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Abstract 
 
The major agricultural business includes Poultry Management. The poultry 

requirements get increased with the increase in population and the 

requirement is difficult to meet. The identification of the disease in the early 

stage is very difficult and main challenge is to avoid spreading the disease. 

Intense training and labor is required in most of the times. One such system 

was proposed to found out the affected ones and to monitor affected hen 

from the farm. This system provides an effective solution and helps in early 

identification of sick. The main target is to build an automated poultry farm 

with a regulated environment. The sound analysis for poultry industry will be 

done second stage of work. The audio signal in poultry farm is recorded 

using microphone. The four microphones are placed at the four corners of the 

poultry farm. The RGB camera is placed at the center of the poultry farm. 

The RGB camera is used to find the location of the affected hen from the  
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poultry farm based on the input from the microphone. This proposed system 

helps to monitor the poultry health and diseases. The affected hen can be 

identified with the help of microphone signal. The position of affected hen 

may be almost detected with RGB camera. The health of the hen also 

depends on the environment in poultry farm. The temperature, air movement, 

air composition and  light are also the factors to be considered in the farm. 

 

Keywords: Automated poultry farm, Poultry management, RGB camera, 

Microphone, Sound Analysis. 
 

1 Introduction 

 

 

 The chicken, ostrich, turkey are generally managed in poultry industry. 

They are kept in a hen house or chicken coop. As they are in kept together, 

there is a possibility for rapid spreading of diseases. If the environment  is 

not maintained, it can also leads to spread of respiratory, digestive and 

behavioral disorders. The common diseases among the poultry are Fowl Pox, 

Avian Influenza, Infectious Coryza and Infectious Sinusitis [1]. These 

diseases leads to symptoms such as Shaking head, coughing, Rales, sneezing, 

Discharge from eyes, Paralysis, Nasal discharge, swelling of face and 

Gasping. The classification of diseases majorly includes parasitic, bacterial, 

fungal and viral diseases. The temperature, audio and video signal of hens is 

used to analyze the various diseases [2]. The rale sound is to be analyzed to 

identify the sick hen and the normal hen from the poultry farm. The proposed 

system uses this technique to capture a video, sound and temperature by 

integrating  several sensors, which helps in prediction of disease and helps in 

screening to decide whether the hen is affected from disease or not. This 

model can also be helpful in deciding which hen is affected from disease. 

Mel Frequency Cepstral Coefficients (MFCCs) is used for sound analysis of 

hen’s voices. The brief description of the previously used system techniques 

were discussed in section 2. The proposed system was discussed in  Section 

3. In section 4, the results are analyzed and discussed in Section 4.  Section 5, 

describes about conclusion and future work. 

 
2 Literature Review 

 

Cheng-Ta Chiang et.al [3] had developed a drinking solution for chicken 

poultry along with the detector to find out concentration of citric acid 

concentration. It comprises of a citric acid sensor and citric acid 

concentration sensor transducer. The proposed system can convert citric acid 

concentration into a linear duty cycle output. The detector possesses less  
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sensitivity to noise because of its digital nature output. A readjustment  

technique for varying the current which is the input of the sensor transducer 

was provided with system. The matching of the different current ranges of  

sensor with the other citric acid sensors can be achieved easily by 

functionality matching. The various measurements were taken to verify the  

functions of the proposed citric acid concentration sensor transducer and 

citric acid sensor. The measured input of sensor transducer ranges from 0.1  

mA to 8.7 mA (that is., 98.8 dB). The citric acid concentration   varies from 

minimum of 1% to maximum of 15%, having duty cycle with the 

correspondence of 51.3% to 96.3%. The linear error was measured with a 

maximum of 0.28% with the sensitivity. The maximum linear error was 

measured as 0.28% with the sensitivity measured at 3.2%, and the chip area 

was 1.49 × 1.49 mm 2. This citric acid concentration can be detected by the 

proposed system with high accuracy. 

M. M. Islam, S. Sourov Tonmoy, S. Quayum, A. R. Sarker, S. Umme 

Hani and M. A. Mannan, [4] had proposed an automated poultry farm. The 

different features were incorporated which include water distribution, food, 

egg collection etc. The efficiency and profit can be increased by making the 

system automated. The famers are mainly benefitted by the system as they 

can also control the system and due to easy accessibility. The main concerns 

in an automated poultry farm are incorporating necessity features such as dry 

food supply, egg collection and water supply etc. The effects of 

environmental fluctuations have been minimized and the overall protection 

of the farm is provided by this system. 

Toshiyuki Fujii et.al [5] developed a system which can track poultry to 

analyze the behaviour of infected poultry using a camera. Using a particle 

filtering algorithm for infection detection, the tracking of poultry hens is 

implemented with the trackers employed in the system [6].  These trackers 

and the exploring trackers are the two different trackers. One such poultry 

tracker is employed for each hen in the isolator [7]. The searching and 

correcting of a poultry tracker which gets fails was done by an exploring 

tracker. The complete overlapping between the trackers was avoided by 

marking tracker positions on an image. A 5 min video data on 10 healthy 

poultry was used for evaluating the tracking system. The duration is not 

sufficient for the poultry to be tracked. The results imply that the system can 

able to recognize and track poultry effectively.  

 

3 Proposed Work 
 

The inputs are gathered by the sensors from the poultry. The data can be 

analyze and interpreted into a meaning full format by filtering system [8]. 

The hens are stored as a group in the poultry farm. The target is to segregate  
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the sick hen in the farm. The analysis is based on temperature, audio signal 

and video. The noises of all hens has influence of  recording the sound 

waves. But in contrast the other readings like temperature, RGB input may 

have less influence of other nearby gauges [9].    

The video and audio analysis has done for identifying the infected hen. 

The Figure 1 describes the flowchart for design methodology. 

 

 The Raspberry Pi 3 B+ board is connected with sensors. The audio signal 

is recorded from sound sensor and the digital form of signal is given as an 

input to the Pi board. 
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Figure 1 Flow chart for proposed methodology 

 

The Real-time Poultry Disease Identification gets the entire raw signal 

and processes all the channels separately. Then various signal channels 

extracts the features of the signal. If the audio signal is greater than the 

normal range, it results in switching ON of the RGB camera. If the signal is 

lesser than the normal range, it starts the recording. The microphone sensor 

alone can sense if hens are sick or not. The accuracy can be increased in 

detecting the position of the sick hen with the integration of RGB camera. 

The detailed position of the hen can be obtained by temperature sensor. The 

RGB camera starts recording the frames of the signal. The frame matching is 

done repeatedly. If a particular frame matches with the frame over a period 

of time, it results in finding of sick hen in the particular frame.  

The 3-5 hens can be tracked at a period of time approximately. By 

increasing the resolution of the RGB camera, the tracking of the hens can 

also be increased[10]. 

 

3.1   Functional Components 

 

  Audio signal is recorded by the microphone sensor which will be 

converted as digital data. The digital data is saved by inserting SD card    into  
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the Raspberry. The audio streams signal gets recorded by the microphone 

sensors. The data gets stored into chunks of 1 minute records.   

    In the processing server, the OpenCV is used to analyze the audio files 

by using python. The image sequence is send by the RGB camera as video 

frames. The capturing of images is done at the rate of 1 per second. Even  

though RGB camera can capture 25 frames per second, analytics is based on 

a single frame per second. The same RGB camera can be used see the live 

view of the poultry. The boundary has been predicted by comparing the same 

image files. Based on the image, the delta movement and time has been 

calculated. If the difference between movement of the hen and delta 

movement is less than the range of the acceptance then there is a need to 

monitor hen keenly. The total movement, time and the delta movement has 

correlation[11]. The movement of the hens is lesser than normal movement 

during the night time. There is a major correlation between the movement 

pattern and the health of hen. The RGB camera is used to do all the studies.  

The processing server gets the further data from the three sensors such as 

Temperature, Gas, and Humidity sensor. The better environment can be 

maintained in the poultry farm by these sensor values. 

The Mel-Frequency Cepstral Coefficients MFCC audio feature 

extraction is used for sound analysis. The audio signal analyzing is done by 

SVM. The decision of normal hen and sick poultry can be done by the 

system. The particle filtering algorithm is used for hen identification with 

tracking. Henceforth, the proposed system captures intimates, whether 

tracked hen has fever or temperature[12]. 

 

3.2  Image Processing 

 

From the video frames of RGB camera, images of hen are needed to be 

identified. The movement of a hen has been identified from the RGB camera 

using the consecutive images. The matching pattern of hen movement is 

determined by the video signal and the temperature can be identified from 

the temperature sensor values. The process is needed to be repeated over a 

period of time. The similarity in the sequence of frames over a period of time 

gives the position of the hen. The hen position is identified and a boundary 

box is drawn around the affected hen. The sick hen is identified from the 

poultry group using the movement pattern and temperature.  

The first step is to match the first frame of the video image with the 

subsequent images. The matching pattern over a period of time gives the 

position of the sick hen in the frame [13]. 

The Smin and Smax are the minimium and maximum temperature of hen 

Hi. The sick hen is decided bt the following function gt defined in equation  

 

gt (fi , i) =            (1) 
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The time is defined as ∆t and the ∆d movement with time frame. If the 

movement is than the threshold value for a certain period of time then the 

hen will be considered as sick hen which is defined in equation  

 

gd(∆t, ∆d) =       (2) 

The infection alert will be determined based on the equation  

 

hi(gt,gd) =  (3) 

 

       3.3 Audio Signal Processing 

   

 A very complex process in the proposed system is feature extraction 

from audio signal. The infection can be predicted under multiple stages, they 

are listed below. 

  Noise is needed to be reduced in the captured audio signal. 

  Normalization of the audio signal 

  Extraction technique for the audio signal is to be implemented. 

 

      3.4  Analysis of Audio Signal using Mel-Frequency Cepstrum 

Coefficients 

 

In speech processing, [14] MFCCs is used very popularly. In MFCCs, 

instead of the linearly spaced approach, the frequency bands were distributed 

according to the mel-scale. The features of audio segment analysis done with 

MFCC features for normal and the sick hen is described sin figure 2. 

   The parameters used for analysis of audio files were listed below. 

 

  The time  should be of 10 secs 

  The type of Codec should be WAV PCM 

  The Sampling Rate  should be of 44100 Hz 

  The Channels should be of type Mono Channel. 

  The Bit depth should be as  32 

 

Gurgling noises which is a symptoms of respiratory disease can be 

detected by sound processing. Over a period of time, audio signal is needed  
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to be extracted by examining the cluster over distribution which is achieved 

by MFCCs. These features help in determining the affected hen. By the 

parameters listed above, analyses are done based on the sound from the hen 

and the delta movement from the comparison of video frames helps in 

determination sick hen .  

By using audio signal and video signal monitoring of poultry farms, we 

can provide a warning system which can be reduce the cost of maintenance 

and the mortality rate can also be decreased . 

 

4  Result  and Discussion 

 

For audio signal processing the wave package is to be installed in python 

platform. The output describes the features of the audio signal based on 

MFCC algorithm. The sample width, frame rate for the given audio signal 

was displayed and shown in Figure 2. 
 

 

 

 

 

 

 

 

 

 

 

 

 

  Figure 2 Output displaying the features of audio signal 

 

The graph gives the spectral representation of the audio signal which 

helps in identification of normal hen and sick hen is shown in Figure 3. The 

value in the graph (that is 32767) indicates the maximum value of the audio 

signal. 

 

 

 

 

 

 

 

 

Figure 3 Graph showing the spectral representation of the audio signal 



                                                                                                                  
 

 

 

 

 

 

 

 

Smart Poultry Monitoring and Control System- A Suitable Approach for 

Environmental Issues in Poultry Farming  1592 

 

 

 

When the frequency is greater than 230 Hz or lesser than 180 Hz, the 

RGB camera gets turned on. The RGB camera helps in recording of the 

video from the poultry farm. 

 

                   4.1   Video Processing  
 

 The frames are captured at different time intervals. The video is 

converted into gray scale for easy identification of the target that is sick hen.  

Figure 4 and Figure 5 shows the frame capturing of the video signal at time 

interval t1 and at time t2. 
 

 

 

 

 

 

 

 

 

 

 

 

  Figure 4 Frame capturing of the video signal at time interval t1. 

 

 

 

 

 

 

 

 

 

 

  Figure 5 The frame capturing of the video signal at time   interval t2. 
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4.2   Method of Finding the Sick Hen from the Poultry Group 
 

   If the microphone signal frequency lies below 180 Hz, the video is getting 

started to recording. The centroid is needed to be marked for all the hens in 

the frame. If the frames are equal for the consecutive time intervals, then the  

location of the sick hen is needed to be founded out. The centroid for the hen 

is marked and shown in Figure 6. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             Figure 6 Finding centroid of the hen in the frame 

 

The detected point in the frame can be obtained by template matching 

and is shown in Figure 7. The template matching helps in finding the hens in 

the frame by rejecting the other elements in the frame.  
 

 

 

 

 

 

. 

  

 

 

Figure 7 Finding centroid of the hen in the frame by matching the template. 

 

 The frames are compared at consecutive time intervals. If the first frame 

matches with the second frame, it implies some object in the frame is static. 

The centroid is mapped for only for that target. The Figure 8 Shows the 

approximate position of the sick hen. 
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Figure 8 Finding approximate position of the affected chick 

 

 The particular position of the affected chick from a poultry farm will be 

displayed as an output showing the position of the hen in the X and Y 

coordinates. The frames are continuously compared with the subsequent 

frames. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Figure 9 Graph showing the exact location the sick hen 

 

Thus the centroid for the sick hen is obtained, returning the exact 

location of the hen in the poultry farm is obtained in Figure 9. As a result of  
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finding the particular location of the sick hen from the poultry farm, the 

segregation of the affected hen can be done easily. By segregating the sick 

hen in the poultry farm prior to the severity of the disease the spreading of 

the diseases can be controlled. The mortality rate can be reduced and the 

production can also be increased. 

 

 5 Conclusion and Future Work 
 
This proposed system is used to identify the affected hens in a group and 

as early as possible. The fully automated poultry farm can be developed with 

the hardware setup based on the simulation output. The image analysis can 

also be extended for analysis of behavior and movement. Results can be 

more precise by integrating much number of sensors with the pi Board.The 

simulation output is yet to be developed into a hardware setup for automated 

poultry farming. This system can be integrated with IoT for remote accessing 

to the end user. The full automation in feeding of poultry hen's will be also 

be integrated with the system. The proper environment for the chickens is 

very essential to maintain. At an early stage, the health of the hen is to be 

taken care. While constructing the poultry farm, air inflow in poultry is also 

an important factor to be taken into account. 

In a real time industry, monitoring the environmental parameters are very 

crucial. For better prediction and accuracy, the motion pattern of the normal 

and affected hens is to be combined for image analysis.  
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