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Abstract— Technology is advancing at a very fast pace, so it 

is mandatory to use it in every field to have the desired and 

proper output. The field discussed here is agriculture. Here, 

a Firebird V robot has employed. After sowing the seeds, 

the growth of seed begins. Thus, the robot is used for 

monitoring whether the plant/crop has grown to the correct 

height or not. For this purpose, an infrared sensor is used. 

These sensors keep monitoring the height of the plants.The 

height for each kind of plants is mentioned in the program. 

If the plant has reached its proper height, then the plant/crop 

is ready for harvesting and if the height of the plant/crop is 

improper, it is undisturbed until it is mature. 
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I. INTRODUCTION 

It is that ever before man began to cook food, he only used 

to eat roots of plants/trees. Later as time passed by, it leads 

to the discovery of edible and non-edible plants. As time 

passed by, there was rise in population and hence the 

demand for food crops rose. Thus with less number of fields 

it was necessary to produce more crops. As plants are very 

sensitive, their growth depends on factors like sunshine, soil, 

regular supply of water, fertilizers and insecticides. Thus, 

after having given the necessary supplies for the plant, it 

becomes necessary to keep a track on its growth. To monitor 

their growth and to ensure that no plant/crops has been  

wasted during the harvest, it became necessary to check if 

all the plants have grown to a proper height and if they were 

ripe enough to be harvested. This makes it important for a 

sensor to measure its height. Thus, an infrared sensor is to 

fulfill this process. 

II. NEED FOR PLANT MONITORING 

 The farmers himself do not need to go in-person to 

check the plant growth. 

 The robot can swiftly move into the fields without 

destroying the crops. 

 By using infrared sensors, we get accuracy in the value 

measured. 

 This is a non-contact measurement 

III. FIREBIRD V ROBOT 

The Computer Science department in IIT, Bombay, 

designed the Firebird V robot. The robot consists of 

ATmega2560 master controller and ATmega8 slave 

controller. This robot consists of five infrared sensors fixed 

on its front side and several other sensors. These sensors not 

just help the robot in movement but also stop at regular 

intervals for the measurement of different parameters. The 

output messages/ data are indicated on the upper side of the 

robot using a LCD display. The track followed by the robot 

is either blackline or whiteline. The whiteline sensor is 

located at the bottom and is ball-like which detects the path 

of the robot. 

 
Fig. 1: The basic structure of Fire Bird V robot. 

IV. BLOCK DIAGRAM OF FIREBIRD V 

 
Fig. 2: Block diagram of Fire Bird V Robot. 

The block diagram of Firebird V consists of the 

ATmega2560 and ATmega8 microcontroller. It needs a 

power supply of 9V. The inputs to the microcontroller 

consists of signals from the sensors, keypad. It is connected 

to the computer from where the inputs may be given and 

output can be seen. It covers a wide range of sensors. The 

robot consists of two black switches like buttons. One of 

them is the interrupt while the other is the reset. This allows 

the robot to clear the program in the memory and run the 

current program. Upon the basics of image processing, the 

camera module captures the image of the crops. It sends the 

data to the computer and the user can interface it through the 

GUI. The display is a LCD display on the robot. The LEDs 

indicate whether the transmission is taking place between 

the robot and the computer or not. The buzzers are the ones 
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that indicate the robot is charged or not. If there is low 

charge, then it rings. If the charge is full, then it rings again. 

The robot could be charged using the adapter provided with 

the kit of firebird. 

V. XBEE MODULE 

 
Fig. 3: Xbee module. 

The Xbee is a communication module designed for 

transmitting data from the firebird to the remote computer. 

The communication is of two types: 

 Wired communication and  

 Wireless communication 

The Xbee module is first placed into the sockets in the 

firebird.  

For wired communication, the data is sent to the 

computer through the USB cable, whereas for wireless 

transmission either Zigbee or Xbee can be used with Wi-Fi 

or Bluetooth.  

VI. FEATURES 

 RF data rate transmission is 250,000bps and transmit 

power is 1mW. 

 No configuration is required for out-of-box RF 

communications. 

 AT and API Command Modes are the configuring 

module parameters. 

 Analog-to-digital conversion, Digital I/O, I/O Line 

Passing. 

 It is available with free XCTU software. 

VII. SPECIFICATION 

1) Performance: 

 Indoor/Urban Range- up to 100 ft. (30 m)  

 Outdoor RF line-of-sight Range up to 300 ft. (100 m) 

 Transmit Power Output (software selectable) 1mW 

 RF Data Rate 250,000 bps 

 Serial Interface Data Rate (software selectable) 1200 - 

115200 bps (non-standard baud rates also supported) 

 Receiver Sensitivity -92 dB (1% packet error rate) 

2) Power Requirements: 

 Supply Voltage 2.8 – 3.4 V 

 Transmit Current (typical) 45mA (@ 3.3 V) 

3) General: 

 Operating Frequency ISM 2.4 GHz 

 Dimensions 0.960” x 1.087” (2.438cm x 2.761cm) 

 Operating Temperature -40 to 85º C (industrial) 

 Number of Channels (software selectable) 16 Direct 

Sequence Channels 

 Addressing Options PAN ID, Channel and Addresses 

 Supported Network Topologies Point-to-point, Point-to-

multipoint & Peer-to-peer 

 Antenna Options Integrated Whip, Chip or U. FL 

Connector. 

VIII. PIN DESCRIPTION 

Here is the pin diagram description of the Xbee module. 

 
Fig. 4: Pin description of Xbee module. 

IX. RF MODULE COMMUNICATION 

A. UART Data Flow 

It connects directly to the pins of the RF module. Data 

enters the module UART through the DI pin (pin 3) as an 

asynchronous serial signal. The signal should idle high when 

no data is being transmitted. The start bit must be slow. The 

transmission of data begins from this bit. The stop bit, which 

indicates the end of transmission, is high. 

 
Fig. 5: Communication of Xbee module. 

his module performs tasks like timing and parity checking.  
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B. Transparent Mode Operation 

In this mode, the modules act as serial line replacement i.e. 

all data received from the input pin is queued up for RF 

transmission.  

C. API Operation 

The Application Programming Interface is an alternative for 

the transparent mode. 

During transmission, the frames are:  

1) Transmit Data Frames  

 RF Transmit Data Frame  

 Command Frame  

2) Receive Data Frames 

 RF-received data frame  

 Command response  

 Event notifications such as reset, associate, disassociate, 

etc. 

X. WORKING OF THE SYSTEM 

This module is a wireless method of measuring plant 

growth. The infrared sensors are attached to the robot on the 

front side. These sensors help the robot in its motion, travel 

equivalent distances, detect objects on its path, etc. The 

gripper circuit is attached on the firebird v robot. A separate 

infrared sensor can be attached to this circuit for 

measurement of the height of the plant. When robot is left 

into the fields, it constantly keeps a track of the height of the 

plants. The maximum height of the plant is mentioned in the 

program. Based on this, when a plant has reached its 

maximum growth, the sensors detect it and send the signal 

to the remote computer where it is being monitored. If the 

plant has reached the maximum height, there is a display in 

the LED indicator, indicating that it ready for harvesting and 

the same result is being displayed in the remote computer. If 

plant is not ready, then it is not disturbed by the robot and is 

left as such. 

XI. FLOWCHART 

 

 

XII. CONCLUSION 

Thus, by using infrared sensors and camera module for more 

convenience, the growth of the plant has been monitored by 

transmitting the data acquired from the robot to the remote 

computer and processed by the user and the required 

decisions can be made. 
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