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Abstract: For social robots to be successfully integrated and accepted within society, they need to be able to 

interpret human social cues that are displayed through natural modes of communication. Service robots 

directly interact with people, so finding a more natural and easy user interface is of fundamental importance.  

In present day technology human-machine interaction is growing in demand and machine needs to 

understand human gestures and emotions. Emotions can understand by text, vocal, verbal and facial 

expressions. Facial expressions are a rich source of communicative information about human behaviour and 

emotion. Facial Expression Recognition is challenging problem up till now because of many reasons, 

moreover, it consists of three sub-challenging tasks face detection, facial feature extraction and expression 

classification. Automatic facial expression analysis is an interesting and challenging problem which impacts 

important applications in many areas such as human-computer interaction and data driven animation. Most 

of the systems are able to recognize basic prototype emotions like Happy, Sad, Surprise, Anger, Fear and 

Disgust. These general expressions are detected using certain variations of the facial features like broadening 

of mouth, closing of eyes, twitching of nose, etc. 

 In this project development of a social robot which will be able to autonomously determine a 

person’s degree of accessibility is proposed. The proposed method achieves a fast and robust facial feature 

extraction based on consecutively applying filters to the image. The proposed method implements the real 

time emotion recognition from facial image using three steps face detection. i.e. Face detection, facial 

feature extraction and classification. The system detects and crops the lip region for further classifications 

then the features are extracted. Extracted features are compared with trained database using Logistic 

Regression. The main hardware used in this project is Raspberry pi. 
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1. INTRODUCTION 

Human–Robot Interaction (HRI) involves 

investigating the design and performance of robots 

which are used by or work alongside humans. These 

robots interact through various forms of 

communication in different real-world environments. 

Namely, HRI encompasses both physical and social 

interactions with a robot in a broad range of 

applications, including cognitive rehabilitation. In 

today’s world, most of all sectors, the work is done by 

robots having different number of degree of freedoms 

as per the requirement. The idea is to change a 

perception of remote controls for actuating manually 

operated Robot. We  eradicate the buttons, joysticks 

and replace them with some of the more intuitive 

technique. The proposed electronics system 

recognizes a particular body gesture that will be 

performed in front of webcam & transmitted 

respected signals wirelessly through RF module. 

Depending on the received signals the robot performs 

the receptive motions at the receiver section. Thus, it 

is important that during social HRI, a robot has the 

ability to identify and categorize human displays of 

static body language with the aim of improving 

engagement during such interaction through its own 

appropriate display of behaviours. 

 The development of human-like social robots 

with the social functionalities and behavioural norms 

required to engage humans in natural assistive 

interactions such as providing reminders, health 

monitoring and cognitive training and social 

interventions. In order for these robots to successfully 

partake in social HRI, they need to be able to 

recognize human social cues. This can be achieved by 

perceiving and interpreting the natural communication 

modes of a human, such as body language, 

paralanguage (intonation, pitch, and volume of voice), 

speech and facial expressions. It has been shown that 

changes in a person’s affect are communicated more 

effectively with nonverbal behaviour than verbal 

utterances. 

 Our work focuses on recognizing a person’s 

affect through body language. Body language displays 

are very important for communicating human 

emotional states emotion recognition from images of 

posed static postures with the face expressions 

obscured is as accurate as emotion recognition of 

facial expressions. The majority of automated systems 

that have been developed have primarily focused on 

classifying a person’s affective state from dynamic 

body gestures only a few automatic body language-
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based affect recognition techniques consider static 

body poses and postures. 

 A recognition system based on facial features 

obtained from a camera, posture information from a 

pressure sensing chair, pressure information from a 

pressure sensitive mouse, and skin conductance from 

a wireless sensor was able to predict if a child would 

become frustrated during a problem solving activity 

on a computer with a 79% recognition rate. 

 The recognized affective states were 

compared with the affective states determined from 

verbal information to identify an actor’s overall 

affective state during a drama improvisation scenario. 

This information was used to determine the behaviour 

of a virtual agent interacting with actors. Furthermore, 

changes in static body language can induce changes in 

affective states. One main advantage to using static 

body language is that a person usually displays these 

unconsciously and unintentionally, and therefore, they 

are natural and not forced. 

 Emotions are the strong feelings which are 

govern by the surroundings and play a great role in 

daily task like decision making, learning, attention, 

motivation, coping, perception, planning, cognition, 

reasoning and many more, which leads to emotion 

recognition a big research field. Emotion recognition 

can be done by text, vocal, verbal and facial 

expression. FACIAL EXPRESSIONS synchronize the 

dialogue by means of eye brow rising and nodding, 

clarify the content and intent of what is said by means 

of lip reading and emblems like a wink, signal 

comprehension, or disagreement, and convey 

messages about cognitive, psychological, and 

affective states. Therefore, attaining machine 

understanding of facial behaviour would be highly 

beneficial for fields as diverse as computing 

technology, medicine, and security in applications like 

ambient interfaces, empathetic tutoring, interactive 

gaming, research on pain and depression, health 

support appliances, monitoring of stress and fatigue, 

and deception detection. Because of this practical 

importance and the theoretical interest of cognitive 

and medical scientists, machine analysis of facial 

expressions attracted the interest of many researchers 

in computer vision and AI. Two main streams in the 

current research on automatic analysis of facial 

expressions consider facial affect (emotion) detection 

and facial muscle action detection. These streams 

stem directly from the two major approaches to facial 

expression measurement in psychological research: 

message and sign judgment. The aim of the former is 

to infer what underlies a displayed facial expression, 

such as affect or personality, while the aim of the 

latter is to describe the “surface” of the shown 

behaviour, such as facial movement or facial 

component shape. Thus, a frown can be judged as 

“anger” in a message-judgment approach and as a 

facial movement that lowers and pulls the eyebrows 

closer together in a sign judgment approach. While 

message judgment is all about interpretation, sign 

judgment is agnostic, independent from any 

interpretation attempt, leaving the inference about the 

conveyed message to higher order decision making. 

Most facial expression analyzers developed so far 

adhere to the message judgment stream and attempt to 

recognize a small set of prototypic emotional facial 

expressions such as the six basic emotions. Even 

though the automatic recognition of the six basic 

emotions from face images and image sequences is 

considered largely solved, reports on novel 

approaches are published even to date. Exceptions 

from this overall state of the art in machine analysis of 

human facial affect include few tentative efforts to 

detect cognitive and psychological states like interest, 

pain, and fatigue. Facial emotion recognition from 2D 

images is well studied field but lack of real-time 

method that estimates features even low quality 

images. Most of the works are based on frontal view 

images of the faces. More work need to be done on 

non-frontal images with different illumination 

conditions as in real time these global conditions are 

not uniform. In the proposed system, a real-time 

emotion recognition system that recognizes basic 

emotions like anger, disgust, happiness, surprise and 

neutral using database consisting 2D images with 

different illumination and poses. The software system 

developed using our proposed method is deployed on 

Raspberry Pi as it can be used with robots as the size 

of Raspberry Pi is very small, light weighted and very 

less power supply is needed for it. As a result it can be 

mounted over any robot very easily and can be used 

for many applications such as surveillance security, 

monitoring senior citizen or children at home, 

monitoring critical patients in ICU, for customer 

satisfaction and many more. 
 

2. LITERATURE REVIEW 

I. Kathy L. Walters and Richard D. Walk[1] 

found that To investigate whether the dynamic 

moving condition in a videotape would transfer to a 

photograph, we showed subjects still photographs of 

emotions (anger , disgust, fear, happiness, sadness, 

and surprise) depicted as points of light in dynamic 

light displays. Overall recognition was 70.4 % with 

the dynamic light displays, but it dropped to 25.5% 

with the blurred tracks in the photographs, 

significantly above a chance level of 16.7%, but not 

large. Happiness, anger, and sadness were the most 

accurately recognized. The transfer effect of abstract 
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movement to a still photograph may not be high, but 

the most active emotions (happiness, anger) and the 

most inactive one (sadness) do transfer. Our results 

may have some implications for the artistic rendition 

of movement in pictures 

   

II. Schouwstra and Hoogstraten[2] conducted 

a study with stick figures with varying head and 

spinal positions in which they asked college students 

to infer emotional states from the positions. Their 

findings indicate a significant relationship between 

emotion, and head and spinal positions. 

III. L. Zhang and B. Yap[3], adaptive resonance 

theory neural networks were used for affective pose 

recognition via five specific Kinect SDK static 

skeleton poses for the affective states of frustration, 

disagreement, confusion, anger, and shyness. The 

recognized affective states were compared with the 

affective states determined from verbal information to 

identify an actor’s overall affective state during a 

drama improvisation scenario. This information was 

used to determine the behaviour of a virtual agent 

interacting with actors. 

IV. S. Gong, P. W. McOwan, and C. Shan[4] 

shown that changes in a person’s affect are 

communicated more effectively with nonverbal 

behaviour than verbal utterances One main advantage 

to using static body language is that a person usually 

displays these unconsciously and unintentionally, and 

therefore, they are natural and not forced. The face 

and the body, as part of an integrated whole, both 

contribute in conveying the emotional state of the 

individual. The studies in psychology suggest that the 

combined visual channels of facial expression and 

body gesture are the most informative, and their 

integration is a mandatory process occurring early in 

the human processing stream. Therefore, fusing facial 

expression and body gesture in video sequences 

provides a potential way to accomplish effective 

affect analysis. In computer vision, affect analysis 

from facial expression has been widely studied in 

recent years. However, little attention has been placed 

on affective body posture and gesture analysis, 

although bodily expression plays a vital role in 

conveying human emotional states, and the perception 

of facial expression is strongly influenced by the 

concurrently presented body language. This is 

probably due to the high variability of the emotional 

body posture and gesture that can be displayed. The 

existing studies on vision-based gesture recognition 

have been primarily carried out on non-affective 

gestures such as sign languages. Emotional bodily 

expression has been studied in psychology and non-

verbal communication. 

 

V. T. Lourens, R. van Berkel, and E. 
Barakova[5]  found a 2-D color camera, oriented to 

capture a front view of a person’s upper body, was 

used to determine human affective (happy, angry, sad, 

or polite) hand movements. Skin color segmentation 

and geometric region marking were used with motion 

tracking to determine the Laban movement features of 

weight, space, flow, and time. The method is 

proposed for HRI applications. Preliminary 

experiments, without a robot, showed that sad, happy, 

and angry hand movements were identified from 

strumming a guitar. 

 

VI. Mehrabian[6] has shown a relationship 

between the body positioning of a communicator and 

his/her attitude toward an addressee. Thus, it is 

important that during social HRI, a robot has the 

ability to identify and categorize human displays of 

static body language with the aim of improving 

engagement during such interaction through its own 

appropriate display of behaviours. 

 

VII. T. Lourens, R. van Berkel, and E. 
Barakova[7] found a 2-D colour camera, oriented to 

capture a front view of a person’s upper body, was 

used to determine human affective (happy, angry, sad, 

or polite) hand movements. Skin colour segmentation 

and geometric region marking were used with motion 

tracking to determine the Labuan movement features 

of weight, space, flow, and time. The method is 

proposed for HRI applications. Preliminary 

experiments, without a robot, showed that sad, happy, 

and angry hand movements were identified from 

strumming a guitar. 

VIII. D. McColl and G. Nejat[8] shown the 

sensory system was replaced with the Kinetic sensor 

which provided 2-D and depth images of a person, 

and sensor data segmentation was automated. 

Utilizing the new system resulted in an increased 

accessibility level recognition rate of 86%. However, 

both sensory systems still required an environment 

that only consisted of the person interacting with the 

robot, which is not realistic for many real-world 

interaction scenarios. 

 

3. PROBLEM DEFINITION 

Service robots directly interact with people, so finding 

a more natural and easy user interface is of 

fundamental importance. While earlier works have 

focused primarily on issues such as manipulation and 

navigation in the environment, few robotic systems 

are used with user friendly interfaces that possess the 

ability to control the robot by natural means. 

International Journal of Scientific Research and Review

Volume 7, Issue 4, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/376



 The accessibility-aware robot behaviour type 

was perceived to be significantly more socially 

intelligent than the non accessibility-aware robot 

behaviour But it very complex method having low 

accuracy. 

 In this project, we will consider extending the 

current system to an affect aware system which will 

consider the fusion of other modes of communication. 

We implement the automated static body language 

identification and categorization system for designing 

an accessibility-aware robot that can identify and 

adapt its own behaviour to the accessibility levels of a 

person during one-on-one social Human Robot 

Interaction. 

4. PROPOSED WORK 

As we are developing the need and importance of 

automatic emotion recognition has increased which 

supports Human Computer Interaction applications. 

Facial expression defines the emotions of an 

individual which is required for Human Computer 

Interaction (HCI) in this project. Apart from Human 

Computer Interaction the system could be used for 

monitoring medical patients’ emotional states and 

stress levels. 

 In light of the deficiencies explored, the 

proposed system work is to overcome the following 

deficiencies: 

1) Developing the image processing techniques highly 

relevant for identifying the facial features under 

‘uneven lighting’. 

2) Interpreting the face emotion through the processed 

facial features. 

3) Improving the recognition rate. 

 First step in process of emotion recognition is 

face detection in given image. Haar feature selection, 

creating an integral image, Adaboost training and 

Cascading classifiers. After face detection depending 

on facial feature extraction three types of approaches 

which geometric approaches, appearance based 

approach and hybrid approach combination of 

geometric and appearance can be used. Active Shape 

Model is popular geometric based approach in which 

detected image is iteratively deformed to fit shape 

model and extract facial points after comparison with 

shape model. After extraction of features, different 

classifiers are used for the classification of emotions. 

Least mean square method, Support Vector Machine 

(SVM), Neural Networks (NN), Hidden Markov 

Model and Adaboost are different types of classifiers 

used for classification. In classification process first 

training has to be done to train the software later 

testing is done using test subject. For training many 

database are available which are Cohn-Kanade, 

FEEDTUM, JAFFE and CMU MultiPIE. Later the 

software developed can be deployed on system 

development kit or on mobile phones for further use.  

 The Hardware used in this project is a camera 

and a Raspberry pi. PYTHON is the programming 

language which is used on LINUX based Raspberry 

pi. The stages in the methodology are shown below in 

the form of flow chart. 

   

          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: flow chart 
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Figure 2: design block diagram 

The Design flow of this project consists of two 

parts i.e. Training and Testing. In Training 

generation of database for different emotions is 

maintained while in Testing part comparison of 

real time images with the stored database is carried 

out and accordingly a particular emotion is 

displayed. 

4. IMPLEMENTATION 
In the proposed method, the objective is to develop 

real-time emotion recognition from facial images 

to recognize basic emotions like anger, disgust, 

happiness, surprise and neutral. The CMU 

MultiPIE database, which is a collection of images 

from 337 subjects with a variety of different facial 

expressions including neutral, happiness, surprise, 

disgust and anger. The subjects include 235 males 

and 102 females with different level of 

illuminations and poses. Viola-jones face detection 

method for face detection, Active shape Model 

(ASM) for extracting facial points and AdaBoost 

classifier have been used for developing the 

emotion recognition software. 

 The architecture of proposed system is 

shown in the above Fig. And explained as follows 

The input image in real time is captured through 

webcam and fed to emotion recognition software 

as input. Emotion recognition software is deployed 

in the Raspberry Pi, which gives classified 

emotion as output. The recognized emotion is 

displayed in the monitor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3e: Overview of Real Time Emotion Recognition System
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The algorithm for real time implementation of 

emotion recognition using Raspberry Pi III is 

explained as follows: 

Step 1: Input image is captured through webcam. 

Step 2: Viola-Jones face detection technique is 

used to detect the facial image. Viola-Jones used 

Haar wavelet concept to develop integral image to 

detect face. Haar features consider the different 

intensity of values of adjacent rectangular region 

as different area of face has different value of 

intensity from other region. After detection, facial 

image is saved for further processing and non-face 

area is removed. 

Step 3: In image pre-processing, image is cropped 

according to required size and converted in gray 

image. This cropped image is used as input to 

Sobel filter for smoothing tom remove the noise. 

Step 4: Feature extraction is based on geometric 

approach for which Active Shape Model (ASM) is 

used. ASM automatic fiducially point location 

algorithm is applied first to a facial expression 

image, and then Euclidean distances between 

centre gravity coordinate and the annotated 

fiducially points coordinates of the face image are 

calculated. In order to extract the discriminate 

deformable geometric information, the system 

extracts the geometric deformation difference 

features between a person's neutral expression and 

the other basic expressions. In ASM input face 

shape is iteratively deformed to get the shape 

model. After comparison with shape model feature 

point of input facial image is extracted. 

Step 5: Classification is done by adaptive boosting 

classifier (AdaBoost). AdaBoost is a powerful 

learning concept that provides a solution to 

supervised classification learning task. It combines 

the performance of many weak classifiers to 

produce a powerful committee as shown in 

equation. AdaBoost is a flexible classifier which 

can be combined with any learning algorithm. It is 

very simple and easy to perform in which only one 

parameter i.e., number of iteration is varied to get 

good accuracy. 

Step 6: Hardware implementation using Raspberry 

Pi III: The software developed for real time 

implementation is tested and deployed in 

Raspberry Pi II in Linux environment. The 

proposed system design using Raspberry Pi with 

external webcam, keyboard and display monitor. 

Monitor and keyboard are connected to Raspberry 

Pi as it does not have display and input unit. 

Laptop can also be used as remote desktop for 

display and keyboard for input by using Virtual 

Network Connection (VNC) and putty software. In 

real time, when a person look into the webcam, 

his/her image will be taken and given to Raspberry 

Pi Emotion recognition software that is already 

deployed will recognize emotions and displays the 

recognized emotion into the display monitor. 

 
Figure 4: Raspberry Pi III 

Following figure shows the robotic face giving 

basic expression. The robotic face developed to 

give basic three expressions. For happy expression 

it shows smile. For angry expression it moves eye 

brows up. For blinking eyes it also blinks the eyes. 

 

        

Figure 5: Normal face      Figure 6: Eye Blinking  

      
Figure 7: Eye brows            Figure 8: Smile Face 

        Movement  

 

5. RESULTS & ANALYSIS 

To test the response time and filtering and feature 

extraction, the system is tested using 25 subjects 

among them one subject is shown. The 27 year age 

group subject is tested where we found that system 

is capable of filtering and feature extraction. For 

this age group subject the system is giving positive 

result and able to identify the expressions and able 
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to show different expression through the robotic 

face. 

 

Figure 9: normal face 

 

Figure 10: eye blinking 

 

Figure 11: Eye brows movement 

 

Figure 12: Smile face 

6. CONCLUSION 
 The proposed system is highly useful to 

the society for different applications where 

emotion recognition plays a major role. In this 

project, we implemented the first automated static 

body language identification with facial expression 

and categorization system for designing an 

accessibility-aware robot that can identify 

expression.  We presented social HRI experiments. 

The results indicated that the participants were 

more accessible toward an accessibility-aware 

robot over a non accessibility aware robot, and 

perceived the former to be more socially 

intelligent. 

 Overall, our results show the potential of 

integrating an expression identification and 

categorization system into a social robot, allowing 

the robot to interpret, classify, and respond to 

faecal expression during social interactions. 
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