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1.ABSTRACT

Humansshareauniversalandfundamentalsetofemotionswhichareexhibited

throughconsistentfacialexpressions.Analgorithm thatperformsdetection,extraction,

andevaluationofthesefacialexpressionswillallowforautomaticrecognitionofhuman

emotioninimagesandvideos.Thisapplicationisbasedonimageprocessingand

machinelearning.Inthisapplicationcapturedimagefrom webcam iscomparedwith

thetraineddatasetavailableandthenemotionalstateoftheimagewillbedisplayed.

FacialEmotionRecognitionapplicationisimplementedusingConvolutionNeural

Network(CNN).Datasetwithsevenfacialexpressionlabelsashappy,sad,surprise,fear,

anger,disgust,andneutralisusedinthisproject.Theapplicationhasachieved56.77%

accuracyand0.57precisionontestingdataset.
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2.INTRODUCTION

AFacialexpressionisthevisiblemanifestationoftheaffectivestate,cognitiveactivity,

intention,personalityandpsychopathologyofapersonandplaysacommunicativerole

ininterpersonalrelations.Humanfacialexpressionscanbeeasilyclassifiedinto7basic

emotions:happy,sad,surprise,fear,anger,disgust,andneutral.Ourfacialemotionsare

expressedthroughactivationofspecificsetsoffacialmuscles.Onadaytodaybasics

humanscommonlyrecognizeemotionsbycharacteristicfeatures,displayedasapart

ofafacialexpression.Forinstancehappinessisundeniablyassociatedwithasmileor

anupwardmovementofthecornersofthelips.

(i) OverallDescription:Generallyhumanbeingscanconveyintentionsand

emotionsthroughnonverbalwayssuchasgestures,facialexpressionsand

involuntarylanguages.Thissystem canbesignificantlyuseful,nonverbalway

forpeopletocommunicatewitheachother.Theimportantthingishow

fluentlythesystem detectsorextractsthefacialexpressionfrom image.

(ii) Purpose:Thesystem classifiesfacialexpressionofthesamepersonintothe

basicemotionsnamelyanger,disgust,fear,happiness,sadnessandsurprise.

Themainpurposeofthissystem isefficientinteractionbetweenhuman

beingsandmachinesusingeyegaze,facialexpressions,cognitivemodeling

etc.Here,detectionandclassificationoffacialexpressionscanbeusedasa

naturalwayfortheinteractionbetweenmanandmachine.Andthesystem

intensityvaryfrom persontopersonandalsovariesalongwithage,gender,

sizeandshapeofface,andfurther,eventheexpressionsofthesameperson

donotremainconstantwithtime.
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(iii) MotivationsandScope:Theuniversalityoftheseexpressionsmeansthat

facialemotionrecognitionisataskthatcanalsobeaccomplishedby

computers.Furthermore,likemanyotherimportanttasks,computerscan

provideadvantagesoverhumansinanalysisandproblem-solving.Computers

thatcanrecognizefacialexpressionscanfindapplicationwhereefficiency

andautomationcanbeuseful,includinginentertainment,socialmedia,

contentanalysis,criminaljustice,andhealthcare.Forexample,content

providerscandeterminethereactionsofaconsumerandadjusttheirfuture

offeringsaccordingly.

3.LITERATUREREVIEW

S.No. Name ProposedModel Description Year

1.) Ekman SetofEmotions Definedsix

rudimentary

Emotions:Joy,

Sadness,anger,

fear,disgustand

surprise

1970

2.) Y.Fan,X.Lu,D.

Li,andY.Liu.

Video-based

Emotion

Recognition

UsingCNN-RNN

andC3DHybrid

Achieved

accuracy59.02%

(withoutusing

anyadditional

Emotionlabeled

2016
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Networks videoclipsin

trainingset)

whichisthebest

tillnow.

3.) ZixingZhang,

FabienRingeval,

FabienRingeval,

Eduardo

Coutinho,Erik

Marchiand

BjörnSchüller

Semi-Supervised

Learning(SSL)

technique

Deliversastrong

performancein

the

classificationof

high/low

emotional

arousal(UAR=

76.5%),and

significantly

outperforms

traditionalSSL

methodsbyat

least5.0%

(absolutegain).

2016

4.) DeepikaIshwar RegionBased

Segmentation

Face-Feature

Extraction

Method(Using

EyeandMouth)

UsingBezier

2015
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Curve

4.PROPOSEDSYSTEM

Thefacialexpressionrecognitionsystem isimplementedusingconvolutionalneuralnetwork.

Theblockdiagram ofthesystem isshowninfollowingfigures:

Duringtraining,thesystem receivedatrainingdatacomprisinggrayscaleimagesoffaceswith

theirrespectiveexpressionlabelandlearnsasetofweightsforthenetwork.Thetrainingstep

tookasinputanimagewithaface.Thereafter,anintensitynormalizationisappliedtothe

image.ThenormalizedimagesareusedtotraintheConvolutionalNetwork.Toensurethatthe

trainingperformanceisnotaffectedbytheorderofpresentationoftheexamples,validation

datasetisusedtochoosethefinalbestsetofweightsoutofasetoftrainingsperformedwith

samplespresentedindifferentorders.Theoutputofthetrainingstepisasetofweightsthat

achievethebestresultwiththetrainingdata.Duringtest,thesystem receivedagrayscale
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imageofafacefrom testdataset,andoutputthepredictedexpressionbyusingthefinal

networkweightslearnedduringtraining.Itsoutputisasinglenumberthatrepresentsoneofthe

sevenbasicexpressions.

5.IMPLEMENTATION

Togettheapplicationrunpythonfilereal_time_video.py.Itwillrunwithpre-trained
model.

LoadingandProcessing

Load_and_process.py

importpandasaspd

importcv2

importnumpyasnp

dataset_path='fer2013/fer2013/fer2013.csv'

image_size=(48,48)

defload_fer2013():

data=pd.read_csv(dataset_path)

pixels=data['pixels'].tolist()

width,height=48,48

faces=[]

forpixel_sequenceinpixels:

face=[int(pixel)forpixelinpixel_sequence.split('')]

face=np.asarray(face).reshape(width,height)

face=cv2.resize(face.astype('uint8'),image_size)

faces.append(face.astype('float32'))
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faces=np.asarray(faces)

faces=np.expand_dims(faces,-1)

emotions=pd.get_dummies(data['emotion']).as_matrix()

returnfaces,emotions

defpreprocess_input(x,v2=True):

x=x.astype('float32')

x=x/255.0

ifv2:

x=x-0.5

x=x*2.0

returnx

train_emotion_classifier.py

"""

Description:Trainemotionclassificationmodel

"""

from keras.callbacksimportCSVLogger,ModelCheckpoint,EarlyStopping

from keras.callbacksimportReduceLROnPlateau

from keras.preprocessing.imageimportImageDataGenerator

from load_and_processimportload_fer2013

from load_and_processimportpreprocess_input

from models.cnnimportmini_XCEPTION

from sklearn.model_selectionimporttrain_test_split

#parameters

batch_size=32
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num_epochs=10000

input_shape=(48,48,1)

validation_split=.2

verbose=1

num_classes=7

patience=50

base_path='models/'

#datagenerator

data_generator=ImageDataGenerator(

featurewise_center=False,

featurewise_std_normalization=False,

rotation_range=10,

width_shift_range=0.1,

height_shift_range=0.1,

zoom_range=.1,

horizontal_flip=True)

#modelparameters/compilation

model=mini_XCEPTION(input_shape,num_classes)

model.compile(optimizer='adam',loss='categorical_crossentropy',

metrics=['accuracy'])

model.summary()
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#callbacks

log_file_path=base_path+'_emotion_training.log'

csv_logger=CSVLogger(log_file_path,append=False)

early_stop=EarlyStopping('val_loss',patience=patience)

reduce_lr=ReduceLROnPlateau('val_loss',factor=0.1,

patience=int(patience/4),verbose=1)

trained_models_path=base_path+'_mini_XCEPTION'

model_names=trained_models_path+'.{epoch:02d}-{val_acc:.2f}.hdf5'

model_checkpoint=ModelCheckpoint(model_names,'val_loss',verbose=1,

save_best_only=True)

callbacks=[model_checkpoint,csv_logger,early_stop,reduce_lr]

#loadingdataset

faces,emotions=load_fer2013()

faces=preprocess_input(faces)

num_samples,num_classes=emotions.shape

xtrain,xtest,ytrain,ytest=train_test_split(faces,emotions,test_size=0.2,shuffle=True)

model.fit_generator(data_generator.flow(xtrain,ytrain,

batch_size),

steps_per_epoch=len(xtrain)/batch_size,

epochs=num_epochs,verbose=1,callbacks=callbacks,

validation_data=(xtest,ytest))

real_time_video.py

from keras.preprocessing.imageimportimg_to_array

importimutils

importcv2
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from keras.modelsimportload_model

importnumpyasnp

#parametersforloadingdataandimages

detection_model_path='haarcascade_files/haarcascade_frontalface_default.xml'

emotion_model_path='models/_mini_XCEPTION.102-0.66.hdf5'

#hyper-parametersforboundingboxesshape

#loadingmodels

face_detection=cv2.CascadeClassifier(detection_model_path)

emotion_classifier=load_model(emotion_model_path,compile=False)

EMOTIONS=["angry","disgust","scared","happy","sad","surprised",

"neutral"]

#feelings_faces=[]

#forindex,emotioninenumerate(EMOTIONS):

#feelings_faces.append(cv2.imread('emojis/'+emotion+'.png',-1))

#startingvideostreaming

cv2.namedWindow('your_face')

camera=cv2.VideoCapture(0)

whileTrue:

frame=camera.read()[1]

#readingtheframe

frame=imutils.resize(frame,width=300)

gray=cv2.cvtColor(frame,cv2.COLOR_BGR2GRAY)

faces=
face_detection.detectMultiScale(gray,scaleFactor=1.1,minNeighbors=5,minSize=(30,30),
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flags=cv2.CASCADE_SCALE_IMAGE)

canvas=np.zeros((250,300,3),dtype="uint8")

frameClone=frame.copy()

iflen(faces)>0:

faces=sorted(faces,reverse=True,

key=lambdax:(x[2]-x[0])*(x[3]-x[1]))[0]

(fX,fY,fW,fH)=faces

#ExtracttheROIofthefacefrom thegrayscaleimage,resizeittoafixed
28x28pixels,andthenprepare

#theROIforclassificationviatheCNN

roi=gray[fY:fY+fH,fX:fX+fW]

roi=cv2.resize(roi,(64,64))

roi=roi.astype("float")/255.0

roi=img_to_array(roi)

roi=np.expand_dims(roi,axis=0)

preds=emotion_classifier.predict(roi)[0]

emotion_probability=np.max(preds)

label=EMOTIONS[preds.argmax()]

else:continue

for(i,(emotion,prob))inenumerate(zip(EMOTIONS,preds)):

#constructthelabeltext

text="{}:{:.2f}%".format(emotion,prob*100)

#drawthelabel+probabilitybaronthecanvas
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#emoji_face=feelings_faces[np.argmax(preds)]

w=int(prob*300)

cv2.rectangle(canvas,(7,(i*35)+5),

(w,(i*35)+35),(0,0,255),-1)

cv2.putText(canvas,text,(10,(i*35)+23),

cv2.FONT_HERSHEY_SIMPLEX,0.45,

(255,255,255),2)

cv2.putText(frameClone,label,(fX,fY-10),

cv2.FONT_HERSHEY_SIMPLEX,0.45,(0,0,255),2)

cv2.rectangle(frameClone,(fX,fY),(fX+fW,fY+fH),

(0,0,255),2)

# forcinrange(0,3):

# frame[200:320,10:130,c]=emoji_face[:,:,c]*\

# (emoji_face[:,:,3]/255.0)+frame[200:320,

# 10:130,c]*(1.0-emoji_face[:,:,3]/255.0)

cv2.imshow('your_face',frameClone)

cv2.imshow("Probabilities",canvas)

ifcv2.waitKey(1)&0xFF==ord('q'):

break

camera.release()

cv2.destroyAllWindows()
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6.OUTPUT

HAPPYFACE

SCAREDFACE
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NEUTRALFACE

7.CONCLUSION

Feelingacknowledgmentofhumanfaceisthemostwidelyrecognizedprocedurein

biometricapplications.Inthisundertaking,weinvestigatedanovelmethodforgrouping

humanfeelingsfrom outwardappearances.Inthiswayaneuralnetworkbased
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arrangementjoinedwithimageprocessingwasproposedtoorderthesixallinclusive

feelings:Happy,Sad,Anger,Disgust,neutralandscared.Thefundamentalgoalisto

buildupaprogrammedfeelingidentificationframeworkwiththepowerfulongoingface

detectionalgorithm andsegmentationprocess.Proposedframeworkistriedonvideo

outlinesfrom thesinglevideoforfacialfeelingsandpalatableoutcomesaregotten.
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