower  usage by using the remote  electric  lawn  mower. In our 

project  which  allows  the  user to remotely control the lawn mower in any direction, turn the mower 

motor at a desired speed, and adjust grass cutting height. Determine the overall runtime battery life. 

Result of fully-functional prototype demonstrates a successful autonomous operation. The  purpose of 

solar battery is to automatically charge the lawn mower. 

 

 

Keywords:  Lawn Mower, Autonomous Vehicle, Navigation, Robotics, Raspberry pi3, Embedded system, 

Ardu Pilot. 

 



R.S.Ramya et al. International Journal of Science, Engineering and Technology, 2020, 8:2 

Page 2 of 4 

 

International Journal of Science, 
Engineering and Technology 

An Open Access Journal 

III. BLOCK DIAGRAM 
 

 

 
Figure 1: Remote controlled electric lawn mower 

using embedded system. 

 

The rest of the paper is organized as follows, Section 

3 presents a description of the hardware and 

features of the robotic lawn mower system. Section 4 

& 5 are dedicated to the discussion of the 

preliminary battery tests and shorts fields tests done 

to evaluate the design of the lawn mower and finally 

section 6 provides concluding remarks and a 

discussion of possible avenues for future work. 

 

1. 11.1V LiPo 2200 mAh Battery: 

The power signal is ally to the 11.1V LiPo 2200mAh 

battery. The overall system was designed around an 

MLT-42 tracked vehicle chassis developed by super 

Droid robots with addition of the hardware required 

for the lawnmower. 

LiPo battery 2200mAhhas three cells and outputs 

storing 2200mAh oh charge. It has high discharge 

rates and big capacity. Tis high power output battery 

has very special internal structure. Which requires 

dedicated balance charger to charge. It can give 

great instantaneous discharge current upto 17.6A. 

 

2. Dual 25A motor driver: 

The MLT-42 tracks are driven by a dual motor driver. 

Which provides controlled power to two 24V 

brushed DC motors, one each track rotation. The 

motor controller also powers the radio control (RC) 

Receiver and the (NCU) Navigation Control Unit. It is 

suitable for high powered robots up to 1001bs in 

combat or 3001bs for general purpose robotics. The 

sabartooth can supply two DC brushed motors with 

upto 25A each. 

Peak currents of 50A per channel are achievable for a 

few seconds. It having Ultrasonic switching frequency 

and Lithium protection mode. It can supply two DC 

brushed motor. These motor driver has independent 

and Speed+Direction operating modes. 

 

3. Left and Right Track 24V Gear Motor: 

A design assessment phase where the product 

development requirements, design parameters, 

device functionality and product optimization are 

studied. Design calculations used to determine which 

motor would be the best solution for your 

application. Design calculations determine gear ratio, 

torque, rotating mass service factor, overhung load 

and testing analysis. Maximum operating efficiency 

70% for this motor would occur at 3.751b 

in/2100rpm. It having high static torque. High static 

torque means cannot turn the shaft by hand or over. 

It also having small backlash. 

 

4. Raspberry pi 3: 

Single board computer with wireless LAN and 

Bluetooth connectivity. The Raspberry pi3 model is 

the earliest model B of the third generation 

Raspberry pi3. It replaced the Raspberry pi2 model B 

in February 2016. The latest product of the Raspberry 

pi range Quad core 1.2GHZ Broadcom BCM 2837 64 

bit CPU. BCM 43438 wireless LAN and Bluetooth low 

energy on board. Chip is more efficient and more 

powerful. It is better and faster compared to 

Raspberry pi2 and Raspberry pi0. 

 

5. RC Transmitter and AR 610 RC 

Receiver: 

The MLT-42 tracks are driven by a dual motor driver, 

which provides controlled power to two 24V brushed 

DC motors, one each track rotation. The motor 

controller also powers the radio- control (RC) 

receiver and the navigation control unit (NCU). 

The NCU was programmed to receive the incoming 

radio signals from the RC receiver in Manual control 

mode and to use onboard navigation data from the 

embedded IMU accelerometers, gyroscopes, and 

magnetometers, as well as from the GPS sensors in 

Autonomous Mode. Additionally, the NCU also is 

used to control the grass cutting height and cutting 

speed via their respective motor driver. 

 

6. Navio2 HAT: 

The Navio2 a host of navigation sensors including a 

high resolution barometer, two independent sets of 

triaxial accelerometers, magnetometers and 

gyroscopes as well as GPS/GNSS data. In addition to 

processing all navigation sensor data, the NCU also 

processes PPM/SBUS radio control applications. 
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The out up to 12 independent PWM signals to 

control external motors, serves or other peripherals. 

All RC I/O data is processed by a dedicated cortex-

M3 processor. Ability to send altitude to within 10cm 

resolution. 

 

7. GPS Antenna: 

Give your ultimate GPS V3 a boost with this external 

active antenna. This GPS antenna draws about 10mA 

and will give you an additional 23dB of gain. 

It is get a 5meter long cable so it will easily reach 

wherever you need it to. The GPS is a worldwide 

radio navigation system formed from a constellation 

of 24 satellites that continuously orbit the earth. The 

signal from the GPS satellites operate in the “Semi-

visible” spectrum of the L1 band with a minimum 

signal level of 162.0 dBw. Accuracy of the GPS 

antenna is 500-30cm (20-1ft). 

 

8. 13A Motor Driver: 

Designed to drive high current brushed DC motor 

upto 13A continuously. Bi-directional control for 1 

brushed DC motor. Support motor voltage ranges 

from 5V to 30V. Full NMES H-Bridge for better 

efficiency and no heat sink is required. The cytron 

13A, 5-30V single DC motor controller is an 

enhanced version of the MD 10B. It is faster response 

time and eliminate the wear and tear of the 

mechanical relay. 

 

9. Cutting Height 12V DC Motor: 

The lawn mower was field tested to assess the 

battery runtime during manual and autonomous 

operation modes. The selected area was chosen to 

be 800m2 and had moderately high grass and a flat 

topography free of obstacles. The grass cutting 

height was set to 6.5cm and the cutting speed was 

set to 75% of its full speed. 

The lawn mower was operated until the cutter 

battery reached 20% of its overall capacity. In 

manual, the entire area was covered in a total 

runtime of 3 hours, 34min. Miniature DC Motor, low 

noise, high power 12V, and 6000 RPM motor with 

double ball bearing for cutting machines. 

Use temporarily have reduced product selection 

available for delivery to your region. A new 

generation of 895 motors will help you solve at the 

deference’s of the 775. The shaft diameter of the 895 

motor is 5mm like the 775 motor. 

 

10. 20V Lithium-Ion Battery: 

High capacity battery with no memory effect and 

very low self-discharge when stored. High 

performance Lithium-ion cells are capable of 500-

1000 charge cycles. Long life blade contacts. 

Charge times with T20B charger 80%:60min, 

100%:80min. Compatible with Triton T20 range of 

power tools. The features of energy efficient 

premium brand lithium-ion cells with very low self- 

discharge provide long-Lasting performance. 

Weight of the Li-ion battery is 0.38kg. 

 

11. Cutting head 12V DC Motor: 

The cutting head battery was replaced a total of 6 

times. Which means that each totally spent battery 

tested an average time of 33min and the last battery 

has approximately 60% of its total charge capacity 

remaining. It is worth nothing that the track motor 

batteries were also replaced each time the cutter 

head battery was replaced. 

 

The entire area was successfully covered in a total 

runtime of 1 hour, 31minutes. The cutter head 

battery had to be replaced twice for an average 

runtime of 32 min for each replaced battery and the 

last battery head about 35% of its total charge 

capacity remaining. High power brushed DC motor 

placed close to cutting head for fast and constant 

trimming. 

 

IV. CONCLUSION 
 

The design of an autonomous, GPS enabled lawn 

mower was tested successfully under manual and 

autonomous operational modes. Compared to 

manual mode, the autonomous operation of the 

lawn mower resulted in a more efficient way of 

mowing the lawn, greatly reducing the mowing time 

by about 57%. However, although the autonomous 

mode resulted in a significant improvement in 

mowing efficiency,  the lawn mower design can be 

improved upon by the implementation of an 

optimized trajectory, which may lead to a significant 

reduction in mission time. In addition, a charging 

base can be designed to automate the battery 

charging process and thus eliminate the operator’s 

involvement during the mowing process. Finally, the 

use of GPS for navigation is prone to large errors, 

particularly in areas occluded by tall trees or 

buildings. Thus, it may be necessary to develop an 

alternative autonomous operational mode that does 

not rely heavily on GPS data for navigation. All of 
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these enhancements will be the subject of future 

work. 
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