
         International Journal of Scientific Research in Engineering and Management (IJSREM) 

Volume: 04 Issue: 03 | Mar -2020                                                                                                  ISSN: 2582-3930 

 

© 2020, IJSREM      |www.ijsrem.com                                                                                                                                        |        Page 1 

 

Pain level identification in sheep by using facial expression a machine 

learning approach 

Dr. V. Janani
1
, M. Deepak

2
, S. Hariharan

3
, V. A. Sureandhar

4 

1
Assistant Professor, Adhiyamaan College of Engineering 

2
Student, Adhiyamaan College of Engineering 

3
Student, Adhiyamaan College of Engineering 

4
Student, Adhiyamaan College of Engineering 

 

---------------------------------------------------------------------***--------------------------------------------------------------------- 

Abstract -Convolution neural network is a category of deep 

neural community, most generally applied to reading visual 

photo. CNNs are used in form of areas including image and 

sample recognition. It follows a hierarchical version which 

works on building a network and offers out a fully linked 

layer. In category of problem, that the sheep can’t explicit 

their pain whilst they affected by extreme disease. It is 

difficult to find the affected sheep inside the group of flock by 

using the farmers. The pain level can be detected by using the 

facial expression of the sheep. The facial features snap shots 

are taken from different sort of sheep for schooling the 

system. The labelling of the picture is finished on the ear, 

mouth and nose. The labelling and localization help to 

perceive the values. The values are used to predict the pain 

degree or the quantity of pain that the sheep had. The input 

photograph given to the YOLO item detection algorithm to 

become aware of the sheep face. Localization goals to locate 

the primary object in an photograph at the same time as object 

detection attempts to discover all the gadgets and their 

boundaries. Landmark detection is the manner of finding 

factors of hobby in an image. The landmark detection 

algorithm is used to find out the unique regions of the sheep 

like eye, ear, nose and mouth. SVM (Support Vector 

Machine) is used for the type procedure. The classified photo 

is compared with trained image. The input image is processed 

by means of the trained version and produce the output image 

with the pain stage indication. 

Key Words:Landmark-localization-Convolution Neural 

Network (CNN) – Support Vector Machine (SVM) – You 

Only Look Once (YOLO) 

1.INTRODUCTION  

 
Pain may be a major welfare issue and sheep may experience 

pain as a result of several medical conditions, hoof injuries 

and mastitis being the foremost important ones. Pain 

management in sheep is commonly inadequate and one in all 

the explanations given by veterinarians for not administering 

analgesics to sheep in pain is that the alleged difficulty to spot 

and assess pain during this species. Therefore, having valid, 

reliable and possible indicators of pain in sheep can 

considerably contribute to raised pain treatment and might 

increase awareness of pain as a major welfare issue among 

veterinarians and producers. Pain is assessed using 

behavioural and physiological indicators. Pain assessment 

tools rely mainly on general changes in behaviour, as they're 

sensitive and non-invasive indicators of pain. Recently, 

changes in face expression are shown to be very useful. 

Additionally, scoring systems for mastitis and lameness are 

available to be employed in sheep.  

2. RELATED WORK 

Diseases like footrot serious supply of pain in sheep, 

negatively impacting welfare and productivity. Footrot may 

be an extremely contagion that causes severe gimpiness and 

was calculable in 2005 to price the United Kingdom sheep 

business. Disease caused by pathogens like coccus aureus and 

Mannheimia haemolytica causes painful lesions inside the sex 

organ canal, and in severe cases will cause death of the ewe. 

Early detection and later treatment of such health issues is 

important to obtaining animals back to full health as shortly as 

doable, and for reducing the unfold of unwellness. detective 

work early signs of unwellness, in addition because the 

associated pain, is difficult as sheep are a prey species and 
don't overtly specific any signs of weakness. This suggests 

treatment and pain management is usually inadequate, leading 

to poor welfare. With a number of animals changing into 

progressively move on proximity with increasing 

intensification, there's a desire for integrating whole-system to 

work and dominant the unfold of unwellness. In turn, this can 

scale back the impact on the welfare and overall productivity 

of the flock. 

2.1 General changes in behavior 

Behavioral changes like lip curling, trembling, vocalization 

and abnormal postures are delineate in lambs undergoing tail 

arrival or castration. In general, sheep in pain might show the 

subsequent signs: 

• Reduced feed intake and rumination. 

• Licking, rubbing or scratching painful areas. 

• Reluctance to maneuver. 
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• Grinding their teeth and curling their lips. 

• Altered social interactions. 

• Changes in posture to avoid moving or inflicting contact to a 
painful body space.  

2.2 Facial Expression  

 Facial expression is that the activity of changes within the 

face or teams of muscles referred to as “action units” to 

associate degree emotional stimulation, associate degreed is 

probably going to be associate degree involuntary response to 

pain being tough by an animal.Facial expression is taken into 

account to be Associate in Nursing honest signal of the 

intensity of the pain as, in humans, it becomes progressively 

difficult to “hide” the countenance of pain and faked pain is 

definitely identified. to boot, countenance has the power to 

assess the temporal nature of pain demonstrating whether or 

not there's a high degree of fluctuation, or if there's constant 
pain through long-run continuous assessment of the 

expression. This assessment and careful analysis of the pain 

can enable observers to own an improved understanding of the 

frequency and length of the pain, enabling the event of an 

improved pain-management strategy.Scoring the countenance 

of pain live needs an individual's to be gift, which may which 

may expression of pain. an automatic system that permits the 

educational of individual facial expressions, and also the later 

detection of once expressions has modified suggesting doable 

sickness presence, is significant to rising the screening 

method.A well-integrated machine-controlled system would 

take away any subjectiveness of the assessment, making 

certain consistency of pain estimation. in addition, it'd in care 

because it wouldn't need the continued presence of an 

observer to assess these changes before and when treatment. 

The planned framework automatic face expression analysis to 

make a replacement application for technology to totally 

assess pain in sheep. This offers nice opportunities for the 
sheep trade, putting them at the forefront of this technology. 

2.3 Image extraction and annotation 

Image extraction was, as far as possible, limited to periods of 

time when sheep were not considered to be distracted by any 

external stimuli in the environment or being physically 

handled, since both handling and distraction may alter the 

perception and physiological impact of noxious stimuli. Since 

averaged measures derived from multiple contributions of each 

individual provide a more reliable representation, multiple 

images from each sheep, from each video, were sampled on the 

basis of those considered suitable for annotation.  

An inter-sample interval of at least 4 seconds was used to 

minimize the risk of non-independence of dynamic expressions 

while ensuring a large number of images could be captured of 

the same face in the given state. 
• The inclusion of such create was thought-about 

acceptable as long as 

• All facial coordinates were after subjected to scaling, 
translation and rotation, and that 

• Emergent sources of form variation among the dataset 
may be tested across illustrious conditions connected to 
variation in pain intensity. 

This technique so enabled the detection and isolation of pain-

based form variation even within the presence of considerable 

create. 

2.4 AU Taxonomy and Labelling  

The sheep facial AU taxonomy is employed. As a 
preliminary AU taxonomy, solely frontal faces square measure 
thought-about. The key options that thought-about square 
measure ears, eyes and nose. they're omitted as a result of 
those options will hardly be seen on a frontal face. 

• Ears: The 3 pain levels square measure defined relating to 
the extent of the ear rotation with each profile and frontal faces 
taken under consideration. It'll map the 3 pain levels however 
solely think about the frontal faces. 

• Nose: The 3 pain levels square measure defined in line 
with the naris form. Mapping the 3 pain levels as they're. 

• Eyes: The 3 pain levels square measure defined in terms 
of the attention narrowing extent. Defining solely 2 pain levels, 
specifically pain and no-pain, as a result of the dataset is 
powerfully biased towards the no pain case.  

 

3.ANALYSISAND DESIGN OF THE 
APPLICATION 

 

3.1Existing System 

 
   Sheep identities were recognized by a deep convolutional 

neural network using facial bio-metrics [1]. The data 

augmentation methodologies such as rotation, reflection, 
scaling, blurring and brightness modification were applied 
[2].It detects only the facial expression of the sheep. It does 

not detect any pain level of the sheep caused by any factor. It 

does not identify any kind of diseases in the sheep. The 

existing system detects the animal that it was sheep.   

3.2 Proposed System 

   Automated system that might discover changes within the 

facial features of individual sheep. Pain level are outlined by 

ear rotation, naris form and eye narrowing. the pain level is 

calculable supported classification results of facial expression. 

Treating sick or disjointed sheep and preventing any more 

unfold of contagious diseases like footrot will be slow. normal 

threshold price is going to be explicit . If the edge value will 

increase on top of the edge value then the pain level is going 

to be displayed. 

http://www.ijsrem.com/
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4.ARCHITECTURAL DESIGN 

 

Figure 1.Architecture design of pain detection 

The proposed system design works by taking input as an 

image. Annotation could be a technique of labeling the image 

information with sure outlines and keywords to create it 

recognizable for machines. the most purpose of image 

annotation is to use this annotated image for laptop vision for 

machine learning or train the pc systems developed on AI-

based technology. CNNs are utilized in kind of areas as well 

as image and pattern recognition. It follows a hierarchical 

model that works on building a network and provides out a 

completely connected layer. CNNs are utilized in kind of 

areas as well as image and pattern recognition [3]. It follows 

a hierarchical model that works on building a network and 

provides out a completely connected layer. To register the 

pictures, they're reborn to greyscale and resized to 96×106 as 

mentioned in (figure 1). creating the pictures an equivalent 

size normalizes the quantity of options every image can 

manufacture, and helps align necessary countenance. The 

options and image labels ar passed into SVM for learning and 

classification. The classifier is trained with coaching 
information, then conferred with new information from 

subjects it's not seen before. for every testing image, it 

predicts that of the 3 categories, no-pain, low-pain, or strong-

pain, the input image seemingly belongs to. And it compares 

with the trained information and displays pain level with 

sickness. 

5. IMPLEMENTATION 

 

5.1 YOLO Algorithm 

 First, a picture is taken and YOLO rule is applied. In 

our example, the image is split as grids of 3x3 

matrixes.. 

 The image is divided into any range grids, reckoning on 

the quality of the image. Once the image is split, every 

grid undergoes classification and localization of the 

article.  

 The objectness or the boldness score of every grid is 

found. If there's no correct object found within the grid, 

then the objectness and bounding box price of the grid 

are zero. The bounding box prediction is explained as 

follows, The image divides into S x S grids by 

predicting the bounding boxes for every grid and 

sophistication possibilities. 

 Both image classification and object localization 

techniques are applied for every grid of the image and 

every grid is allotted with a label. 

 Then the rule checks every grid associate individual 

basis and marks the label that has an object in it and 

additionally marks its bounding boxes. The labels of 

the gird while not object are marked as zero. 

5.2 Support vector machines 

 Support vector machines (SVMs) is a unit developed 

to resolve a categoryical 2 class pattern recognition 

downside. Adapting SVM to face recognition by 

modifying the interpretation of the output of a SVM 

categoryifier and making a illustration of facial 

pictures that's concordant with a 2 class downside. 

The created values is classified by the SVM 

exploitation the edge values.  

 The threshold values set based on the effect of 

diseases.  

 The classified image is produced by SVM then it 

compared with the trained image.  

 The output image contains the pain level and 

detected disease. 
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6. RESULT 

 

 

Figure 2. Input image 

 
 

Figure 3.Detection of sheep 

The proposed system takes the input as image. With the help 

of the data trained by convolution neural network. x and y 

axis represent the width and height of the bounding box. The 

predicted bounding boxes and confidence scores defined as 

for corresponding boxes through the deep convolutional 

network. 

7. DISCUSSION 

First objective was to geometrically quantify facial 

expressions in reference to a painful procedure, and this was 

achieved through the identification of one principal element 

with reference to ear, muzzle, cheek, and to a lesser extent, 

eye form variation. This component was was found to take 

issue considerably between all conditions wherever 

substantial variations in pain intensity were expected to be 

present. Face changes across the ears, muzzle and nose 

especially were clearly highlighted. form variations for the 

nose, mouth, cheek was highlighted. 

8. CONCLUSION 

In this paper, a multi-level approach to automatically estimate 

pain levels in sheep has been presented. It automate the 

assessment of facial expressions in sheep by adapting the 

techniques for human emotion recognition. The approach can 

successfully detect facial expression and assess pain levels of 

sheep. experiments also show that au classifiers are 
generalisable across different datasets. The further explore 

classifier training with the concatenated feature descriptor to 
map facial feature directly to pain levels, adding geometry 

features as well as appearance features. this will help au 

classifier to be more robust to head pose deviation as well as 
breed variation. larger variety of labeled information is 

required to any investigate information leveling and 

generalisation. ultimately, idea is there to test automatic pain 

assessment approach on different animals. however, this will 

again require more efforts in data collection and labelling. 
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