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Abstract:

In digital circuits that have a high number of transistors, energy dissipation is still a challenge. New techniques like
approximate computing are somehow helpful for challenge solving. Therefore, three new single-bit subtractors are
presented based on the approximate computing and gate diffusion input (GDI) technique. Compared to the literature,
proposed circuits 1-3 with different truth tables have 10, 8, and 6 transistors, respectively, which causes a significant
reduction in power consumption. The simulation results based on the carbon nanotube field effect transistor (CNTFET)
technology with a channel length of 32 nm confirmed the superiority of the circuits. The proposed circuit 3 with no
inverter has the best circuitry performance. However, due to the presence of 4 errors in this circuit, its error rate is higher
compared to other circuits. Examining the effects of changes in the voltage source, the fan-outs, and the process-voltage-
temperature (PVT) variations showed a superior energy performance of the proposed circuit 3. Also, by embedding the
proposed circuits in the 8-bit divider structure, the superiority of the proposed circuit 3 in terms of various figures of
merits was observable by at least 50%.
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° Dividers

19 Gate Diffusion Input (GDI)

11 Approximate computing (AC)
12 Trade-offs

13 Specific applications

14 Power consumption

15 Multimedia
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! Scaling

2 Channel length

3 Moore Law

4 metal-oxide-semiconductor field-effect transistor
5 Carbon nanotube field-effect transistor (CNTFET)
6 Leakage current

7 Arithmetic circuits

8 Subtractors
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Name Difference (D) Borrow (Bow)
AXSCI [11 (X®Y)®B, (X®Y).B, + XY
AXSC2 [11] X®Y®B, D or B,
AXSC3 [11] B, (X®Y).B, + XY
AXSI[12] | B, (X+Y)+XY Y
AXS2[12] | B, (X +Y)+XY B,
AXS3[12] B (X+Y)+XY X
Apps [13] Xoy B (X®Y)+Y(X®Y)
SAPSCI[14] | B, + XYB, X(Y+B,)+YB,
SAPSC2[14] » X(Y+B,)+YB,
SAPSC3[14] B, X +YB,
SAPSC4[14] | X+(Y®B,) Y
SAPSC5[14] X +YB, Y
SAPSC6[14] X+Y Y
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Bout = (X+Byp) +Y

Dir=(X+By)+Y ")
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__ Number of Erroneous Outputs

ER . )
S _ . )
NMED = 2 Li=1|Exact Output;—Approximate Output;| )
Exact Outputmax
MRED = 1ZiilExact Outputi—Approximate Output;| &)
n Exact Output;
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EXACT | AXSC1 | AXSC2 | AXSC3 | ICS1 1CS2 ICS3 Apps AXS1 AXS2 AXS3 | SAPSC3 | SAPSC4 P"";"sed P"";"sed P"";"sed
XYBin BoutDitr BoutDitr BoutDitr BoutDitr BoutDitr BoutDitr BouDitr BouDitr BouDitr BouDitr BouDitr BouDitr BouDitr Bout Ditr Bout Ditr Bout Ditr
000 00 00 00 00 11 00 00 00 00 00 11 11 00 00 11 01
001 11 11 11 11 11 11 1 10 00 1 1 1 01 1 1 1
010 11 11 11 11 11 11 1 1 1 00 1 1 1 1 1 1
011 10 11 00 11 10 10 10 11 10 10 10 11 10 11 10 11
100 01 01 1 00 01 01 01 01 01 01 01 00 01 00 01 01
101 00 01 00 00 00 01 11 01 00 11 00 00 01 10 11 11
110 00 00 00 00 00 11 00 00 11 00 00 00 11 10 11 10
1 11 11 11 11 11 11 1 10 1 1 00 1 1 1 1 1
ER 0.25 0.25 0.25 125 125 125 0.5 0.25 0.25 0.25 0.375 0.375 0.375 0.375 0.5
NMED 0.0833 | 0.0833 | 0.0833 | 0.0416 | 0.0416 | 0.0416 | 0.1666 | 0.0833 | 0.0833 | 0.0833 | 0.125 0.125 0.125 0.125 0.166
MRED 0.1875 | 0375 | 01875 | 0375 0.375 0375 | 02708 0.25 0.25 0.25 03125 | 03333 | 04375 | 0375 | 04375

3 Mean Relative Error Distance (MRED)
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! Error rate (ER)

2 Normalized Mean Error Distance (NMED)
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0.6V 09V 12V
Designs Power (uW) [ Delay (ns) [ PDP (fj) | Power (uW) | Delay (ns) | PDP (fj) | Power (uW) | Delay (ns) | PDP (fj)
AXSC1 0.3963 5.1034 2.0226 1.4575 5.1025 7.4369 2.7383 5.1026 14.205
AXSC2 0.2321 1.0044 2.3322 0.6827 0.9942 0.6788 1.7 0.9932 1.6886
AXSC3 0.4959 3.1314 1.553 1.4763 3.1242 4.6122 3.298 3.1041 10.237
AXS1 1.166 2.0042 2.337 4.8134 2.009 9.6701 11.209 2.0072 22.499
AXS2 1.011 1.0134 3.04 3.2617 1.0102 3.2951 7.5539 1.0128 7.6508
AXS3 0.5567 3.0072 1.6741 1.7238 3.0059 5.1814 4.2613 3.0058 12.809
Apps 1.5853 3.0189 4.7848 5.3623 3.0174 16.18 1.2793 3.0167 38.592
SAPSC3 0.5193 3.0013 1.5588 1.909 3.0077 5.7417 4.4969 3.0063 13.519
SAPSC4 2.0089 1.0057 2.0203 7.173 1.0023 7.1895 1.7235 1.003 17.286
Proposed-1 1.876 1.014 1.332 5.465 1.033 5.447 12.220 1.066 12.304
Proposed-2 0.996 1.036 1.041 3.887 1.068 3.852 9.001 1.056 9.012
Proposed-3 0.059 3.556 2.432 0.146 3.203 0.407 0.124 3.253 0.778
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a8 )8 1,8 oolail 5,50 alize o izl lxsss () b Gillas
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EDPPOT = Number of tubes X Number of Transistors -
il o Lo el (s 50l sl Conay sl ol )y ST 4y S5 anslie
alayl) b gollas EDPPOT’ Al b (Sols e S @l lay ol by
liso 51 )T b (g A ouiS i 50 (GOl S50 gy (F) Jgu
VR
Designs Power (uW) Delay (us) PDP (pJ) Area PDAP PDAPPOT
Proposed-1 73.429(19.621%) 0.2356(46.74%) 18.713(55.14%) 184 3443.19 3.443(14.85%)
Proposed-2 43.296(52.6%) 0.3628(17.99%) 15.707(61.13%) 168 2638.77 3.298(18.56%)
Proposed-3 52.398(42.64%) 0.1987(55.08%) 10.411(74.23%) 152 1582.47 2.637(34.9%)
AXSC1 89.357 (2.19%) 0.3135(29.14%)  28.0134 (30.69%) 168 4706.25 2.80 (30.69%)
AXSC2 56.165 (38.52%) 0.3165 (28.46%) 17.7765 (56.02%) 168 2986.45 1.78 (55.94%)
AXSC3 75.398 (17.47%) 0.3622 (18.13%) 27.3091 (32.43%) 200 5461.82 2.73 (32.42%)
AXS1 218.52 (failed) 0.4007 (9%) 87.5609 (failed) 216 18913.15 8.76 (failed)
AXS2 143.76 (failed) 0.4399 (1%) 63.24 (failed) 216 13659.84 6.32 (failed)
AXS3 69.514 (23.91%) 0.3597 (18.69%) 25.0041 (38.13%) 200 5000.82 2.50 (38.11%)
Apps 76.417 (16.35%) 0.4014 (9.27%) 30.6737 (24.10%) 280 8588.64 3.07 (24%)
SAPSC3 79.412 (13.07%) 0.4225 (4.49%) 33.552 (16.98%) 216 7247.23 3.36 (16.83%)
SAPSC4 89.057 (2.51%) 0.4018 (9.17%) 35.783 (11.46%) 248 8874.18 3.58 (11.38%)
HR
Designs Power (uW) Delay (us) PDP (pJ) Area PDAP PDAPPOT
Proposed-1 81.230(11.082%) 0.112(74.96%) 18.713(55.14%) 184 3443.192 3.43(15.09%)
Proposed-2 39.994(56.22%) 0.1654(62.61%) 6.615(83.63%) 168 1111.32 1.389(65.84%)
Proposed-3 39.470(56.79%) 0.1988(55.06%) 7.846(80.58%) 152 1192.59 1.987(50.81%)
AXSC1 83.618 (8.47%) 0.5975 (failed) 49.9961 (failed) 168 8399.34 5.00 (failed)
AXSC2 75.368 (17.5%) 0.3067 (30.67%) 23.1153 (42.81%) 168 3883.37 2.31 (42.82%)
AXSC3 91.954 (failed) 0.3173 (28.28%)  29.1770 (27.81%) 200 5835.40 2.92 (27.72%)
AXS1 316.93 (failed) 0.3014 (32%) 95.5227 (failed) 216 20632.90 9.55 (failed)
AXS2 200.62 (failed) 0.3169 (28%) 63.5764 (failed) 216 13732.50 6.36 (failed)
AXS3 73.130 (19.95%) 0.3741 (15.44%)  27.3579 (32.31%) 200 5471.58 2.74 (32.17%)
Apps 76.95 (15.77%) 0.4057 (8.3%) 31.2186 (22.75%) 280 8741.21 3.12 (22.77%)
SAPSC3 86.950 (4.82%) 0.3671 (17.02%) 31.919 (21.02%) 216 6894.50 3.19 (21.03%)
SAPSC4 90.214 (1.24%) 0.3471 (21.54%) 31.313 (22.52%) 248 7765.62 3.13 (22.52%)
SR
Designs Power (uW) Delay (ps) PDP (pJ) Area PDAP PDAPPOT
Proposed-1 76.842(15.88%) 0.1876(57.59%) 14.41(64.34%) 192 2766.72 2.766(31.68%)
Proposed-2 58.632(35.81%) 0.258(41.68%) 15.127(62.98%) 184 2783.36 3.47(14.1%)
Proposed-3 49.645(45.65%) 0.267(39.64%) 13.25(67.21%) 176 332 3.886(3.81%)
AXSClI 75.254 (17.62%) 0.3166 (28.44%) 23.8254 (41.05%) 184 4383.87 2.38 (41.08%)
AXSC2 69.133 (24.32%) 0.3047 (31.13%) 21.064 (47.88%) 184 3875.78 2.11 (47.77%)
AXSC3 71.992 (21.19%) 0.7618 (failed) 54.8435 (failed) 200 10968.70 5.48 (failed)
AXS1 140.14 (failed) 0.3162 (29%) 44.3122 (failed) 208 9216.94 4.43 (failed)
AXS2 105.46 (failed) 0.3717 (16%) 39.1994 (3%) 208 8153.48 3.92 (2.97%)
AXS3 61.528 (32.65%) 0.3600 (18.63%)  22.1500 (45.19%) 200 4430.00 2.22 (45.04%)
Apps 71.720 (21.49%) 0.3171 (28.32%) 22.7424 (43.73%) 240 5458.18 2.27 (43.81%)
SAPSC3 71.7254 (21.48%) 0.4721 (failed) 33.862 (16.21%) 208 7043.30 3.39 (16.08%)
SAPSC4 81.247 (11.06%) 0.4068 (8.04%) 33.051 (18.22%) 224 7403.42 3.31 (18.06%)

! Energy-Delay-Product-Per-Of-Tubes
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TR-1
Designs Power (uW) Delay (ps) PDP (pJ) Area PDAP PDAPPOT
Proposed-1 74.096(18.89%) 0.315(28.75%) 23.34(42.53%) 190 4434.6 4.43(12.72%)
Proposed-2 63.451(30.54%) 0.1564(64.64%) 9.923(75.44%) 184 1825.8 2.282(43.56%)
Proposed-3 66.331(27.39%) 0.423(4.58%) 28.05(30.59%) 178 1295.5 2.159(46.78%)
AXSClI 70.371 (22.97%) 0.6332 (failed) 36.4381 (9.84%) 184 6704.61 3.64 (9.9%)
AXSC2 66.787 (26.89%) 0.3162 (28.53%) 21.118 (47.75%) 184 3885.71 2.11 (47.77%)
AXSC3 69.412 (24.02%) 0.3154 (28.71%)  21.8925 (45.83%) 196 4290.93 2.19 (45.79%)
AXS1 115.31 (failed) 0.4271 (3%) 49.2489 (failed) 202 9948.28 4.92 (failed)
AXS2 97.912 (failed) 0.5147 (failed) 50.3953 (failed) 202 10179.85 5.04 (failed)
AXS3 62.296 (31.81%) 0.3705 (16.25%)  23.0806 (42.89%) 196 4523.80 2.31 (42.82%)
Apps 93.260 (failed) 0.3075 (30.49%)  28.6774 (29.04%) 226 6481.09 2.87 (28.96%)
SAPSC3 83.260 (8.86%) 0.3618 (18.22%) 30.123 (25.47%) 202 6084.85 3.01 (25.49%)
SAPSC4 85.854 (6.02%) 0.4257 (3.77%) 36.548 (9.57%) 214 7821.27 3.65 (9.65%)
TR-2
Designs Power (uW) Delay (us) PDP (pJ) Area PDAP PDAPPOT
Proposed-1 45.286(50.42%) 0.147(66.77%) 6.657(82.87%) 180 1198.26 1.198(70.34%)
Proposed-2 32.033(64.93%) 0.202(54.33%) 3.267(83.00%) 160 522.72 0.69(82.92%)
Proposed-3 10.286(88.36%) 0.158(46.12%) 1.625(95.96%) 140 227.5 0.3791(90.61%)
AXSC1 99.214 (failed) 0.2133 (51.79%) 21.162 (47.64%) 160 3385.92 2.12 (47.52%)
AXSC2 67.231 (26.41%) 0.3653 (17.43%) 24.559 (39.23%) 160 3929.44 2.46 (39.1%)
AXSC3 91.070 (0.31%) 0.4330 (2.12%) 39.433 (2.43%) 200 7886.60 3.94 (2.47%)
AXS1 319.88 (failed) 0.1946 (56.01%) 62.249 (failed) 220 13694.78 6.22 (failed)
AXS2 200.55 (failed) 0.3402 (23.1%) 68.227 (failed) 220 15009.94 6.82 (failed)
AXS3 35.531 (61.11%) 0.2803 (36.64%) 9.959 (75.36%) 200 1991.80 1 (75.24%)
Apps 75.144 (17.74%) 0.2460 (44.39%) 18.485 (54.26%) 300 5545.50 1.85 (54.2%)
SAPSC3 81.364 (10.94%) 0.3624 (18.08%) 29.486 (27.04%) 220 6486.92 2.95 (26.98%)
SAPSC4 366.49 (failed) 0.1916 (56.69%) 70.219 (failed) 260 18256.94 7.02 (failed)
TR-3
Designs Power (uW) Delay (us) PDP (pJ) Area PDAP PDAPPOT
Proposed-1 83.606(8.48%) 0.222(49.81%) 18.56(54.07%) 190 3526.4 3.526(12.72%)
Proposed-2 54.750(40.06%) 0.154(65.18%) 8.4315(79.13%) 178 1500.8 1.876(53.71%)
Proposed-3 60.55(33.72%) 0.198(55.24%) 11.98(70.35%) 166 1998.68 3.144 (17.97%)
AXSC1 80.654(11.71%) 0.354(19.98%) 28.551(29.35%) 178 5082.07 4.235(failed)
AXSC2 63.274(30.73%) 0.4157(6.035%) 26.303(34.91%) 178 4681.93 3.344(17.33%)
AXSC3 82.954(2.19%) 0.254(42.58%) 21.07(47.87%) 202 4256.14 3.547(12.37%)
AXS1 181.452(failed) 0.214(51.17%) 38.83(3.94%) 214 8309.62 5.93(failed)
AXS2 126.274(failed) 0.65(failed) 82.07(failed) 214 17562.98 14.635(failed)
AXS3 62.332(31.76%) 0.742(failed) 46.25(failed) 202 9342.5 7.785(failed)
Apps 71.024(22.25%) 0.654(failed) 46.44(failed) 262 12167.2 5.530(failed)
SAPSC3 78.242(14.35%) 0.325(26.53%) 25.428(37.07%) 214 5441.59 3.886(3.96%)
SAPSC4 86.32(5.51%) 0.412(6.87%) 35.563(12.0%) 238 8463.99 4.7022(failed)
Exact with GDI F2 91.354 0.4424 40.4150 200 8083.00 4.04

* % are the results saving compared to their exact counterparts and bold numbers mean better results. Failed results mean no better results

compared to the exact result. Also blue and Red colors mean best and worst results, respectively

peas 0310 039, Job 40 aylae FoM g NMED zols .(£) Jeus

TR-2

Designs NMED EDPPOT/1-NMED
Proposed-1 04175 2.057
Proposed-2 0.4207 1.191
Proposed-3 0.4057 0.638
AXSClI 0.2657 2.887
AXSC2 0.2719 3.379
AXSC3 0.2559 5.295
AXS1 0.2457 8.246
AXS2 0.2687 9.326
AXS3 0.2690 1.368
Apps 0.4687 3.482
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An intelligent computing architecture in the Internet of Medical
Things to reduce the delay of the continuous monitoring system of
patients with low mobility and special patients
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Abstract:

Internet of Things (IoT) technology offers a structured approach to address aspects of health care delivery in terms of
health and remote monitoring for patients with specific conditions and life-threatening diseases. The Internet of Things
will generate an unprecedented amount of data that can be processed using cloud computing, which will result in huge
delays due to resource limitations. But for real-time remote health monitoring applications, the delay caused by
transferring data to the cloud and back to the application is unacceptable. we proposed remote monitoring of patient health
in smart homes using the concept of fog computing in smart gateway. The FOG detection system implemented under fog
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computing consisted of a linear map and a Mobius map in combination with fuzzy logic to create a multi-level output
(MLFM-map) that exploits different spatial resolutions in motion data analysis. The model architecture and parameters
are designed to provide optimal performance while reducing computational complexity and testing time. The proposed
approach showed good to excellent classification performance, with an accuracy of more than 90% of FOG episodes

detected on average with very low latency in the original dataset
Keywords: Detection of freezing of gait (FOQG), Parkinson's disease (PD)
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2 Parkinson's disease (PD)

3 Word Health Orgainzation (WHO)
4 Patient with Parkinson's (PWP)

3 freezing of gait (FoG)
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Face Detection based on Semantic Model for Mobile Banking
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Abstract:

In this paper, a new authentication protocol for online banking based on the semantic model of features extracted from
people's image is introduced. The proposed approach is presented using smart mobile phones for online digital imaging
for customers. In this work, a fuzzy clustering has been used to categorize the characteristics of the images of different
people and by applying them to different machine learning methods, a combined technique of machine learning
classification methods has been presented to improve performance and increases strength against various attacks. Also to
reduce the complexity of machine design for operational tasks, the technique of reducing features extracted from face
images with the help of genetic algorithm has been used. In the last part, in order to make a decision for authentication
selected by machine learning systems, a fuzzy logic system is presented based on the highest accuracy of identifying the
desired person. Using a public dataset, the experimental results showed that the genetic algorithm-based technique is the
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best feature selection to create an implicit authentication method for the smartphone environment. The results showed an
accuracy of about 99.80% using only 30 features out of 77 to authenticate users. At the same time, the results showed that
the proposed method has a lower error rate compared to the related work.

Keywords: face detection authentication, mobile banking, semantic learning, Genetic Algorithm, Decision tree.
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function z = Sphere(x,y)
Y%normalization
Y =y(,1);
Yn = (Y — min(Y))/(max(Y) — min(Y));
z = sum(abs(x(1) * Yn. "5+ x(2) * Yn.*4 + x(3)
*Yn."3+x(4)*Yn."2+x(5)*Yn
+x(6) —y(:,2)));
end
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Abstract:

Here, a planning approach for CUAVs movement path and charging schedule of sensor nodes under uncertainty in data
transfer rate and energy consumption in nodes with the help of Harris Hawks Optimization (HHO) and gradient-based
optimization (GBO) algorithms have been presented. By considering the inequalities and uncertainty in the battery limit
and energy consumption of the nodes, we will achieve new scheduling strategies for WRSNs to increase the charging
throughput and increase the network lifetime. Initially, with the help of information about the position and remaining
energy of the nodes, clustering of the nodes into the number of drones has been done by the K-means method.
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According to the definition of the multi-purpose function of CUAV and with the help of the proposed algorithms, the
routing and charging schedule of each of the drones is planned. In the defined objective function, all uncertainties and
inequalities of the network are included for the delay and consumption of energy and battery of the nodes. The
simulation was done under MATLAB software. The results showed that the proposed method based on HHO has
achieved better solutions in terms of increasing the network lifetime and reducing the delay and optimizing energy
consumption.

Keywords: Multi-target charging strategy, Wireless Rechargeable Sensor Networks (WRSN), CUAV, K-means, Harris
Hawks Optimization (HHO).
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% define cost function for optimization;
function cost
= fitnessfunction(x0,y0, z,net, ROC, En, Pn,Vuav, Prch,ru)

w1 1;

w2 1000;

w3 1;

w4 = 1;

Z = round(z);

S = unique(2);

B = numel(Z) — numel(S);

ROC = ROC/100;

x = net.x;

y = net.y;

% Inequality condition

if (B==0&&isempty([find(Z <1) find(Z
> numel(x))]))

forj = l:inumel(Z)
dist(j) = tourdistance(x0,y0,Z(1:j),net);
Tdelay(j) = sum(((1 — ROC(Z(1:)))).

* En(Z(1:))))./Prch(Z(1:))))
+ dist(j)/Vuav;

end
Tdz = (ROC(Z).x En(2))./Pn(2);
A = find(Tdelay > Tdz);
else
A=1;
end
% Main cost;
if isempty(4)
dist = tourdistance(x0,y0, Z, net);
Priority = 1;
fori= 1l:numel(Z)
Priority = Priority + ROC(Z(i))"i;
end
Priority = 1/Priority;
Euav = ru*dist + sum((1 — ROC(Z)).* En(Z));
Tdeltot = sum(((1 — ROC(Z)).x En(Z))./Prch(Z))
+ dist/Vuav;
cost = W1=*dist + W2« Priority + W3 * Euav
+ W4 x Tdeltot;
else
cost = (numel(A4) + 1) * le4;
end
end

% calculate distance;
function dist = tourdistance(x0,y0,Z, net)
x = net.x;
y = net.y;
if isempty([find(Z < 1) find(Z > numel(x))])
dist = sqrt(x0"2 + y0°2) + sqret((x(Z(1)) — x0)"2
+ (1) —y0)"2);
fori = 2:numel(Z)
dist = dist + sqrt((x(Z(i)) —x(Z({i — 1))"2
+E®) -y - 1))"2);
end
else
dist = 1e5;
end
end
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Parameters Values
Node number 50,80,100
Field size (m?) 400*400
Location of CS 0,0
Initial energy (J) 50+rand(N)*10
Battery capacity of MCV 1000 kj
Charging loss rate(p) 0.2
Energy threshold for

sending a charging request

0.5Emax — 60%

UAYV speed (m/s) 1-2-3-4-5
UAV charging efficiency () 0.5
UAV moving consumption 08

(J/m)
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Abstract:

This research makes use of two different approaches to compress medical images for long-term purposes. In the first
method, images are compressed using the Huffman cipher and then simplified using a hierarchical modeling based on a
neural network-designed categorization. A prediction strategy based on deep neural network training is employed in the
second method. This technique uses a trained neural network to infer the locations of individual pixels, hence reducing
the amount of data required to describe a picture. Huffman compression encryption is used on the leftover data. An
enhanced spatial filtering technique is used to decode the picture data, and the wild horse optimization and gray wolf
optimization meta-heuristic algorithms are then used to produce a rebuilt image. Without compromising compression
efficiency, this allows for a more realistic application of the suggested solutions in non-deterministic contexts. The
suggested approaches allow for picture simplification, which has resulted in faster decoding. Structural similarity index
modulation, time and peak signal-to-noise ratio have been improved by an average of 2, 30.1 and 15.15%, respectively.
The suggested algorithms were able to compress medical photos with very high quality level, as compared to the
current deep learning-based methods.

Keywords: Medical image compression, Image reconstruction, Deep Neural Network, Huffman encryption, Gray Wolf

Optimization Algorithm.
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2 Grey Wolf Optimizer (GWO)
3 Wild Horse Optimizer (WHO)
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fitness function for improved image:

function [outnc] = improvcompressimg(x,N,I)
load ('info_3.mat")

[m,n] = size(l);

Data = double(reshape(l,[1,m *n]))/255;

Z1 = uint8(255 * sim(net, Data));

img = uint8(reshape(Z1,[m,n)));

f = reshape(x,[N,N]);

imgl = uint8(abs(filter2(f,img)));

NNCC1 = corr2(double(l),double(img1));
[ssimval, ssimmap] = ssim(img1l,1);
[peaksnr,snr] = psnr(imgl,I);

outnc = 50 * (1 — ssimval) + 100 * (1 — NNCC1)

+ 100 * (1/peaksnr);
end
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2 Structural Similarity Index Modulation (SSIM)
3 Peak Signal-to-Noise Ratio (PSNR)
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! Cascading Huffman Encryption
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Abstract:

Nowadays, online social networks have an inseparable connection with the daily life of many people in the world. The
applications of social networks are increasing in businesses for advertising, marketing, and recommender systems, as well
as in resource and energy consumption management systems. One of the most important problems in the information
diffusion process of social networks is the influence maximization. In recent years, some research has been conducted to
improve the prediction quality of information diffusion models in this problem. In a review of existing models, the
influence probabilities among users are estimated unrealistically. In this research, a new method has been proposed to
determine the influence probabilities among social network users. This method is a combination of two main approaches
in the calculation of influence probabilities, including the use of an action log table and the uniform method with a
predetermined value. The performance of the proposed method was evaluated and compared with competitive methods
on different real-world social network data sets. The results of the experiments show that the proposed method can
increase the efficiency of the predictions in solving the influence maximization problems.

Keywords: Social networks, influence maximization, information diffusion modeling, influence Probabilities
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> Community detection ' Nodes

¢ Seed set 2 Edges

7 Information diffusion model 3 Influence propagation
4 Link prediction
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4 Progressive
3 NP-hard
¢ Independent Cascade (IC) Model
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! Viral marketing
2 Influence probability
3 Symmetric
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4 Sign-aware cascade including blocking nodes
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! Linear threshold Model
2 General Cascade Model
3 General threshold Model
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2 Signed social networks (SSN)
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Algorithm 1: The proposed method to estimate the influence probabilities

Input: G (V, E) (a social network directed graph G where V represents a set of users and E represents a set of edges among them); L (users'
action log); Network Type (TSN, SSN); 6, , 6, and 6, (the acceptable minimum thresholds for the influence probabilities); a* ,a™ and a
(the predetermined minimum values for the influence probabilities)

Output: G (V, E, P) (the graph G where the influence probabilities P among all users are determined)

1. Begin

2. Generate a time sequence table TST from users' action log L

3. If Network Type = "TSN" then

4. For each edge (w, u) in E

5. Calculate action patterns A,, and A,,,, for each user pair that is in TST
6. Calculate the influence probability P, ,, by using Eq. (3)

7. IfP,, < 6, then

8. P,,=«a

9. End if

10. End for

11. Else

12. For each edge (w,u) inE

13. Calculate action patterns 4,,, A,,, and A, ,, for each user pair that is in TST
14. If there exists trust relationship between the users w and u then
15. Calculate the positive influence probability p,5, , by using Eq. (4)
16. Ifpy, < 6, then

17. Py =at

18. End if

19. else

20. Calculate the negative influence probability py, ,, by using Eq. (5)
21. Ifp,, < 6, then

22. Pwy =~

23. End if

24. End if

25. End for

26. End if

27. Return G (V,E, P)

28. End
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