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Abstract- The shipping of parcels plays a major r,ole in our 
daily routines both commercials and business purposes. It 
helps both the customer and business companies for the safe 
and secure, speed and high efficiency shipments of cargo 
within the security system, cannot.access by the third-party 
service. The project Unicom Freight Express is a web 
application that help various Airlines and associated 
companies for the impo1iing and exporting the cargo in a 
efficient way. Here the customer can create and register their 
cargo details and trace the shipments details payment module. 
The daily transaction and checking done by the user. The 
mainly focused on the shipments and cargo management 
which help customers have q friendly door to door delivery 
service needed. Certain guidelines for their safe and secure 
cargo details for the weights, materials can be transferred. 

Keywords-fuzzy neural network, RSN method ,last mile 
delivery ,Node Javascript 

1/ntroduction 

Cargo management has been extremely enhanced throughout 
the years as techn many critical 
issues such as and having 

ation about 
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the shipment and poor tracking methods have resulted in 
many lost, damaged and delayed shipments. 
The project entitled with "unicorn freight express " is done to 
build a user friendly and adapta~le system for the efficient 
cargo managing functionality for both the commercial and 
business purposes. Air cargo is essential to many facets of 
modern life. Moving perishable goods from one side of the 
world. It is fully computerized system for creating, 
registering the cargoes details and tracing the shipment 
information. It provides the facilities for the users can create 
cargo ,trace the shipments and can adopt the option for the 
delivery service if needed. The ad.min manages all the details 
updated by the user and provides the notification of their 
orders done. 

II. Literature survey 
The word "ai_r cargo" typically refers to a good that is 
transported on or through an flight. Cargo shipments are 
now typical daily activities for corporate and 
commercial objectives .Jn order for their clients to 
afford the products safely and securely, many 
businesses import and export their goods using airlines, 
which makes this a common challenge for the airlines. 
A.Air Cargo Demand Modeling and Prediction 
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·· -· .. - - u , ,,. v 11, ,, ..., , 1.cm11:; urc 1<.11g 1111 ve11drn 
Totamone, Amit Dasgupta, and Shrishu Rno. JEEB 
organisations published their work. This study pul 
forth the idea that the uir cnrgo lronsportati on system 
is a large and intricate service system, nnd that 
demand forecasting is a crn cinl step in the prncess of 
muster plunning. Use the Potluck Problem nppronch 
lo propose a multi so lution for predicting Jhc curgo 
demand of a specific uirline in n given rout e, nnd the 
cargo load factor for n given fli ght schedule on lhnl 
route. Denrnnd forecasting is essential for evaluating 
existing cnrgo fli ght schedules nnd identifying futmc 
facility requirements of ui r cnrgo compnnies. 111 this 
nppro::ich, each airline is viewed ns n proc.luccr, n11<l 
those who ut ili ze nir cnrgo services ore viewed ns 
consumers. 

B. Air cargo operations: Liter1\t111·c 1·cvlcw nnd 
comparison with prncticcs 

The writers of the suggested paper are i1\ charge of air 
cargo operations, and it contrasts theoretical research 
with real-world issues faced by airlines, freight 
forwarders, and tenninal service providers .In 
pmticular, we research that investigated the service 
processes in air cargo operations and identified the 
key characteristics of air cargo operations, such as the 
inherent distinctions from passenger operations. 
There is a summary of the typical models applied in 
earlier studies. The gaps between earlier studies and 
real-world situations are then shown, along with some 
interesting findings from an industrial interview. 

C. A Multipurpose Mobile Application for Air 
CARGO Management System for Saudi Airlines 

The auother of this suggested approach implementing a 
number of enhancements that call for for highly secure 
systems that protect both the customer's information 
and the cargo itself, we hope to ship packages in this 
system with high speed and high quality. Therefore, 
every shipping company works hard to complete the 
shipping in a reliable and secure manner while giving 
the customer top priority This paper describes the 
creation of an Android application (Airpress) that will 
aid Saudi Airlines and affiliated businesses in the 
import and export of the required goods. Customers 
may easily and rapidly create freight using the app.A 
customer can register,produce cargo at any moment 
and track the cargo with a single click. It's a mobile 
device with several uses 

D.Pict11re Fuzzy Decision-Making Approach for 
Sustainable Last-Mile Delivery 

They suggested an approach based on the growing 
significance of last-mile delivery (LMD) and its high 
prices, air pollution, and logistical difficulties. They 
also noted that research on sustainable LMD is 
extremely dynamic and trending. A new issue for 
decision-makers in the logistics sector is choosing a 
sustainable LMD method. The purpose of this 
research is to present an advanced decision-making 
strategy for sustainable LMD. First, 20 criteria for 

cya1un1mg 111c susrn m:mrc GIVlfJ nmac nnnc1cmmc'Cf;'-'" 
Second, image fuzzy sets (PFSs) arc used to assist 
voters in rr,orc organi ca ll y ex pressing their choi ces. 
Thirdly, n hybrid fuzzy picture we ighing approuch 
based on direcl rati ng nnd R-norm entropy is created 
lo calcul ate lhe i111por1 ancc of each picture. 

Ill. Related work 
The core eoneepl of uir cargo tracking is the tracking and 

trnci ng of air cn rgo using either the ni rlin e, the freight 
forwurcl cr, th e trnnsport operator, or OPS devices. 
You may be confident th at you're in contro l of your 
suppl y chain 011cc you create and implement a system 
for nccttrntely trncklng your air frei ght. While waiting 
nl nirporls for customs clearances and other 
fornrnlitics; it is generally preferred that air cargo be 
lracko<l throughout all stages, from the first mile to the 
lust mile. 

Busi nesses rely on cargo shipping companies in the 
age of global izution to deli ver their shipments swiftly, 
effectively, and on schedule. To do thi s, they want a 
capable logistics partner who can provide integrative 
services. 

METHOD 

A. Fuzzy logic method 

Prior to being fuzzified into linguistic variables (fuzzy sets) 
in a fuzzy logic system, the inputs are membership function­
fuzzified . The membership function converts the values 
passed in to a level of membership in a fuzzy set. After then, 
fuzzy rules-which specify the correlation between the input 
and output variables-are used to evaluate the fuzzy sets. 
Usually, the fuzzy rules are represented as "if-then" 
statements, such as "if input A is high and input Bis low, then 
output C is medium. 

B. Fuzzy Neural Network 

A fuzzy neural network (FNN) is a type of artificial neural 
network (ANN) that uses fuzzy logic to represent uncertainty 
and imprecision in the input data. FNNs combine the pattern 
recognition and learning capabilities of ANNs with the fuzzy 
inference capabilities of fuzzy logic systems. 

FNNs use fuzzy sets to represent the input data and the output 
data, as well as the connection weights between the nodes in 
the network. The fuzzy sets are defined by membership 
functions, which map the input data to a degree of 
membership in the fuzzy set. The connection weights 
between the nodes are also represented by fuzzy sets, which 
capture the uncertainty in the strength of the connection. 

The structure of an FNN is similar to that of a traditional 
ANN, with multiple layers of nodes connected by weighted 
connections. However, in an FNN, the nodes in the hidden 
and out?ut layers use fuzzy logic to compute their output 
values, mstead of the traditional sigmoid or RELU functions 
used in traditional ANNs. 

The tra!ning ~rocess for an FNN involves adjusting the 
connection weights between the nodes using a combination 
of backpropagation and fuzzy infereflce .. The fuzzy inference 
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co~1 onent hel s to im r ve the robustness of the,. ct~ or lo 
noise and uncertainty in the input dntn . 

Fu~ 1~eurnl networks have been used in n variety of 

apphcnt1~1~s, such ~s pullern recognition, control systems, 

a~d ~ec1s1on makrng. They urc pnrticulnrly useful in 

s1tunhons where the input dntn is imprecise or uncertuln und 

traditional ANNs mny not be nblc to cffoctivcly modc
1

l the 
underlying relationships in the dntn. 

The mathematical fo r11111/a fo r n fuzzy 11eurnl network 
(FNN) depends 011 the .,peqjic nrchitec/11re 

The basic building block of a11 FNN is the fuzzy neuron, 
which uses fuzzy logic to compute its output value. The 
output of a fuzzy ne11ro11 is determined by the following 
equation: 

Output = j(W*,,'() 

where 'W' is a vector of connection weights between the 
input and output layers, 'X' is a vector of input values, 

and '.f is a fuzzy inference function that computes the 
output value based 011 the input and connection weights. 

• The fuzzy inference function typically involves the 
following steps 

• Fuzzijication: The input values are mapped to fuzzy sets 
using membership functions, which capture the degree 
of membership of the input values in the fuzzy sets. 

• Rule evaluation: The ji1zzy rules that define the 
relationship between the input and output variables are 
evaluated using the fuzzy sets. Each rule has an 
associated weight, which captures the strength of the 
relationship between the input and output variables. 

• Aggregation: The outputs of the fuzzy rules are combined 
using a fuzzy aggregation method, such as the weighted 

average or maximum. 

• Defuzzification: The aggregated output value is mapped 

back to a crisp value using a defuzzification method, 

such as the centroid or mean of maximum. 

The training process for an FNN typically involves 
adjusting the connection weights between the neurons 
using a combination of backpropagation and fuzzy 

inference. The backpropagation algorithm is used to 
update the connection weights based on the e1Tor 

between the network's output and the desired output. 

The fuzzy inference component helps to impro.ve t~e 
robustness of the network to noise and uncertainty m 

the inpul data. 

Overall, the mathematics of FNNs involves a 

combination of linear algebra, fuzzy logic, and 

optimization algorithm 

Picture fuzzy cocoso method 

Rij={zlj=<mzij.nij, vi)> (f cj is benefit 

(zij)c= <vij.nij,mij> ifcj is cost criterion, 

!=l .. .... m;j=J . .. ... n 

lntC'rnntlonnl ,Journ al of E11 1:i 11 cc rl11 ~ llC',c11 rd1 & Tcchrwlo~y (I.I ElffJ 

ISSl'i: 2278-0 IHI 

/Jee/sin 1) Jl'(}C c ,c<·11n · 211 2.1 Cnrr rc rcncc Procccl.ling., 

Kl=(ki111ax+(111 -rl)} 

• The following actio11.v are oft en Included fn a fuzzy 
declsio11-111aki11g algorithm: 

• I. ClecJrly explain the Issue at hand and list the variables 
that ,viii he taken into consideration when making a 
decision, 

• 2. Ident/(y the fuzzy sets: Discover the fuzzy sets for every 
variable that is relevant to the issue. A set of values 
having degrees of membership ranging from O to I is 
referred to as ajilZZy set. A degree of membership is given 
to each value in a fuzzy set, indicating how well the value 
fits the set. 

• 3. Produce a set of fuzzy rules to capture the logic of 
decision-making. "ff-then" statements are used to define 
f uzzy rules. such as "if the temperature is high and the 
humidity is low, then the humidity is low. 

JV. SYSTEM MODEL 

The buyers are given explicit infonnation about the 
prohibited products by the unicorn freight express web 
application system. Customers can therefore avoid all the 
products that the cargo manager lists. The use of digital 
processes, such as air freight software, ULD measuring 
technology, applications for declaring dangerous goods, and 
web-based booking and tracking platforms to track the 

progress of shipments in real time, has already begun by a 
significant number of airlines around the world. With the use 

of Air Cargo software, manual involvement will be 
significantly minimized. Airports, integrators, and freight 

forwarders are all increasing their use of technology for air 

cargo management. More and more airports demand that 
ground handling and service providers reserve slots on with 

enhanced registration, accessible via the internet booking, 
and tracking techniques, cargo software has simplified cargo 
administration at many airports. With its sophisticated 
ticketing, web-based booking, and tracking techniques, cargo 

software has made managing cargo easier at many airports. 
The system now calculates the billing for storage and 

handling fees automatically. 
The samples categorized by cost criterion LMD modes of 

traditional delivery mode of the parcels over local area for the 
customer relationship and reduce the air pollution[!] 
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[2] N. Boysen, S. Schwerdfeger, and F. Weidinger, 

"Scheduling last-mile deliveries with truck-based 

autonomous robots," Eur.J. Oper. Res., vol. 271, no. 3, pp. 

1085- 1099, Dec. 2018, doi : I0.1016/j .ejor.2018.05 .058 
I 

V. RESULT 

Companies need to import and transfer products and item on 

a d~ily basis. As_ a result, there is a high demand for cargo 

busmesses_, . parttcularly those that transport air freight, 

between c1t1es. The goal of this project is to fulfil this need, 

and because of the application's simplicity of use and easy 

access to client info1mation, users can simply track their 

shipments. 

VI. CONCLUSION 

The development of an air cargo management using Node.js 

and Fuzzy Logic has the potential to provide significant 

benefits to the cargo industry. By leveraging Node.js, the 

system can take advantage of its scalability, speed, and 

flexibility to handle large volumes of cargo data efficiently. 

Additionally, the use of Fuzzy Logic enables the system to 

analyze complex and uncertain cargo-related data, making it 

possible to generate accurate and useful insights to support 

decision-making. 

The system could also provide real-time visibility into cargo 

movement, enabling cargo managers to track shipments and 

respond to issues quickly. Furthermore, the system· could 

optimize routing and scheduling, reducing delays and 

improving efficiency in the air cargo supply chain. Overall, 

the use ofNode.js and Fuzzy Logic in air cargo management 

has the potential to provide significant improvements in 

cargo tracking, optimization, and decision-making, leading to 

increased efficiency, reduced costs, and improved customer 

satisfaction. 
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11,,,pNly, C11nt,11lly1 n11 d octrknl bonrd l'111ployec mnkcs ri 

pcrso11t1I visi t Ill the rcsilknt lo collcut energy meter 
1-cndings 11ml physil:ully g1merntu the bill for th111 month. 

131\lll'~Y l\\ i.: tcdng hns mlvn11ccd sig11iticnntly overtime. 
Tho11111s A BdiS\lll, a sdc11tis1 n11d busincssmt,n. thought up 
1h11 importtll\t il\\pk111c11tt1tio11 1,f billing the consumer for 
cki.:trid ty 1:,111s111nplill11 in the ycur I~~ I. Ekctrk mch:r is 
ti Wlll'\I thnt Ediso11 tirst used in his U.S patent 25 I 54 A. 
li lih11 Th11ms1111 's l\\\lllll' mcti.:1· @11 :\1,rn \ pcndulum meter 
where lt1tcl' inventions. 111c "lmlui.:ti,,11-typc Watt- hour 
meter". By Fcm111ti :111d Slmlk11bcrger, which utiliZt.--d the 
p:111111isc Uleett\)m:~ncti\: lm\111:tion Prindple :1nd h:1d :i 

,ksi~n that lash..'\! 1110\\l tlnm :1 1..~11\11ry, wm; the lll'Xt most 
si~11itk:111t :11111 ~l\)lll\d-hn'l1ki11~ d~trk meter. 
Fcm111ti's 1,,t:1ti11~,di~- W:m-hour l\\l't~-,~ w~,~ l:\t-cr 
•~l'hll'l.'1.I with me;,~ that h:1" "" l\\(.)\' tt\g p:uts ~":1u:;~ c,f 
:1,,'lll'.\\'Y pl\1bk111~ ,1ml p1)\\~f thdt 11,c n<-w mrtcr 
i11d11,k,\ tk'\'tt'k:11 "''"'IMl\'llt:t like :1 mi,'I\.~'\.)nlI\,lkr, :m 
m1:1l,,!?,·lu-d~it:1I ~"-'"""<'X1cl\ :11~:11-timc dock,:, lithiwn,i\.,11 
l);1tM)\ :111 Ll'O. :m\l S\'t\Slll.~ tools Iii-~ :i l.'Uiroll 

h'\11\SH.)n\\~r t for llt'\ltr:11 -.-111-ro,t ~1..--i11i! ;tml " shunt strip 
(l°hl' ,,,It:~ ~,\..~II~._ ~h\\km \\\1tN\\\llf mcwn; :1.1'(' l\\..'tJ~ 

\\SIi~ h~h-~h l\'-'hlll\111~ lil-t' "l 'ltm~,,~,k WdJit'S," ~,fth,' 
~'\~"t .\\\,I \'\)\'ef, ~l\l\\';.'t'-t'l':-i:, t.\111 l\..'tl\t\,~1"' in":,k th-:- m~·~·r, 
\\l\.'\~111~ .-~ \,\\\\l)\.'l"\~\X\f &1,\ll ,\\1th~ ,'ttt-i,k \\fl~' l\~\\"f, 

:llhl 111-::hlSl,\ll ,,f 1.'tlO\.'ll\•\\~lk'\t\'111~,'f t--."¼\\ ,;.'('l\ \~ l~ttnil 
lit'-.~ ,,f~'t\\'l'~ "'~I 1-.,~t ti.) l~'-''~nl \'\)\\,'f t~' I\. l'h-.- m~-,.~ 
""~' ;tJll<t\' t\_\ th-:: ;\\.\'\lt.\>.'Y -::.ril'-.'tU -.'st'J~ti..~-'\l ~y tnlt 
l\-'\ti,'11\ F.k-.--trid~-b\.,,t\l, 
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ch!rs tnck to 1996. TI-hen m:nott' reading l!Dd dat::l 
~t S)"stans fur mergy metm u~ rombintd. 
'Near-Field Co.mmUDi-ration' for ulililY meters has no" · 
been a1id:d to ~ cooc-epl This de:ioon.~tes that there are 
still c~ for lo T lo ~ e..-q>andeJ oa n much greater 

souc. Typiotlly. a homdlold consumcr e.'J)Cl."'6 the utility 

seem. to pm,ide a single phase AC ~ce.. Utility 

~ chl!Tgt' rustomus for their ~eoesro ... uroge.. 
which is mea.."11\."d by a unique, independent single phase 
AC static Watt-hour metcr. 

This wort im-estigates the new \"oltage monitoring and 
control feature fur smart metin, and identifies the impact 
of this franire on both power distribution and 

communication S)"StmL, Regarding the voltage 
monitoring. the intention work is to conserve eneigy by 
setting limits per us-er. Electricity sa,•er is an android 
application which aims at reduction of electricity 
consumption in the houses. Notifications are passed to 
users at their exceeding usage limit and provides an option 
of continuing or off iL This reminder helps in the budget 
management of~ According to the plan, each room in 
the house can be set in accordance with the required limits 

and the admin bas total control of this usage. That means, 
even before the usage limitation, the admin can iurn off the 
electricil)• by the application.. The big data is stored in an 
application which can be useful to revise the usa,,oe patterns. 
The smart meters adopt vol~oe and current transducers to 
measure energy consumption yielding an inherent voltage 
monitoring capacity which also allows a two-way 
comnnmication, enabling sending and receiving control 
commands in real-time or near real-time 

In India, where energy consumption is high. the IoT-based 
electricity monitoring system employing an android 
application can undoubtedly aid in the promotion of energy 
saving. Potentially, the proposed system may track how 
much energy is used in homes or workplaces and provide 
real-time data on energy use, enabling users to pinpoint 
areas where they can use less energy. This can be achieved 
by measuring energy consumption with sensors or smart 

mete-rs, then sending the data for analysis to a central server 
or cloud platform. Users of the android application could 
have access to a user-friendly interface to examine their 
energy usage patterns, establish energy usage targets, and 
get alerts or notifications when their energy limitations are 

being approached or exceeded. 

II. CHALLENGES 

The energy meters which are already installed at our houses 
are not replaced, but as a small modification on the already 
installed meters can change the existing meter into smart 
meters. Current reading with cost can be seen on application 
with automatic ON & OFF of meter is available. The unified 
approach for compressive sensing (CS) and authentication 
of empirically modeled signals over smart energy meter 
reading in advanced metering infrastructure (AMI). The 
wifi module used by the Arduino chip to transfer data 
through an android app. Therefore, an IoT-based 
monitoring system has the potential to improve energy 

efficiency, save costs, and promote sustainability i~ a ".1~ge 
. ·- =- . 1 .. ..1 ; __ 1-. - .. e~ h n lrlo h .. c in P~~f'~ P. nt ire c1t1es. 

lrtrnutimul J oo rn31 r f f ni:1:1Nrini: Rc-~\"l rYh & TC'thn \lll>jt, 11J ERT) 

I~,\ : 117~01SI 
ICOIH - !lll.l Cunft.rtncr f'n>('\-ro ing~ 

and rommunitics. 

Ill . RELATED WORKS 

A. Smart Jfrta /11/rasJnur11ff for Smvrr Gri'd lo T 
Applicatilln.t. (Mattro Orfamlo ~,. al., 10JJ) 

In this pllpcr, o low-a)St smart me.k'r !ll'l:'hitccturc :mu n 

dis-tributcd sofiwnre infrnstrm:ture for AMI were developed. 
These systems may gather netw'Otk dalll. interact with othe.r 
entities, nnd provide various functions to cnc-h ncto.r 
connected to the network. Utilizing W\'11-known lo T 
technology makes sure thol ii is very compatible with other 
de\'ices nnd outside ser.·ices. The capabilities of the 
infrastructure ond the meter have both been evaluated using 
a digitnl renl-time simul:itor (i.e .. Opal-RT). According to 
the results of the experimentnl resenrch. the latency caused 
by data transmission over the lntemet complies with the 
restrictions given by the IEC 61850 standard As a rt-suit. 
our architecture has no negative effects on the smart grid's 
ability to function, making it n workable option to support 
the introduction of new services 

Merits: The 3 phase meter architecture is able to run multiple 
software applications, either onboard or distributed over the 
network, and to auto-update its status when requin.-d. This 
ensures high compatibility with other device m:magemcnt 
tools and communication protocols. such as 
DLMS/COSEM. SML, and IEC 61850. which could be 
added and treated as any other data processing algorithm. 

Demerits: the proposed distributed software platfonn and 
the 3Stvl-\ need to be integrated in a wider distributed 
multimodal co-simulntion environment It is needed to 
unlock other possible scenarios and test additional multi 
energy services such as optimal mmrngement of RES. In 
addition. further optimi7-<ttion of algorithms and sofhvare 
nmuing on 3Stv1A may improve their performances when 
implemented on embedded systems with reduced 
computation power. 

B. A Novel JoT based Smart Energy Meter for Residential 

Energy jJ,fanage111e11t in Smart Grid /11/rastructure 

(Gita,,jali Mehta et. al., 2021) 

Key Concepts: 

Smart Electricity Energy Meters can be considered as the 
basic fundamental component of the future intelligent 
network or smart grid, measuring the energy flow nnd 
exchanging infonnation on energy consumption between 
utilities and consumers and also monitoring and controlling 
home appliances and devices with consumer infonnntion . In 
this paper, rhe authors propose an loT based Smart Energy 
Meter with Arduino and ESP8266 Wi-Fi un it which cnn 
provide infomrntion of electricity bill by SMS or E- mail and 
can also provide energy monitoring usage anytime und 
anywhere in the world. 

Merits: The i<lea to send email notifications when energy 
crosses threshold value is 15 wns successfully accomplished. 
With this we can regulate energy consumption with ease and 



1hn1 1on lhllll nnywhcrl' In 1hc world , 

lklllcri1s: Adnlhtit MQ1T cu1rncc1l0 11 wilh WI-Fl /\dnlhll t 
10 Key cnn be tlll l'l' li nhil' . 

C /~·,w1•n•i11g l 'ril'IIL'.I' ofSnrn,·r M11tl'1' )Jo/(l t,, 11 S111 11 r f G'dd 
H111•it-0111111•111. (M(lff/111111 IJ. ( .'0 11,flh, 111, al., 21121) 

Key (\11\l'Cpls: 

In th is \\\ll'k, 11 c11tt ing-cdgc Difforc111 i11 I Prlvucy (11 P) 

compatiblr ulgori1l11n is crcu tcd to guora ntce the seeurily or 
cunsnmcr snun·1 meter dntu. Not only n·om 1he perspecti ve of 
n cuns1mwr's t'k \'1ric lty hill, but nlso lh)ln the pcrspcl'llve of' 
puw~·r ~ys1cms, the consequences or thi ~ 1.111iq ue ulgori thrn on 
t1_1c npcrntion of the distribution grid urc thoroughly exp lored. 
l he system losses, power qunlity dinicultics, and aclcli1ional 
cxpl'nses thnt such a pri v:11:y-preserving technique can cuuse 
can all be empirically investigated using this method. 
Additionally, a number or cost allocn lion techniques based on 
cooperative game theory urc employed to make sure that the 
extra expenses ure dish·ibuted among the players in a fair, 
effective, und equitable way. 

Merits: The novel algorithm presented in this paper addressed 
the concerns rcluted to accessing consumer smart meter data 
by guarnnteeing the privacy of the smart meter data without 
losing significant value derived from the data set, which is 
crucial. 

Demerits: The use of the innovative DP algorithm increased 
the system costs by a maximum of 5.6 1 %. Even though the 
DP algorithm will protect against the external adversary. The 
internal adversary is more difficult to protect against as they 
may be able to make inferences about the consumer's energy 
usage. The energy retailer may analyze the noisy smart meter 
data, but the amount of inforniation that the energy retailer 
may infer remains bounded by the consumer's privacy level 

IV. RESEARCH GAP 

The system should be designed to meet the existing standards. 
We now present the smart home energy consumption meter. 
The basic goal of a Smart Energy Meter (SEM) is to develop 
the necessa,y infrastructure for gathering data on the energy 
usage of home appliances, monitoring environmental 
indicators, and offering the necessary services to end users. 
Setting usage limits and interacting with customers and 
managing consumption across the network. Bill payment on 
a secured platform is also to be carefully studied. The 
economically friendly, safe with no compromises to the 
user 's privacy is what is most concerning. Android 
application as well as alert messages helps to track the usage 
pattern well. Voltage controlling method has also to be 
considered in the hardware setting pa1t. Every time a bill is 
generated by the server, it can be automatically mailed to the 
relevant user's email ID. Tu check if the system has foiled or 
the energy meter has been tampered with, a server alert 
system can be set up. The server can be configured with an 
algorithm to track the user's energy usage. 
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V. METHODOLOGY 

Tho 1110s1 rrornincnt factor of thi s project is to put li mitations 
011 tile usngc or clcc trien l nppliances. Even though the limit 
cxccctls them is privil ege of using the most cruc ial appliances 
by the permiss ion or the Admin is trator. The choice of 
co11tlrnu1tlo11 or usngc after lim itation complete ly relies on the 
system mun ngcr. The system brings smartness in terms of 
bl lnlcrn l commun ica tion ond controlling ofload. Through the 
website or un Android app, the user may continuously 
111011ilor their energy consumption. As a resu lt, the system is 
more convinci11g to the users and transparent . In accordance 
with the user's login privil ege, the software unit in serts the 
datn inlo a cloud datab,1sc and displays it to the customer or 
the electric ity board . Users who have entered into their 
consumer accounts can read information about their daily 
electricity consumption as well as more detailed information 
shown by a li sted graph. The user can track their usage by 
looking at the graph, which shows the variation in 
consumption for each month . They can therefore concentrate 

on cutting their electricity use based on the consumption. The 
Android application also allows the user to set consumption 
restrictions. Separate areas for showing graphs are present in 
both user modul es. Only the relevant user who is authorized 
to view the details can view the views because they are made 
under distinct privileges. Full design in accordance wi th the 
IoT standards and protocols. 

A. USER CHARACTERISTICS 

► User Management 

► Registration 

► Scheduling 

► Alert management 

, ,o~ PM o,.'!9'![01• 0 e 

EnergyMeter 

Don't hove an account? Sign up 

Fig. I Login or signup account 

B. SCHED ULING 

► The ckctricity consumption for each month is 
scheduled as well as it can also be rese t. 

► Limi1 for the month and number of rooms is given 
as 111put. 

► ~cheduling can be done for each day and for each 

Votum,~ 11, lssur Ill l'ul>lishcd by, www. ijcrt.org 



Spl'dnl lsrn c - 2023 

?1U ■ llf1A II •Kn/11 II:, ~ ,.,'J .. ,11 IC\,, ~ C:,11) 4;,, 

EnctgyMclcr 

Fig.2 Limit reset option 

C ALERT SJ'STE11'1 

► Over consumption of electricity is informed to the 
users. 

► Increment in the usage than the limit entered by the 
user. 

► System decides to send a warning to the user. 
► User receives the notification indicating bis or her 

over consumption. 

D. PRE-INTIMATION SHUTDOWN 

The power outage is announced beforehand so that hospitals 
can be prepared or aware and take safety measures. 
Infonnation about the power outage is transmitted via IoT 
from the admin web server to an Android application that has 
the customer's unique ill. 

VI. PROBLEM ANALYSIS AND 
DESIGN 

The loT real-time electricity monitoring system includes a 
Wi-Fi module (ESP8266), a toroidal cmTent transformer (CT) 
sensor, a specialized energy meter, MySQL database, and a 
mobile application developed using Android Java 011 Alldroid 
Studio. 

l11tm1ntlonAI ,lourn~I of E111!i11ccring llcscurch & Technology (IJERT) 

ISSN: 227R-0l8I 
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Fig.3 circuit diagram 

Wi-Fi module: The ESP8266 is a great choice for a variety of 
IoT applications because it offers a practical and affordable 
method of wirelessly transmitting data to a database. The 
processed data is transmitted wirelcssly over Wi-Fi by the 
ESP8266. The ESP8266 can be configured to deliver data via 
HTTP or MQTT protocols to a particular IP address or URL. 

Fig.4 ESP8266 

Toroidal current transformer (CT) sensor: In energy 
monitoring systems, the toroidal sensor is frequently utilized, 
connected to unique energy meters that convert the sensor's 
output current into a measurement of energy use in watt-hours 
(Wh). 

VIL RESULT AND PERFORMANCE 
ANALYSIS 

The implementation of smart energy metering technology 
made it easier to assess electricity usage and to determine 
how much energy is used by the consumer on a daily basis 
once a threshold value is crossed. It is essential that the 
technique is economical and that the components meet all of 
the desired outputs in order to meet the aforementioned 
criteria. 

Volume 11, lssm· OJ l'ul!Usbcd by, www.ijcrt.org 
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Fig.5 pow-:r consumption dctnils 

VIII. FUTURE SCOPE 

The goal of this initiative is to reveal further potential 
outcomes and test other multi-energy services, such as the 
effective management of renewable energy sources (RES). 
We also intend to further improve the algorithms and 
software that operate on our smart energy system so that they 
work better when used on embedded systems with less 
processing power. We would like to specifically emphasize 
that the suggested distributed software platfo1m and the smart 
energy meter will be integrated in a larger distributed 
multimodel co-simulation environment as potential future 
work. The big data is stored in an application which can be 
useful to revise the usage patterns. The consumer can receive 
monthly billing information for the energy used via the web 
server using the same mobile application. The web server is 
another method of payment. 

Future potential is bright for the suggested system, which 
uses less energy and requires less manual labor. The solution 
can greatly eliminate the need for manual meter reading and 
improve energy efficiency by merging an energy meter with 
a mobile app to receive monthly statistics on energy 
consumption. 

IX. CONCLUSION 

The study has expanded and refined previous work on the use 
of IoT technology for real-time monitoring and protection of 
a residential electricity supply. By automating the process, 
the system can provide real-time data and insights that can 
help users to make informed decisions and tuke action to save 
energy and reduce costs. The Sl!lting up of usage limit and 
resetting of the same, which also retains some power for 
emergency appliances is the major output for this work. 
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Avoiding Phishing Attack on Online VotJngr~Yi~f.~11~~:l~~l;r:,~::;:;,'r:: 
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Abstract ~ Visunl cry1>togmphy Is mostly used In voting 

systems to provide the option of casting vote for internnl 

organizational decisions. It is nclaptnble enough to cnst votes 

from a distnncc, plnccs. Elections arc conducted in the 

strictest of secrecy and nre entirely private. To allow 

members to vote using their com1mtcrs nncl laptops, we 

have suggested nn online voting mechanism for the 

Maharashtra Currom Associntion. We use CAPTCHA code 

and Image Share technology to protect security. The 

suggested solution gives voter anonymity while maintaining 

the prh·acy of votes, trnnspnrcncy, and security of the 

election. 

Kqwords: vi.ma/ c1J1ptograp/ry, phis/ring, CAPTCHA 

I. INTRODUCTION 

Elections are the foundation of a democracy, so fairness is 

crncial. Voting is the only method to decide who will represent 

you. For people who are elderly, live far from their houses, or 

are in a remote area, voting in a traditional election requires 

them to travel to a polling place and cast their ballot. Through 

the internet, voters can cast their ballots for their MPs from any 

location. Cryptography is used in the online voting meU1od. 

This guarantees an effective and secure method of counting 

votes. Making a voting system on the internet has muny 

challenges to overcome. Some mujor issues ore voting in n 

secure manner and accompanying muny voters. There ure some 

internet voting systems that cannot work in situations with 

many voters. Our proposal uses visual cryptography to 

overcome these issues. Everywhere there ore elections, voters 

Arshnd l\booboker1 

15tucl enl, Dept. Of Computer Science & Engineering, 

Mango lom College of Englnoo rlng, India 

Alshwarya Mohan' 

0Ass lst□ nt Professor, Dept. Of Computer Science & Engineering, 
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efficient and secure. Voling becomes more secure thanks to 

visual cryptography (8]. It is crncial to implement these 

technologies since they will cut labour requirements and 

improve voting efticiency. Visual cryptography is a very safe 

method used for privacy that enables lhc encryption of secret 

images or data by sending it to a secure share and allows the 

decryption to be completed without the use of any computing 

devices. An image is separated into shares using visual 

cryptography, a secure sharing technique. Only after stacking a 

sufficient number of shares will the infonnation regarding the 

original photocopy (Voter Password) be acknowledged. To 

authenticate the system in the suggested method, we employ a 

visual cryptographic strategy called the Internet Voting System 

(IVS) using 2-out-of-2 Visual Cryptogrnphy (VC). The voter's 

email address is shared with another password; thus the hacker 

cannot access it in this approach. The voting system is greatly 

in need of the two-way security that electronic voting offers. 

The voter decodes the message by piling up the shares one after 

anolher. A secret image S (voter password) is encoded into a 

set of shadow images called shares for P participants, with 

participant P receiving one share. Participants' shares must be 

stacked one on top of the other before the image can be 

retrieved. The voter's email address is shared with another 

password; thus the lrncker cannot access it in this approach. The 

voting system is greatly in need of the two-way security that 

electronic voting offors. The voter decodes the message by 

piling up the shares one aner nnother. A secret image S (voter 

password) is encoded into II set of shadow images called shores 

for P participants, with partioipnnt P receiving one share. 

Pnrlicipunts' shures must be stacked one on top of the other 

before the imnge can be retrieved. 

II. EXISTING SYSTEM \.. , 
must cast their bullets in a polling place. The process of casting 

a vote is extremely co icated and involves many steps. 

Numerous plans .nc~iifo~ . t requires u lot of manual 

labour. Voti1 t►.,t)s--O'i'giintze ~ uires voter presence ut Types of v11t/11g system 

voting loca ~ f.s a result, the go, 1~1,~ ensure lhnt voting is _ . , ,·, (·t 
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lnftrMfion•I .Jn11rn .1I nr F11 P,i t1r (' rill 1l lk"•arr h l~ ·, ~chn11 l•1(?V (IJF.rrn 

11trr(· d11frrt't1l votl11g ~)'~trm~ ore n(w.- nrtc~~ihk. \Ve nrc 

li•ru-..111g l1rl \h t 111ll ii1r ~ ,,i,1111 ,1 ,It 111 h~ .11t·,11 il nl '1 11<lv111 >1 in14 

,·1•ti11~ sp:trm 

A. l'nprr hnllnl S'y~tl'ln 

l'nrr1 hnllN ~)'~lrm is u~ctl 1n ,1ld dny~ for rnling. llnllnt is 11~etl 

h.1· rorh \'C!lrt oml bnllot!l n~ nol shnml. Dci1cntli11u 011 the type 

l'f l'()tlfl,I! system dilTrrc111 t,ollots mny bl' usccl . Rnnkcc\ bn llol!l 

,~ th l' typ(' (If bnllot ~yMcm whirh oll,1w volc1s to mnk 

rnnd1Jat~ rn onler of prcfcrcnc~. whi le hnllut~ for li tsl-pns t­

thr--po,t syslcm~ only ollow voh:1 s to sd c~t one cnndldutc for 

t•n.-h ,,ositiun 

B. E:ll'C-tt·onk vollnJl sy~1c111 

The tcnn "l'-voting system" olso rcn.•,s tu n11 electronic vol ing 

l>')'stem. E-voting mny u~c on elcctrunh: voling system, 

dcpt'nding on the ~pcdtic i1nplcmc11ti11io11. There ore two 

primary fonm of electronic voting: in-person electronic voting 

under the actu.il ~upcrvision of olliciu ls fro m govcrnmcnlttl or 

indrpendent elcctor.11 authority, (llld distant electronic voling 

over the lntemet. 

C. Online voting system 

Onl ine vot·ing is 3 novel method that allows voters to cast their 

ballots :it tmy time and from nny location. After registering and 

giving the system their personal information, voters can vote by 

logging in to the system and undergoing verification. 

UL. PROPOSED SYSTEM 

Think about using an online voting mechanism to choose the 

president or any other association for carrom power. All 

members are registered al the time of the association election 

by providing their personal information. C1yptography is a 

regularly utilized method in electronic voting because it 

provides a strong protection against threats. Cryptography is a 

regularly utilized method in electronic voting because it 

provides a strong protection against threats. Numerous plans 

have been developed and proposed in order to guarantee the 

integrity of an election. 

Cryptography is employed in these techniques to secure the 

data transmission between the voter and the server, preventing 

data leakage to a third pa11y. In order to protect the privacy 

of voters, the integrity of the ballots cast and collected, the 

validity of the results, and the authenticity of the voter, 

encryption techniques are also used in every step of the system. 

There are numerous cryptography techniques that can be used, 

including blind signature schemes, homomorphic encryption, 

obli vious signature schemes, bit commitmen t schemes, Schnorr 

identification schemes, mixed-net schemes, digital signature 

schemes, secure multi-party computation, cryptographic hash 

functions, etc .... 
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The first component (SIIARE I) will tl1en be transformed into a 

password using the VC technique and sent to the voter's email 

address. The server retains the second half of the picture 

(SHARE2). Voters wi ll then enter into the system using the use 

rid and password provided by it, and the system will then add 

SHARE! and SHARE2 to generate the CAPTCHA code. The 

voter will be permitted to vote if they can see lhe CAPTCHA 

code; else, they won't be able to. The system wi ll tabulate the 

resulls after counting the votes. Then Two shares of the 

CAPTCHA will be distributed. Visual cryptography will be 

used to create these password sharing. However, the image will 

first be changed into a monochrome, or black and white, image, 

before being divided into shares. Access structure will be taken 

into account while forming shares as well Access structures are 

employed to teach students about all the security aspects 

involved in cooperative resource acquisition we will be 

encoding the A into n number shares of transparencies. The 

number of pixels expands as the shares rise. Integer linear 

programming (ILP) will be used to prevent the modelling of 

enlarged pixels. This will enable the creation of a simple matrix 

with the fewest possible pixels. Thus, for the system that needs 

the fewest shares, an ideal pixel expansion will be 

accomplished. One share will be sent lo the voter using SMTP 

when the two shares are established. All of the pixels will be 

divided into small blocks by the shares that are created, with the 

number of white blocks equaling the number of black blocks. 

The shares will be combined at the time of voting, and if the 

user is valid, CAPTCHA will be shown. When a voter is 

suspected of being n1alicious, they are immediately logged out 

of the voting system and are not permitted to cast a vote. 
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Depression Recognition Using Machine Learning 
Alvi n J\brolu1111 1 

I St\1Jc11\, Dcp\. or c omputer SciCll lll! & l1 11 glnuorlng, 

Mnngnlnm Coll ege of Engi neeri ng, lllll ln , 

Albin Vm·kcy2 

l St11dc111 , Dcp\. o r c ompull:r Scicnco & E11gi11ocrl11g, 

Mangnl:1111 College or E11gi11 ccri11g, l11d l11, 

Abstl'nct- Traditionnlly, dcpn~ssion wns hlcnllllcd 

through in-depth clinical interviews, during which the 

psychologist would analyze the subject's responses to 

ascertain his or her mcntnl condil'ion. In our model, we 

attempt to emulnte this strntcgy by combining the three 

modalities of word contrxt, audio, nnd video to forecast 1111 

outcome pertaining to the patient's mental health. To 

account for the subject's state of depression, the output is 

separated into various levels. We have developed a deep 

learning model thnt combines all three modalities, gives 

them the proper weights, and produces nn output. The 

following issues arc addressed by this fusion strategy: 

• Control the amount of contribution from each modality; 

• The presence of noise in one of the modalities. 

I . INTRODUCTION 

The current state of affairs calls for an effeclive, 

independent, and accessible method to identi fy depression . 

More and more people are becoming depressed as society 

creates condilions that are more and more stressful. We can 

only attempt to treat it if we can find it in the first place. Our 

motivating force is the desire to develop such a model. Clinical 

interviews with the individuals must be conducted in order to 

generate the three modalities that will be used as input in our 

model's testing. It has been discovered via significant research 

in this area lhat a depressed subject exhibits a variety of 

Ooo Sobu1 

.1s 111do11l, IJepl. Of Computer Scloncc &Engineering, 

M1111 g11 l111n Collogc of Err gi 11cering, India , 

Dhccrnj N4 

4Assls111 111 Professor, Dept. of Al & ML, 

M11n g11 l11111 Coll ege of r~nginccring, India, 

• Another difficu lly is aligning these 3 moda liti es in accordance 

with their limi ng. ll is crucial fo r our model lo receive these 

modn litics simullancously in order lo comprehend how they arc 

correlated. 
• Since video processing is req uired, lraining ou r model wil l 

require a lot of computing resources . 

2. LITERATURE REVfEW 

D. Huang uses a regression melhod baseu on PLS wherein a 

late fusion detection mcthou is built fo r model prediction[ I]. 

D.Devault has built a multi modal HCRF mode l which works on 

question-answer pairs. It analyses them for model predietion[2]. 

Gong el. al. use the same approach. Building on it, he combines 

the questionanswer based model with his multi-modal 

approach, taking into consideration all the 3 modalities for 

model prediction[)]. Similar work is also done by Sun et al. 

They built a single model random forest-based class ifier which 

works on the question-answer based approach. This classifier is 

used for model prediction[4]. Ma et al. propose an audiobased 

melhod for depress ion classificalion using Convolulional 

Neura l Networks (CNN) and Long Short-Tenn Memory 

(LSTM) networks fo r a higher-level audio representation . Ma 

et al. works only on the audio based modality. He inputs the 

audio based data into a CNN and then further uses a LSTM 

network for model prediction[5) . 

complex symptoms that can be detecled more effectively by In the work done by Shivakumar etal.( 6), the temporal 

combining the three modali ties. A shift in mental behaviour can nature of audio/ visual modalities is considered using a window-

cause a variety of physio logical and physiological changes. grounded represen talion rather of frame- position analysis. 

According to research, people who are depressed tend lo stutter exercising reciprocal information fro m the textbook and audio 

when they speak, causing unnatura l pauses lo appear in lheir features,]. Glass eta!. proposed a model in which different 

speech. Another feature that the topic emphasises is more LSTM branches for each modality are integrated via a feed-

instances of erroneous pronuncialion. Other indicators, such as forward network( 7). sl ill , while lh is work tries lo prognosticale 

unusual eye contact, less frequent mouth movement, altered depression grounded on late or ea rly emulsion styles( 1, 3) or 

posture, etc., can be detecled usi ng the video modality. Lexical the successional nature of th eir inputs( 6, 7), learning the time-

analysis can be used to examine the subjccl's speech in context, dependen t conncclions bclwecn language, visual and audio 

which also revea ls crncial detai ls about hi s or her mental state. features in delecling depression is still unexplored. The major 

A more general model that takes into account all of 1hese problems that these approaches face arc the different prophetic 

elements can be developed by merging all oflhese channels. As power of modalities and lypes of noise in the reprcsenlation. In 

a result of the availabilily of more reliable componenls, belier former workshop, gating medium has shown to be effective in 

for':casts c~n be made. This model wi ll likely ~- ~ wing dctennining the prophelic power of each modality 

difticulties. . . . ~GEJ-1 l: ~ 1,i1:$ Another approach( I 0) for the sa me problem explores 

'. Because our /11~dcl is ess~1: t1ally a D ~e ~cti~,~ .. parnlinguislic, head disguise and eye aspec t behaviours. During 

111 each pfthe ,tluee IJlOdnltnes is nee f \\}~~he exploration phase, the authors set up out that lhere are 

, .:[ \ ' ., \ umerous physical allribules changes tha( can be delecled 
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1hn111gh 11pplh-11hk 1k11•c h,1 '1-, wh1·11 11 s11hjccl i~ dl• prrs~cd. 111 

th is t1H~1kl , th,• 1111thflt"!l try 111 lkmy ll'l\htt 'l'S llkl• tlrnpp,•tl 

S1'1'i.'d1 n1 11-. l1nwr 1111i,·11l 111it,11 1111c( spccrh l'c11111rcs), lnwcr l')'l' 

1'l't11 11rt. wove, ing cy,·s( c~•,· l'c11 t111-cs) llllll ll-tt11tlulc111 hcntl( lt cntl 

frotun·s). A 11gg1-c1tnk 1,r ('i.l shllistknl fo111 11rc~ WCl'l' uprontctl 

thniugh h11111,·111thk lnhcllintt, 1111d 19 spc11kl111:1 rnlc l'cnh11·cs 

,wn) 11pl\1otl',l 11si1111 1111tn11111tc1l l11hcll i111,l( II Nllll,l l'Ri\i\T), Fm 
l' ~'i.' foM111x-s . it wns d111w hy lminlng n l1!c h11 lc11I CV opurnll1111 

thnt's sui tnhl r 111 1ksnv 1tiffc1t'11I 111trih11t1•s of thll 1•yc sl111ll11r 

:is tlw cy,· lids, pupil, 11,;d it 's 1'.Xlt'IJ1llilics, · 

l l~ing this, il's s11it111J lc to 11111k ll linu cu11111111111lo11s lhnl 

!rad to ll'ntut\'S si111il11r blink lime, blink lhiq11u1ll1c, nspeel 

J in-.-tion( kH- right, ovct" down) etc. prcll111in11rily, it wns lhnl 

s,·1 up sl<1w1•r nnd lowcl' frequent hcnd movements, incrunsed 

eye contnct nvoid1111c1i nnd lowl'I' soclnl cngngcmcnl with tho 

clinicnl monitor, likely 11) nlso show in other socinl rclntlons. 

To ptizc hc:1J disguisl' and movcmont gcslo , the 111cc l111d lo 

be dct~'Ctl.'d and tracked before II J dcgrollS of freedom( DOF) 

hcnd disguise could he cnlcul111cd( yow, roll nnd pitch). A 

suhjcct-spccilic face active nppcnmncc model wns trninccl nnd 

e~'C'tcd. whl.'rc 30 imngcs per subject were named for 

homemade rctlcction, also used for the fncc model. These 3-

DOF disguise features, us well us their hnslc nnd nccelernlion, 

wen: uproot.:cl to give II nggrcgutc of nine low- position 

features per tbmc. All of these eye nnd head durnlion fonturcs 

were dctl'ctcd when the point in question is ndvnnced or lower 

than the nonn:1I of the point in question plus or disndvantnge 

the standard divagntion of thut point for each subject's 

interview. For the system in this paper, the base oflhc model is 

an SVM classifier. It's used to classify the features into double 

classes i.e. Yes( Depressed) or No( Not depressed). The 

uprooted features are farther sifted using point birth/ 

Dimensionnlity reduction wnys like Statisticnl Analysis using 

t- test algorithm and stnr element analysis. 

For emulsion, bt:forehund, lntc nnd cold-llloodcd 

mixtures an: explored in this puper. For early emulsion, point 

emulsion is explored that's principally concntennting uprooted 

features from the 111w dou1. In lute emulsion, results from each 

modality are combined after trnining them independently. This 

was done on markers( decision emulsion) and scores( score 

emulsion) from the classifier. In this paper, n comparnlivcly 

new emulsion foshion is ulso explored which is cold-blooded 

emulsion. In cold-blooded emulsion, point emulsion of all 

modalities is performed first to produce II new modality, which 

is also treated as an fresh individual modality. The scores 

opinions of this new modality are also fused with the scores 

opinions of the individual modalities in either one or two 

situations. The dutasel luken in this paper wns fairly small due 

to which the results were n 't conclusive. 

The most recent approach (8) for this problem explores u 

model-based optimal fusion, that is, instead of using early 

fusion or late fusion technique, it focu ses more on how much 

each modality should have an impact on the final result. Enrly 

fusion is basicully con~utenating the foaluro vectors of ench 

modality after cxlruction into u single vector und feeding them 

to the model to learn the results. In the late fusion technique, we 

train individual models for each modnlity and then combine 

their results to gel a fitinl output by giving them some weights. 

t 11 11•rnntl1111nl .l1111ri rn l 11 ( J, 11 11 l11t•1•1 l11j1 U1•" 1111•,·h ,II., l'vd11111l1,11v (1.11•:lrt) 
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Thu D/\IC'-WOi', d11111 sot fl)! wns co llec ted by tho University Of 

S1H1lhcrn Ct tllfi1rnl11 . It I~ 11 port of n lnr(lo r DAIC (Dlwcss 

1\nnlysls lntorvluw Corp11s) 111 111 contnins cllnicn l interviews 

doslgnod to support the dlngnosls of psychologicn l clislrcss 

conditions such us nnxloly, doprcssion, nnd PTSD. 

I) , Mudalit/es 

The dnlnscl contnins nudio 1111d video recordings nncl ex tensive 

qucslionnnlre responses . Aclditionnlly, the D/\ICWOZ dataset 

includes tho Wiznrd-Of-Oz interviews, conducted by an 

nnimuled virlunl nssislnnl culled Ellio, who is controlled by a 

humnn interviewer In nnothcr room. The dotu hos been 

lrnnscribcd und nnnoluled for n vnricty ofvcrbnl und non- verba l 

fentures, Each pnrlicipnnt's session includes n trnnscription of 

inlernction, pnrticipnnl audio files, and fncinl fcnturcs cxtraclcd 

from the recorded video. 
1) Video Modality 
The dnlnsel conlnincd faciul fcnlures from the videos of the 

porticipunt. The focinl fcnturcs consisted of68 2D points on the 

foce, 24 AU fonturcs lhnt mcusure focinl nctivity, 68 3D points 

on the face, 16 fenturcs to represent the subject's gnzc, nnd I 0 

fenlures to represent the subject's pose. This made for a 101111 of 

388 video features. 

2) A11dio Mudaliry 
The nudio features nre for every I Oms, thus the fcotures nre 

sump led at I 001-lz. Tho feuturcs include 12 Mel-frequency 

cepslrnl coeflicienls (MFCCs), these urc F0, VU\/, NAQ, QOQ, 

H 11·12, PSP, MDQ, pcnkSlopc, Rd, Rdconf, 

MCEP024,HMPDM0-24, HMPDD0-12. Along with the 

MFCCs we nlso have fcuturcs for pitch trncking, peak slope, 

maximal dispersion quotients, glottal source parumclers. 

Additionnlly, the \/UV (voiced/unvoiced) fcnlLu·c tlugs whether 

the current sample is voice or unvoiced. In the case where the 

sample is unvoiced (VUV = 0), F0, NAQ, QOQ, HI H2, PSP, 

MDQ, penkSlopc, nnd Rd nre set to 0. 

3) Text Mod11/i~11 

The textunl modnlity conluins the lrnnscript fur the whole 

conversation of the pnlicnl with the RA in csv formul. 

lndividuul sentences hove been ti1m:stn111pcd and further 

classified on the basis of their spenker. Expressions like 

laughter, frown etc hnvc been uddecl in ungulur bruckcts us und 

whon they occur (for e.g. Lnughtcr). Dil'fcrcntintion between 

long/short pnuses hus nol been made. Only word (not phcnomc) 

level scgmcn1111ion hns been n:cordcd . 

Volullll' It, t~s 111· tll l'nhlishcll h,1', ww11',lj crl.11r1-: 
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The dntusct contuins 189 sess ions of intcructlons, runging 

unywhcro from 7 to 33 minutes. The datusct contains interviews 

with 59 depressed nnd 130 non-depressed subjects. 

4. PROPOSED SOLUTION 

In our system, we plun to first extract fcutures ond then apply 

some gating mechanism nnd hybrid fusion technique on Lhc 

featlll'es extrncted. For featme extrnction: We hove audio, 

visual, and textunl modalities us our features that are integrated 

using time-stamps lo learn the time-dependent interactions 

between them, The forced ulignment will be done on a sentence 

level granularity. This is because we want the model to learn the 

context between words, This is the preprocessing part. 

Now, we have aligned the textual, audio, and visual features at 

the sentence level. One important thing to note is that different 

modalities can have different impacts on the final result and 

there is some noise involved too while representing the features 

of different modalities. Now, on the extracted features, some 

gating mechanism will be applied to learn and control how 

much different modalities will be contributing to the final 

output. In our network, we' ll use weight vectors with each 

modality to control and learn how much information will be 

transformed and carried to the next layers. 

For each time step, the feature vectors from each modality will 

be concatenated and then passed to the word-level LSTM which 

comprises of the gating mechanism, Before the concatenation 

of the feature vectors, the audio and visual vectors will be also 

passed through gating mechanism to extract the important 

information. 

The other approach that we can follow is to use a mongrel 

emulsion fashion, to reap the benefits of both early and late 

emulsion. mongrel emulsion can be performed on one position 

or two situations. In cold-blooded emulsion, point emulsion 

of all modalities is performed first to produce a new modality, 

which is also treated as an fresh individual modality. The 

scores opinions of this new modality are also fused with the 

scores opinions of the individual modalities in either one or two 

situations. 

Table I: Baseline Results 

Model Fc:,tures Fl Pree. ~UE n,,1s i,: 
Uuscll111·s 
DAIC ~;L,di11c i21! J Audio+ Vi,11al 5.66 7.05 

Gon~ cl ul. (12 1 Tcx l+Audio+ Visuul 0.60 J.96 4.99 

Alha11ai c l ul. I i81 Text 0.66 7f.m 5.09 6. 11 

Alh,11.ai cl ul.11 81 Tc>-l+Audio 0.75 0.72 5.02 6,().j 

WillinnL<on cl :11.11-11 Tcx1 0.67 0.74 3.82 5.06 

W1ll iu111son ct .il.11 ·1] Tcxl+Audiot Visual 0.70 0.78 ~ ~ 

Word Level Mod els 
1.STM Tcx1 0.69 0.68 4.98 6.05 

LSTM Tc,1+Audiu 0.67 o.c,s 5.IR <,AU 
-

LSTM Tcxl+,\udin+ Visual 0.67 IJ.6.J 5.29 6.68 
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5.WORK DONE 

The given DAIC dataset is skewed with a 7:3 ratio, of non­

Jcprcsscd cluss lo Jcprcsscd. To overcome the biases, the 

dutasct was upsarnplcd. The models were applied to the dataset; 

Vldco_lnput: lnp111L1yer 

hlghway_2 t: Highway Audlo_inp111: lnputLayer Text_inpur: lnputLay!'f 

highway_22: Hlgh1~ay highway_18: Highway dense_)?: Dense 

hlghway_23: Highway highway_l9: Highway der..se_28: Dense 

dense_25: Dense dense_29: Dense 

dense_26: Dense dense_30: Dense 

concatena1e_3: Concatenate 

lstm_3: LSTM 

dense_J t: Dense 

Figure I. Model Architecture 

Random Forest: Firstly, SVM (with an RBF kernel) and 

Random forest were applied to the three modalities separately 

and then another SVMmodel was trained on the decision labels 

from the individual modalities to perfom1 late fusion . For this 

purpose, the features of the audio and video modality were 

averaged over all the timestamps to give a total of 74 and 388 

features, respectively. For the text modality, the word2Vec 

model obtained from google-news-300 was applied to 

transform each word into a vector of size 300. Further, the 3D 

vector obtained (sentences x words x 300 features) was first 

averaged over each word and then flattened. 
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Figure 2. Sentence-level multi-modal fusion with gating 

LSTM Model with Gating (Word-Level): Forced 
alignment of the data was done on a word level basis. The 
alignment was done using a unitary approach wherein the 
sentence level time stamps were converted to word-level 
based on the number of words(present in the sentence) and 
the character length present in the sentence, 

Next, we used highway layers for gating the audio and 
video features, Each highway layer comprises two non-linear 
transfom1s: a Carry and a Transform gate which define the 
degree to which the output is created by transforming the 
input and determining how much information should move 
forward. After feeding the audio and video features for a 
sentence to highway layers individually, they're 
concatenated with the corresponding text feature. The 
concatenated vector is then passed through a (Bi)LSTM to 
get the final output. 

Model Architecture: The audio and video features 
are first passed through 3 feedforward highway layers. Then, 
dense layers are used to reduce the dimensionality of both 
video and text features. After concatenation, (Bi)LSTM with 
128 hidden nodes is used. And finally, a dense layer is 
applied with sigmoid activation to get the output. A learning 
rate of 0.000 I is used . For the number of epochs, 
EarlyStopping callback is used from Kerns APL 

5, RESULTS 

The results have been published by taking a weighted 
mean of the 2 classes, i.e. class 0(Not depressed) and class 
1 (Dep;.essed) . The data provided is in the ratio 7:3: 
• SVM Model: The model did not perfo1m well, as can be 

seen from the results in table Table I. This could be due to 
the fact that averaging operations were performed across 

l11 11•r11111l111rn l J 1111ri rn l nf E11 Hi 11 n rln r, lt r\1·11rt'l1 Iv. ·1 cd 111,llo l(y fl.l F,lff) 

IC.,~, : 227R-OIHI 
ll C 10·1 , 2'113 CooCc, ,. 'If r l'corarlinuc. 

the J modfl lit ie~ . This cou ld have led to the loss of a lot of 
information, leading to the model under-performing. 

• CNN Model: This model performed belier than the SVM 
one 0 11 the text modality because herein averaging across 
word vectors wns not done. The aud io and video 
111od11lili cR were still not giving satisfa ctory results. This 
cou ld be due to the fact that the data points were too few 
1111d the l'cn lures reprcscnllng these modali ties were too 
sparse. 

• LSTM with/without Gating at Sentence-Level: 

- The resu lts clearly indicate that our model works best 
for Text modality. The low va lues of the Fl score in 
the video and audio modality show that these features 
do not represent the depression class well. This cou ld 
be the reason that when audio,vidco and text 
modality are combined, the results just fall short of 
that of the model which only uses Text modality. 

- Also, all models that use gating perform better than 
those models that do not. This could be because using 
gating, only the . most important features are 
amplified, while the others are nullified. Thus a sort 
of feature extraction takes place at this level, which 
helps our LSTM model to learn from only the most 
favorable features . 

• LSTM with gating at word-level: The results for word­
level LSTM are not as good as expected. The reason could 
be that on a word level, the model does not get the context 
of the conversation as much as it does on a sentence level. 

• BiLSTM model : This model shows clear partiality towards 
the 'depressed class '. The model is not able to learn much 
from the data. 

6. CONCLUSION 

A model was presented lo detect if a person is depressed 
or not based on indicators from audio, video and lexical 
modalities. A sentence-level model with highway layers as 
gating mechanism was used for the task. According to our 
models, sentence-level seems to work best amongst other 
models. A mixture of early and late fusion was used to get better 
interpretation from each modality. For future scope, the features 
could be extracted on a better level. Some audio features like 
response time, number of pauses, si lence rate can also be 
examined to get a better understanding about the symptoms, 
Interaction of bodily action sequences from motion capture data 
can be studied with the verbal behaviour to have a more 
extensive study. 
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