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Bilateral TwoDimensional Matrix Regression Preserving Discriminant Embedding for
Corrupted Image Recognition

Nuclearnormbased matrix regression (NMR) methods have been successfully applied f
recognition of corrupted images. However, most of these methods do not consider the label infc
and are classified as unsupervised learmeghods. In this paper, we propose a new regresisad
algorithm, named bilateral twdimensional matrix regression preserving discriminant embed
(B2DMRPDE). The proposed algorithm constructs the witboonstruction graph and betwee
reconstructia graph using NMR. Then, B2DMRPDE aims to seek a subspace in which the v
class reconstructive residual is minimized and the betwkes reconstructive residual is maximiz
based on Fisher's criterion. Hence, B2DMRPDE can capture the potentiathutiative information
for classification. To enhance the classification effectiveness, we present a nesba¢edRclassifie
to determine the class label of the testing sample. Extensive experiments on face image datab
performed, and the resultalidate the effectiveness of the proposed method.

A Privacy-Preserving Edge Computati@ased Face Verification System for User
Authentication

The face recognition has become a common means of identity authentiestizuse of the advantag
of unigueness, neimvasive and not easy to be stolen. The outsourcing of face recognition to the ¢
provider is a typical manner nowadays. However, it raises vital concerns about the priv
outsourcing server due to tisensitivity of face data. Therefore, a frame of identity authentice
based on the technology of privapseserving face recognition is presented in this paper.
convolutional neural network is used for face feature extraction. To overcome thefigsi@aacy
leaked, a method of secure nearest neighbor that can compute the cosine similarity over e
feature vectors is proposed. What's more, the edge computing is introduced in our frame to
the authentication efficiency by removing sonpei@tions from the cloud to the edge of the Inter
Moreover, we also propose a secret sharing homomorphism technology which is used for dis
computing to improve the fadlblerance of our identity authentication system. The experime
resultsshow that the proposed schemes are secure and effective.
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A Unified Variational Model for Single Image Dehazing

Haze is a common weather phenomenon, which hinders many outdoor computer vision app
such as outdoor surveillance, navigation control, vehicle driving, and so on. In this paper, a sin
effective unified variational model for single image dehg is presented based on the total variat
regularization. From the perspective of the relationship between image dehazing and Retit
dehazing problem can be formulated as the minimization of a variational Retinex model. The p
variationalmo d e | i n c o ripnorm eeguarizationweoms & constrain the scene transmis
and the inverted scene radiance respectively, which can be better applied into image dehaz
Different from the conventional twstep framework, our proposadodel can simultaneously obta
the accurate transmission map and the recovered scene radiance by integrating the trar
estimation stage and the image recovery stage into the unified variational model. The
optimization of the proposed unifiecariational model can be solved by an alternating direc
minimization scheme. The experiments on various simulated andoéd hazy images indicate thé
the proposed algorithm can yield considerably promising results comparative to severHHbizte
art dehazing and enhancement techniques.

Robust Median Filtering Forensics Using Image Deblocking and Filtered Residual Fusi

Median filtering (MF) is frequently applied to conceal the traces of forgerytemdfore can provide
indirect forensic evidence of tampering when investigating composite images. The existir
forensic methods, however, ignore how JPEG compression affects median filtered images, res
heavy performance degradation when detgdiltered images stored in the JPEG format. In this pa
we propose a hew robust MF forensic method based on a modified convolutional neural r
(CNN). First, relying on the analysis of the influence on median filtered images caused by
compression, we effectively suppress the interference using image deblocking. Second, the fing
left by MF are highlighted via filtered residual fusion. These two functions are fulfilled w
deblocking layer and a fused filtered residual (FFR) layaally, the output of the FFR layer becom
input when extracting multiple features for further classification using a -tagmie CNN. The
extensive experimental results show that the proposed method outperforms tbkthatat methods
in both JPEG empressed and smalized MF image detection.
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Single Image Snow Removal via Composition Generative Adversarial Networks

Snowflakes attached to the camera lens can severely affect the visibility of the background sc
compromise the image quality. In this paper, we solve this problem by visually removing snov
to convert the snowy image into a clean one. The pmoldetroublesome; the information about t
background of the occluded regions is completely lost for the most part. For removing snowflak
a single image, we proposed a composition generative adversarial network. Different from the
generatve adversarial networks, our generator network comprises clean background module
snow mask estimate module. The clean background module aims to generate a clear image
input snowy image, and snow mask estimate module is used to producewhmasio in an input
image. During the training step, we put forward a composition loss between the input snowy
and composition of the generated clean image and estimated snow mask. We use a datas
Snow100K? including indoor and outdoor scertedrain and test the proposed method. The exten
experiments on both synthetic and reairld images show that our network has a good effect ano
superior to the other statd-the-art methods.

Weighting Quantization Matrices f6tfEVC/H.265Coded RGB Videos

In the HEVC/H.265 video coding standard, weighting quantization matrices (WQMSs) are suppc
take advantage of the characteristics of the human visual system (HVS). However, the default
utilizedin HEVC are developed for YCbCr videos instead of RGB videos. In this paper, a set
WQMs is proposed for video coding in RGB color space. First, we utilize the spatial contrast ser
function (CSF) to model the bandpass property of HVS. Toel¢hie parameters of the spatial CS
a series of subjective experiments is conducted to obtain thegtistable distortion (JND) thresholc
of several selected DCT subbands. In addition, the sensitivities of different DCT subbands in o
channelas well as among R, G, and B channels, are considered to design the WQMsaufdatt&
x 8 blocks. Moreover, to reduce the data size of WQMs, the WQMs for other block sizes are
from intra 8 x 8 WQMs. The proposed WQMs are then applied into HEVdrectly code RGB
videos. The experimental results demonstrate that when the PSNRs of G, B, and R chan
combined with a ratio of 4:1:1, the proposed WQMs can achieve an averageeafaving of 12.649
and 20.51%, respectively, in afitra (Al) and lowdelay (LD) profiles compared to HEVC withot
WQMs. The proposed scheme also enjoys a better video quality metric (VQM) performance.
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An Effective Gaussian Fitting Approach for Image Contrast Enhancement

Contrast enhancement plays an important role in image processing applications. This pppse$
a lowcomplexity automatic method for contrast enhancement. The method exploits the
frequencydistribution of an image to estimate an intenséighting matrix, which is then used t
control the Gaussianfitting curve and shape the distribution of the contrast gain. As such, the ¢
be easily designedto enhance the important details hidden in noteworthy regions. Subseque
proposed grayscaleinsformation that is obtained from the Gaussian fitting can rationally ex
contrast distribution. Unlikeprevious contrast enhancement methods, our technique is fully au
and targebriented in the sense thatit can be directly applied to anyiimage without any paramete
adjustment. The experimental resultsfor some of the widely accepted criterions demonst
superiority of our proposed method over theconventional enhancement techniques, especial
aspects of visal pleasure, antiise capability, andtargeriented contrast enhancement

Sheep Identification Using a Hybrid Deep Learning and Bayesian Optimization Approa

Sheep are considered a necessary source of food production worldwelefore, the shee
identification is vital for managing breeding and disease. Moreover, it is the only guarantee
individual's ownership. Therefore, in this paper, sheep identities were recognized by ¢
convolutional neural network using faclab-metrics. To obtain the best possible accuracy, diffe
neural networks designs were surveyed and tested in this paper. The Bayesian optimization

to automatically set the parameters for a convolutional neural network; in addition, the A
configuration was also examined in this paper. In this paper, the sheep recognition algorithn
tested on a data set of 52 sheep. Not more than 10 images were taken of each sheep in differen
Thus, the data augmentation methodologies suchotdion, reflection, scaling, blurring, an
brightness modification were applied; 1000 images of each sheep were obtained for train
validation. The experiments conducted in this paper achieved an accuracy of 98%. Our a
outperforms previouapproaches for sheep identification.
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Building Recognition Based on Sparse Representation of Spatial Texture and Color Fe

In this paper, we presented a novel building recognition method based on arepegsentation of spatig
texture and color features. At present, the most popular methods are based on gist features, which
roughly reflect the spatial information of building images. The proposed method, in contrast, usssatau
neighborhod sensitive histograms of oriented gradient (MNSHOGSs) and colorcaatelogram (CA) to
extract texture and color features of building images. Both the MNSHOG and the CA take spatial info
of building images into account while calculating texture emlor features. Then, color and texture features
combined to form joint features whose sparse representation can be dimensionally reduced by an aut
Finally, an extreme learning machine is used to classify the combined features after diatinsemuction
into different classes. Several experiments were conducted on the benchmark Sheffield building datz
mean recognition rate of our method is much higher than that of the existing methods, which sh
effectiveness of our method

An Image Encryption Method Based on Elliptic Curve Elgamal Encryption and Chaotic
Systems

Due to the potential security problem about key management and distribution for the symmetri
encryption schemes, a noxadymmetric image encryption method is proposed in this paper, wh
based on the elliptic curve ElIGamal (lBIGamal) cryptography and chaotic theory. Specifically,
SHA-512 hash is first adopted to generate the initial values of a chaotic systtra, @ossover
permutation in terms of chaotic index sequence is used to scramble therglgen Furthermore, th
generated scrambled image is embedded into the elliptic curve for the encrypte@lydsdal which
can not only improve the security but@lsan help solve the key management problems. Finally
diffusion combined chaos game with DNA sequence is executed to get the cipher imag
experimental analysis and performance comparisons demonstrate that the proposed method
security, god efficiency, and strong robustness against the chagsartext attack which make it hav
potential applications for the image secure communications.
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Regionof-Interest Compression and View Synthesis for Light Field Video Streaming

Light field videos provide a rich representation of nealld, thus the research of this technology is
urgency and interest for both the scientific community and industries. Light field applications s
virtual reality andpostproduction in the movie industry require a large number of viewpoints 0
captured scene to achieve an immersive experience, and this creates a significant burden on

compression and streaming. In this paper, we first present a lighviteeo dataset captured with
plenoptic camera. Then a new regminterest (ROKbased video compression method is desig
for light field videos. In order to further improve the compression performance, a novel view sy
algorithm is presentetd generate arbitrary viewpoints at the receiver. The experimental evaluat
four light field video sequences demonstrates that the proposetdd®@@li compression method ¢
save 5%7% in bitrates in comparison to conventional light field video cosgio® methods
Furthermore, the proposed view synthdsmsed compression method not only can achieve a redu
of about 50% in bitrates against conventional compression methods, but the synthesized vi
exhibit identical visual quality as their gnad truth.

Human Action Recognition Using Multilevel Depth Motion Maps

The advent of depth sensors opens up new opportunities for human action recognition by p
depth information. The main purpose of thaper is to present an effective method for human ac
recognition from depth images. A multilevel frame select sampling (MFSS) method are propc
generate three levels of temporal samples from the input depth sequences first. Then, the

motion and static mapping (MSM) method is used to obtain the representation of MFSS seq
After that, this paper exploits the blobsed LBP feature extraction approach to extract feal
information from the MSM. Finally, the fisher kernel represeateis applied to aggregate the blo
features, which is then combined with the kefpeted extreme learning machine classifier.
developed framework is evaluated on three public datasets captured by depth camer
experimental results demonstrate great performance compared with the existing approaches.
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Perceptual Image Hashing Based on Weber Local Binary Pattern and Color Angle
Representation

This paper proposes an efficient scheme for generating ih@signg by combining the local textu
and color angle features. During the stage of texture extraction, using Weber's Law, the dif
ratios between the center pixels and their surrounding pixels are calculated and the dimensions
values aredrther reduced by applying principal component analysis to the statistical histogram
stage of color feature extraction, the color angle of each pixel is computed before dimensional ré
and is carried out using a discrete cosine transformaagignificant coefficients selection strateg
The main contribution of this paper is a novel construction for image hashing that incorporates
and color features by using Weber local binary pattern and color angular pattern. The expe
resuls demonstrate the efficacy of the proposed scheme, especially for the perceptual rok
against common contepteserving manipulations, such as the JPEG compression, Gaussizas®
filtering, and image scaling. Based on the comparisons with theaftthe-art schemes, receive
operating characteristic curves and integrated histograms of normalized distances show the su
of our scheme in terms of robustness and discrimination.

Reversible Data Hiding With Image Enhancemésing Histogram Shifting

Traditional reversible data hiding (RDH) focuses on enlarging the embedding payloads
minimizing the distortion with a criterion of mean square error (MSE). Since imperceptibility ca
be achievediia image processing, we propose a novel method of RDH with contrast enhanc
(RDH-CE) using histogram shifting. Instead of minimizing the MSE, the proposed method ger:
marked images with good quality with the sense of structural similarity. Dpeged method contain
two parts: the baseline embedding and the extensive embedding. In the baseline part, we fir
the least significant bins to reserve spare bins and then embed additional data by a histogran
approach using arithmetic esding. During histogram shifting, we propose to construct the trar
matrix by maximizing the entropy of the histogram. After embedding, the marked image cont
additional data has a larger contrast than the original image. In the extensive empadaing further
propose to concatenate the baseline embedding with arlidS$El embedding. On the recipient si
the additional data can be extracted exactly, and the original image can be recovered lo
Comparing with existing RDHCE approacheshe proposed method can achieve a better embec
payload.
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Deep Image Compression in the Wavelet Transform Domain Based on High Frequenc
Band Prediction

In this paper, we propose to use deep neural networksdge compression in the wavelet transfo
domain. When the input image is transformed from the spatial pixel domain to the wavelet tra
domain, one lowrequency sulband (LF sukband) and three higliequency sutbands (HF sub
bands) are generatdcbw-frequency sufbband is firstly used to predict each higaquency sukband
to eliminate redundancy between the-balnds, after which the stdands are fed into different aut
encoders to do the encoding. In order to further improve the compressigeneff, we use &
conditional probability model to estimate the cortge&pendent prior probability of the encoded coc
which can be used for entropy coding. The entire training process is unsupervised, and-tf
encoders and the conditional probabiinodel are trained jointly. The experimental results show
the proposed approach outperforms JPEG, JPEG2000, BPG, and some mainstream neural
based image compression. Furthermore, it produces better visual quality with clearer det:
textures because more hififiequency coefficients can be reserved, thanks to theflegoency
prediction.

Robust Human Activity Recognition Using Multimodal Featuevel Fusion

Automated recognition of human activities or actions has great significance as it incorporate
ranging applications, including surveillance, robotics, and personal health monitoring. Over t
few years, many computer visidmased methods have Inegeveloped for recognizing human actio
from RGB and depth camera videos. These methods includetapacegajectory, motion encoding
key poses extraction, spatime occupancy patterns, depth motion maps, and skeleton |
However, these camelmsed approaches are affected by background clutter and illumination ch
and applicable to a limited field of view only. Wearable inertial sensors provide a viable solu
these challenges but are subject to several limitations such as locatiofeatation sensitivity. Due
to the complementary trait of the data obtained from the camera and inertial sensors, the utiliz
multiple sensing modalities for accurate recognition of human actions is gradually increasin
paper presents a viabiteultimodal featurdevel fusion approach for robust human action recognit
which utilizes data from multiple sensors, including RGB camera, depth sensor, and wearable
sensors. We extracted the computationally efficient features from the teitaedldirom RGBD video

camera and inertial body sensors.
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Curvature Bag of Words Model for Shape Recognition

The object shape recognition of nonrigid transformations and local deformations is a difficult pr
In this paper, a shape recognition algorithm based on the curvature bag of words (CBoW) n
proposed to solve that problem. First, an approximate polygon of the object contour is obta
using the discrete contour evolution algorithm. Next, basdepolygon vertices, the shape contc
is decomposed into contour fragments. Then, the CBoW model is used to represent the
fragments. Finally, a linear support vector machine is applied to classify the shape feature des
Our main innovatios are as follows: 1) A muicale curvature integral descriptor is proposec
extend the representativeness of the local descriptor; 2) The curvature descriptor is encoded
through the limitation of the correspondence relationship of the sagnpimts for shape matching
and accordingly it forms the feature of midddeel semantic description; 3) The eguaatvature
integral ranking pooling is employed to enhance the feature discrimination, and also impro
performance of the middlevel descriptor. The experimental results show that the recognition re
the proposed algorithm in the MPEGdatabase can reach 98.21%. The highest recognition ra;
the Swedish Leaf and the Tools databases are 97.23% and 97.14%, respectively. Téed|
algorithm achieves a high recognition rate and has good robustness, which can be applied to {
shape recognition field for nonrigid transformations and local deformations.

Color Image Compressidancryption Algorithm Based oRractionalOrder Memristor
Chaotic Circuit

In this paper, a fractionarder memristive chaotic circuit system is defined according to memi
circuit. The dynamic characteristics are analyzed through the phase diagram, bifutieagiam, and
Lyapunov exponent spectrum, and the randomness of the chaotic{parddm sequence is tested
NIST SP80622. Based on this fractiorakder memristive chaotic circuit, we propose a novel ¢
image compressieancryption algorithm. Inhis algorithm, compression sensing (CS) algorithn
used for compression image, and then using Zigzag confusion, add modulus and BitCircShift:
encrypt the image. The theoretical analysis and simulation results indicate that the pr
compressiorand encryption scheme has good compression performance, reconstruction effe
higher safety performance. Moreover, it also shows that the new algorithm facilitates encr
storage, and transmission of image information in practical applications.
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Exploiting EEG Signals and Audiovisual Feature Fusion for Video Emotion Recognitior

External stimulation, mood swing, and physiological arousal are closely related and induced
other. The exploration of internetlations between these three aspects is interesting and signit
Currently, video is the most popular multimedia stimuli that can express rich emotional sematr
its visual and auditory features. Apart from the video features, human electroéogegitey (EEG)
features can provide useful information for video emotion recognition, as they are the direct anc
authentic feedback on human perception with individuality. In this paper, we collected a tota:
participants' EEG data induced tmatching emotional video clips and built a fusion dataset of E
and video features. Subsequently, the maekliaming algorithms, including Liblinear, REPTre
XGBoost, MultilayerPerceptron, RandomTree, and RBFNetwork were applied to obtain the @
model for video emotion recognition based on a nmlbidal dataset. We discovered that using
data fusion of alband EEG power spectrum density features and video -aiglial features car
achieve the best recognition results. The video emotion ctaggifi accuracy achieves 96.79% 1
valence (Positive/Negative) and 97.79% for arousal (High/Low). The study shows that this met
be a potential method of video emotion indexing for video information retrieval.

A Comprehensive Surveyf Video Datasets for Background Subtraction

Background subtraction is an effective method of choice when it comes to detection of moving
in videos and has been recognized as a breakthrough for the wide range of appbtatiatiggent

video analytics (IVA). In recent years, a number of video datasets intended for background sub
have been created to address the problem of large realistic datasets with accurate ground trutk
of these datasets enables qadive as well as quantitative comparisons and allows benchmarki
different algorithms. Finding the appropriate dataset is generally a cumbersome task for an ex
evaluation of algorithms. Therefore, we systematically survey standard video slataddist their
applicability for different applications. This paper presents a comprehensive account of publi
datasets for background subtraction and attempts to cover the lack of a detailed description
dataset. The video datasets are gmé=d in chronological order of their appearance. Current tren
deep learning in background subtraction along withréogked background subtraction methods

also discussed in this paper. The survey introduced in this paper will assist reseétblearsraputer
vision community in the selection of appropriate video dataset to evaluate their algorithms on tt
of challenging scenarios that exist in both indoor and outdoor environments.
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RealTime Detection of Apple Leaf DiseasesitigDeep Learning Approach Based on
Improved Convolutional Neural Networks

Alternaria leaf spot, Brown spot, Mosaic, Grey spot, and Rust are five common types of apj
diseases that severely affect apple yield. However, the existing research lacks an accurate
detector of apple diseases for ensuring the healthy @fmweint of the apple industry. This pap
proposes a deep learning approach that is based on improved convolutional neural networks
for the realtime detection of apple leaf diseases. In this paper, the apple leaf disease dataset

which is conposed of laboratory images and complex images under real field conditions, i
constructed via data augmentation and image annotation technologies. Based on this, a new

disease detection model that uses deBiNs is proposed by introducinbe GooglLeNet Inceptior
structure and Rainbow concatenation. Finally, under the-twatidesting dataset, using a datasel
26,377 images of diseased apple leaves, the proposed-8$ER(SSD with Inception module ar:
Rainbow concatenation) model is train® detect these five common apple leaf diseases.

Cryptanalysis and Enhancement of an Image Encryption Scheme BaseePtamBit
Extraction and Multiple Chaotic Maps

Recently, an image encryption scheme combiriitgplane extraction with multiple chaotic maj
(IESBC) was proposed. The scheme extracts binary bit planes from thénpdai@ and performs bit
level permutation and confusion, which are controlled by a pserdiom sequence and a randc
image generateldy the Logistic map, respectively. As the rows and columns of the four MSBF
permuted with the same pseu@mdom sequence and the encryption process does not invol
statistical characteristics of the plamage, the equivalent secret key of EEScan be disclosed in th
scenario of known/choseplaintext attacks. This paper analyzes the weak points of IESBC
proposes a knowplaintext attack and a chosefaintext attack on it. Furthermore, we proposed
enhanced scheme to fix the shortcogsimnd resist the proposed plaintext attacks. The experim
simulation results demonstrated that the enhanced scheme is excellent in terms of
cryptographic metrics.
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A Detection Method for Apple Fruits Based on Color and Shapeifesat

The skins of most mature apple fruits are incompletely red and also include green and pale
color, which increases the difficulty of fruit detection by machine vision. A detection method ba
color and shape features is proposed for this kindpplfe fruits. Simple linear iterative clusterir
(SLIC) is adapted to segment images taken in orchards into-gixeérblocks. The color featur
extracted from blocks is used to determine candidate regions, which can filter a large propo
nonfruit blocks and improve detection precision. Next, the histogram of oriented gradient (H¢
adopted to describe the shape of fruits, which is applied to detect fruits in candidate regions ar
the position of fruits further. The proposed method wasete by images taken under differe
illuminations. The average values m&call, precision,and $F {1} $ reach 89.80%, 95.12%, ar
92.38% respectively. The performance of detecting fruits covered at different levels is also test
values of the redlaare all more than 85%, which indicates that proposed method can detect a gr
of covered fruits. Compared with pedestrian detection method and fasterIbagiuh convolutiona
neural network (RCNN), the proposed method has the best performahbiglaer than faster RCNR
slightly. However, the proposed method is not robust to noise and its elapsed time of one imag
s and less than faster RCNN.

Exposure Based Multiistogram Equalization ContraBhhancement for Nebniform
lllumination Images

Non-uniform illuminated images pose challenges in contrast enhancement due to the exist
different exposure region caused by uneven illumination. Although Histogram Equalization (H
well-known method for contrast improvement, however, theiaegi$iE-based enhancement metho
for nonrillumination often generated the unnatural images, introduced unwanted artifacts, and

out effect because they do not utilize the information from the different exposure regions in perf
equalization. Theefore, this study proposes a modified-H&sed contrast enhancement technique
nortuniform illuminated images namely Exposure RegBased MultiHistogram Equalization
(ERMHE). The ERMHE uses exposure reglmsed histogram segmentation thresholdegment
the original histogram into stifistograms. With théhresholdsubhistograms, the ERMHE then us
an entropycontrolled gray level allocation scheme to allocate new output gray level range and to
new thresholds that will be used to repastitthe histogram prior to HE process. A total of 154-n
uniform illuminated sample images are used to evaluate the application of the proposed ERM
comparing ERMHE to four existing HEased contrast enhancement namely, Global HE, M
Preserving BHistogram Equalization (BBHE), Dualistic Sdimage Histogram Equalizatio
(DSIHE), and Contrast Limited Adaptive Histogram Equalization (CLAHE), qualitatively
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Learning Deep Features for O@#¢ass Classification

We present a novel dedgarning based approach for etlass transfer learning in which labeled d
from an unrelated task is used for feature learning inctass classification. The proposed meth
operates on top of a Convolutional Neural Network (CNN) of choice and produces descriptive f
while maintaining a low intr&lass variance in the feature space for the given class. For this pt
two loss functions, compactness loss and descriptbgdinss are proposed along with a parallel C
architecture. A template matchibgised framework is introduced to facilitate the testing proc
Extensive experiments on publicly available anomaly detection, novelty detection and mobile
authenticabn datasets show that the proposed Deep@ass (DOC) classification method achiev
significant improvements over the statethe-art.

An Efficient Texture Descriptor for the Detection of License Platas Vehicle Images in
Difficult Conditions

This paper ans to identify the license plates under difficult image conditions, such as low
contrast, foggy, distorted, and dusty conditions. This paper proposes an efficient descriptteyaiu
extended local binary pattern, for the license plates (LPs}taeiesystem. A prgprocessing Gaussia
filter with contrastlimited adaptive histogram equalization enhancement method is applied wi
proposed descriptor to capture all the representative features. The corresponding bins h
features for a liaese plate image at each different level are calculated. The extracted features &
as the input to an extreme learning machine classifier for multiclass vehicle LPs identificatio
dataset with English cars LPs is extended using an online phtiotednake changes on the origin
dataset to improve the accuracy of the LPs detection system. The experimental results show
proposed method has a high detection accuracy with an extremely high computational effici
both training and det#éion processes compared to the most popular detection methods. The de
rate is 99.10% with a false positive rate of 5% under difficult images. The average trainir
detection time per vehicle image is 4.25 and 0.735 s, respectively.
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Occlusion Aware Facial Expression Recognition Using GMtd Attention Mechanism

Facial expression recognition in the wild is challenging due to various unconstrained con(
Although existing facial expression classifiers have been almof#cpam analyzing constraine
frontal faces, they fail to perform well on partially occluded faces that are common in the wild.
paper, we propose a convolution neutral network (CNN) with attention mechanism (ACNN) th
perceive the occlusiong®ns of the face and focus on the most discriminativeaatuded regions
ACNN is an eneo-end learning framework. It combines the multiple representations from f
regions of interest (ROIs). Each representation is weighed via a proposed gatatwuotiputes ar
adaptive weight from the region itself according to the unobstructedness and importance. Con
different Rols, we introduce two versions of ACNN: pabased ACNN (pACNN) and globébcat

based ACNN (gACNN). pACNN only pays attentitmlocal facial patches. gACNN integrates loc
representations at pattdével with global representation at imalgeel. The proposed ACNNSs ar
evaluated on both real and synthetic occlusions, including «wal&dtted facial expression datas
with realworld occlusions, the two largest-ithewild facial expression datasets (RAMB and
AffectNet) and their modifications with synthesized facial occlusions.

A novelweakly supervised Multitask Architecture for Retinal Lesions Segmentation on
Fundus Images

Obtaining the complete segmentation map of retinal lesions is the first step towards an au
diagnosis tool for retinopathy that is interpretable in its decisiaking. However, the limitec
availability of ground truth lesion detection maps at a Iplegel restricts the ability of dee
segmentation neural networks to generalize over large databases. In this paper, we propos
approach for training a convolutional metiisk architecture with supervised learning and reinforg
it with weakly sipervised learning. The architecture is simultaneously trained for three
segmentation of red lesions and of bright lesions, those two tasks done concurrently with
detection. In addition, we propose and discuss the advantages of a new ge#pgoseethod tha
guarantees the color consistency between the raw image and its enhanced version. Our comple
produces segmentations of both red and bright lesions. The method is validated at the pixel |
perimage using four databases aadcrossvalidation strategy. When evaluated on the task
screening for the presence or absence of lesions on the Messidor image set, the propose
achieves an area under the ROC curve of 0.839, comparable to the state of the art.
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PatchbasedOutput Space Adversarial Learning for Joint Optic Disc and Cup Segmenta

Glaucoma is a leading cause of irreversible blindness. Accurate segmentation of the optic di
and cup (OC) from fundus images is beneficial to glaucoma screeningiagmbsis. Recently
convolutional neural networks demonstrate promising progress in joint OD and OC segme
However, affected by the domain shift among different datasets, deep networks are severely
in generalizing across different scargiand institutions. In this paper, we present a novel patchk
Output Space Adversarial Learning framework (pOSAL) to jointly and robustly segment the O
OC from different fundus image datasets. We first devise a lightweight and efficient segme
network as a backbone. Considering the specific morphology of OD and OC, a novel morpk
aware segmentation loss is proposed to guide the network to generate accurate and
segmentation. Our pOSAL framework then exploits unsupervised domairatoiapb address th
domain shift challenge by encouraging the segmentation in the target domain to be similar to th
ones. Since the whekegmentationbased adversarial loss is insufficient to drive the network to ¢
segmentation details, werther design the pOSAL in a patbhsed fashion to enable fugeained
discrimination on local segmentation details.

A StructureBased Human Facial Age Estimation Framework under a Consti@oretition

Developing an automatic age estimatiorethod towards human faces continues to posses
important role in computer vision and pattern recognition. Many studies regarding facial age est
mainly focus on two aspects: facial aging feature extraction and classification/regression
learring. To set our work apart from existing age estimation approaches, we consider a differen
-system structuring, which is, under a constrained condition: given a fixed feature type and
learning method, how to design a framework to improeesile estimation performance based on
constraint? We propose a festage fusion framework for facial age estimation. This framework s
from gender recognition, and then go to the second phase, ggeaific age grouping, and followe
by the thid stage, age estimation within age groups, and finally ends at the fusion stage.
experiment, three weknown benchmark datasets, MORIHFG-NET, and CLAP2016, are adopte
to validate the procedure. The experimental results show that the perferwem be significantly
improved by using our proposed framework and this framework also outperforms sevexdlistate
art age estimation methods.
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Attention Residual Learning for Skin Lesion Classification

Automated skin lesion classification in dermoscopy images is an essential way to impro
diagnostic performance and reduce melanoma deaths. Although deep convolutional neural 1
(DCNNs) have made dramatic breakthroughs in many image classificagks, taccurate
classification of skin lesions remains challenging due to the insufficiency of training datajaste
similarity, intraclass variation, and lack of the ability to focus on semantically meaningful lesion
To address these issueg propose an attention residual learning convolutional neural network (
CNN) model for skin lesion classification in dermoscopy images, which is composed of multiplé
blocks, a global average pooling layer, and a classification layer. Each ARLjbiogi uses the
residual learning and a novel attention learning mechanisms to improve its ability for discrim
representation. Instead of using extra learnable layers, the proposed attention learning mechar
to exploit the intrinsic selattention ability of DCNNSs, i.e. using the feature maps learned by a
layer to generate the attention map for a low layer. We evaluated oCARLmModel on the ISIC
skin 2017 dataset. Our results indicate that the proposed@NRIL model can adaptively éois on the
discriminative parts of skin lesions, and thus achieve the-stdle-art performance in skin lesio
classification.

Foreground Fisher Vector: Encoding Cl&slevant Foreground to Improve Image
Classification

Image classification ian essential and challenging task in computer vision. Despite its prevalen
combination of deep convolutional neural network (DCNN) and Fisher vector (FV) encoding
has limited performance, since the classirrelevant background used in t@diio encoding may
result in less discriminative image features. In this paper, we propose the foreground FV
encoding algorithm and its fast approximation for image classification. We try to separate im
the clasgelevant foreground from éhclassrrelevant background during the encoding process
tuning the weights of the partial gradients corresponding to each Gaussian component ut
supervision of image labels, and then use only those local descriptors extracted from-itedeviasts
foreground to estimate FVs. We have evaluated our fgFV against the widely used FV and in
FV (iFV) under the combined DCNRV framework and also compared them to several-sfatige-
art image classification approaches on 10 benchmark imagetiatar the recognition of fingrained
natural species and artificial manufactures, categorization of course objects, and classific
scenes. Our results indicate that the proposed fgFV encoding algorithm can construc
discriminative image psentations from local descriptors than FV and iFV, and the combined B(
fgFV algorithm can improve the performance of image classification.
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Multiview SemiSupervised Learning Model for Image Classification

Semisupervsed learning models for multiview data are important in image classification tasks
heterogeneous features are easy to obtain andssgraivised schemes are economical and effec
To model the view importance, conventional griaised multiviewdarning models learn a line:
combination of views while assuming a priori weights distribution. In this paper, we present 3
structural regularized sersupervised model for multiview data, termed Adaptive MUItiview SE
supervised model (AMUSE). Ourew model learns weights from a priori graph structure, whic
more reasonable than weight regularization. Theoretical analysis reveals the significant dif
between AMUSE and the prior arts. An efficient optimization algorithm is provided to thaueew
model. Experimental results on six reabrld data sets demonstrate the effectiveness of the stru
regularized weights learning scheme.

Multi-Classification of Brain Tumor Images Using Deep Neural Network

Brain tumor classification is a crucial task to evaluate the tumors and make a treatment ¢
accordng to their classes. There are many imaging techniques used to detect brain tumors. H
MRIis commonly used due to its superior image quality and the fact of relying on no ionizing rac
Deep learning (DL) is a subfield of machine learning auemntly showed a remarkable performan
especially in classification and segmentation problems. In this paper, a DL model base
convolutional neural network is proposed to classify different brain tumor types using two pt
available datasets. €hformer one classifies tumors into (meningioma, glioma, and pituitary tur
The other one differentiates between the three glioma grades (Grade II, Grade lll, and Grade
datasets include 233 and 73 patients with a total of 3064 and 516 imagésmaighted contrast
enhanced images for the first and second datasets, respectively. The proposed network
achieves a significant performance with the best overall accuracy of 96.13% and 98.7%, resp
for the two studies. The results indte the ability of the model for brain tumor mudkassification
purposes.
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