2016 11th International Design
& Test Symposium (IDT 2016)

Hammamet, Tunisia
18-20 December 2016

I E E E IEEE Catalog Number: CFP1663D-POD
° ISBN: 978-1-5090-4901-1



Copyright © 2016 by the Institute of Electrical and Electronics Engineers, Inc
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP1663D-POD
ISBN (Print-On-Demand): 978-1-5090-4901-1
ISBN (Online): 978-1-5090-4900-4
ISSN: 2162-0601

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



IDT 2016 Table of Contents

FOT@WOT ...ttt ettt ettt et et eseae et essesessesessesessesess et eassesssesesesnnsens X

Keynotes:

Keynote address 1: Ozcan Ozturk. Analysis of Design Parameters in Safety-Critical
ST STEINIS. ...ttt ettt bbbkt et st s s s bbbt e st bt et et naens xi

Keynote address 2: Smail Niar. Embedded Systems Design for Critical
A PPDIICATIONS. ...ttt bbbttt nne xii

Keynote address 3: Julius Georgiou. Microelectronic Systems for Improved

QUALIEY OF LIttt ettt b b b s saenes xiii

Keynote address 4: Paolo Burgio. Embedded platforms for next-generation

AUtONOMOUS AriVING SYSTEINIS.....c.oveiiiieieieie ettt snenes xiv
Tutorials:

Tutorial 1: Rgis LEVEUGLE. New approaches towards early dependability
evaluation of digital integrated SySteImS..........ccoeuvieieeeieiesieecceee e XV

Tutorial 2: Zied Marrakchi, Eman El Mandouh. Challenges of FPGA-Based
Prototyping DebuUgZing........cccooiiiieieieeceereeseee ettt se s s s s s nsns xvi

Special Sessions:

Special Session 1: Embedded Systems IoT

Fault-Tolerant in Embedded Systems (MPSoC): Performance Estimation and Dynamic

Migration Tasks. ... ... 1
Kamel Smiri, Safa Bekri and Habib SMEI

Pipelining the HEVC Decoder on ZedBoard Plateform .................. ... ... ... ..., 7
Habib Smei, Abderrazak Jemai and Kamel Smiri

Petri Net Diagnosability Analyzer......... ... 13
Baisi Liu and Mohamed Ghazel

Using IoT in breakdown tolerance: PSO solving FJSP.......... ... ... . it 19

Maroua Nouiri, Abdelghani Bekrar, Abderrazak Jemai, Damien Trentesauz, Ahmed
Ammari and Smail Niar

A survey on security of IoT in the context of eHealth and clouds ......................... 25
Imen Benida, Abderrazak Jemai and Adlen Loukil

Special Session 2: Reconfigurable Logic Design And Verification




IDT 2016 Table of Contents

Design of Advanced 2D and 3D FPGAs: Architecture-Level Exploration and

Algorithm-Level Optimization......... ... i e 31
Sonda Chtourou, Zied Marrakchi, Emna Amouri, Habib Mehrez and Mohamed Abid

Design Guidelines for Soft Implementations to Embeded NoCs of FPGAs................. 37
Noha Gamal, Hassan Mostafa, Hossam Fahmy, Yehea Ismail and Mohamed Mohie

Multiband GNSS receiver design, simulation and experimental characterization .......... 43
Hanen Mehrez, Ali Othman, Rim Barrak, Adel Ghazel, Muriel Muller and Ghalid Abib

NVDMe Solid State Drive Verification Solution Using HW Emulation and Virtual Device

Technologles . . ... 47
Mohamed Abdelsalam

A proposed Methodology for Designing Reconfigurable Solutions ......................... 53
Adulfattah Obeid, Ahmed Shalash, Mohammed BenSaleh, Mohamed Alkanahal and
Mohamed Abid

Hardware Security and Split Fabrication .......... .. .. . i i i 59
Yousra Alkabani

Regular Papers

Embedded Systems

Embedded Adaptation for 3D Face Analysis using Elastic Riemannian Algorithm......... 65
Imed Yehyaoui, Tarek Frikha, Abid Mohamd and Hassen Drira

Multiprocessor Architecture for an optimazed parallel model of covariance based person

AEtECHION . . .o et 71
Nesrine Abid, Tarek Ouni, Kais Loukil, Ahmed Chiheb Ammari and Mohamed Abid

A Co-design Space Exploration Tool for Avionic High Performance Heterogeneous

Embedded Architectures ....... . ... i 7
Geoffroy Pertuisot, Nicolas Belanger, Yassin El-Hillali, Smail Niar and Atika
Riveng-Menhaj

Human action recognition using RGB data........ ... ... o i 83
Amel Ben Mahjoub and Mohamed Atri

A novel bio-inspired Coding scheme for wireless sensor networks.......................... 88
Hager Yaich and Mohamed Masmoudi

SoC Design

Challenges in Serial Protocols Verifcation on an Emualtion Environemt (SATA as an

EXAIMPLE) .o 93
Haytham Ashour

A Narrative of UVM Testbench Environment for Interconnection Routers: A Practical

ADDPTrOach . ..o 98

Ahmed Shalaby, Sameh El-Ashry, Mostafa Khamis, Ahmed Elnaggar, Ahmed Medhat,
Bassma Al-Abassy, Essraa Massoud and Hala Ibrahim

vi



IDT 2016 Table of Contents

A Blocking Probability Study for the Aethereal Network-on-Chip......................... 104
Sarosh Tahir, Guido Marchetto and Michelangelo Grosso

SoC Connectivity Specification Extraction Using Incomplete RTL Design: An Approach
For Formal Connectivity Verification........ ... ... .o i i 110

Haytham Saafan, M. Watheq El-Kharashi and Ashraf Salem

Vivado HLS-based Implementation of a Fall Detection Decision core on an FPGA platform115
Sahar Abdelhedi, Mouna Baklouti, Riad Bourguiba and Jaouhar Mouine

Digital Circuits

High Performance Interpolation Filter Using Direct Computation......................... 121
Magdy El-Moursy

Taking into Account Indirect Jumps or Calls in Continuous Control-Flow Checking. ... ... 125
Lydie Terras, Yannick Teglia, Michel Agoyan and Regis Leveugle

A Flexible RNS-based Large Polynomial Multiplier for Fully Homomorphic Encryption .. 131
Asma Mkhinini, Paolo Muaistri, Régis Leveugle, Rached Tourki and Mohsen Machhout

Leakage Power Evaluation of FinFET-Based FPGA Cluster Under Threshold Voltage
Variation. . . ..o 137

Mohamed Mohie El-Din, Hossam Fahmy, Yehea Ismail, Noha Gamal and Hassan
Mostafa

Area Efficient Implementation of Ripple Carry Adder using Memristor Crossbar Arrays .. 142

Phrangboklang Lynton Thangkhiew, Rahul Gharpinde, Varun C Paturi, Kamalika
Datta and Indranil Sengupta

FPGA Design

Rebuilding Synthesized Design Hierarchy Based on Instances Path Names of Flattened
NSt ot 148

Khouloud Bouaziz, Sonda Chtourou, Zied Marrakchi, Abdulfattah Mohammad Obeid
and Mohamed Abid

A Comparison and Performance Evaluation of FPGA Soft-cores for Embedded

MuUlti-Core SYSTEIMS . . o ottt ettt e e e e e e e 154
Mariem Makni, Mouna Baklouti, Smail Niar, Mohamed Wassim Jmal and Mohamed
Abid

Sobel Edge Detection System Design and Integration on an FPGA Based HD Video

Streaming ArchiteCtUre .. ... ...t 160
Abdelkader Ben Amara, Edwige Pissaloux and Mohamed Atri
Non-Volatile Look-Up Table Based FPGA Tmplementations ..............c.coooiiiie... 165

Lei Xie, Hoang Anh Du Nguyen, Mottaqiallah Taouil, Said Hamdioui, Koen Bertels
and Mohammad Alfailakawi

Multiple FPGAs based prototyping and debugging with complete design flow............. 171
Moazam Azeem, Habib Mehrez and Roselyne Chotin-Avot

vii



IDT 2016 Table of Contents

Design of DRFM System Based on FPGA with High Resources........................... 177
Mohammed Aseeri, Abdulaziz A Alasows and Muhammad R. Ahmad

Modeling, Simulation, Validation And Verification

UML-Based Reconfigurable Middleware for Design-Level Timing Verification in

Model-Based Approach. ... ... ... 181
Rania Mzid and Mohamed Abid

Timed-SDF Patterns for Applications Throughput Analysis.............................. 187
Imed Bennour and Abderrazek Jemai

SystemC TLM2-Protocol Consistency Checker Using Petri Net........................... 193

Imed Bennour

Stepwise SystemC/TLM-2 Models Structuring and Optimizations ........................ 199
Salaheddine Hamza Sfar, Imed Bennour and Rached Tourki

Regression Modeling for Subset Selection in Rare-Event Statistical Circuit Simualtion . ... 205
Reem Eladawi Elmitwally and Mohamed Dessouky

Industrial Approaches for Performance Evaluation Using On-Chip Monitors .............. 210
Mahroo Zandrahimi, Philippe Debaud, Armand Castillejo and Zaid Al-Ars

Analog and RF Design

Design of Discret Time Feed-forward Cascaded
AYXModulator forWirelessCommunicationSyYstems . .........u.u i, 216
Houda Daoud

Low-Voltage Low-Power OTA Using Source-Degeneration Technique and Its Application

in GI-C FIlter. . oo 221
Karima Garradhi, Néjib Hassen and Kamel Besbes

Design of A Low Power Variable Gain Amplifier For WLAN Standard ................... 227
Sawssen Lahiani, Houda Daoud and Samir Ben Selem

Stress-Aware Analog Layout Devices Pattern Generation................ ... ..., 233
Khaled Elkenawy and Mohamed Dessouky

Design of High-Performance CMOS Tunable Active Inductor................... ... ... .. 239

Sehmi Saad, Mongia Mhiri, Aymen Ben Hammadi and Kamel Besbes

Resistive Termination Low Noise Amplifier for Bio-sensor Applications ................... 245
Maissa Daoud, Hassene Mnif and Mohamed Ghorbel

Band-Limited 2D Cartesian Behavioral Modeling of Concurrent Dual-Band RF

Transmitters . . ..o 250
Souhir Lajnef, Noureddine Boulejfen and Fadhel M. Ghannouchi
A 1.82-4.44 GHz Reconfigurable Bandpass Filter Based on Tunable Active Inductor . ..... 254

Aymen Ben Hammadi, Mongia Mhiri, Fayrouz Haddad, Sehmi Saad and Kamel Besbes

An L, S and S2 bands, compliant LC-based DCO for Amateur Nano-Satellite Applications260
Sehmi Saad, Mongia Mhiri, Aymen Ben Hammadi and Kamel Besbes

viii



IDT 2016 Table of Contents

Performances Analysis of a Coupled Differential Oscillators Network Using the Contour

Graph Approach .. ... .o 265
Kaouthar Djemel, Dorra Mellouli and Rahma Aloulou

Enhanced Performances of Paper-based Substrate Integrated Waveguide (SIW) Antenna

for Wireless Sensor Network applications .......... ... 269
Hiba Abdelali, Bedira Rachida, Hichem Trabelsi and Ali Gharsallah

Analog, Mixed Signal Circuits Design

Characteristic Impedance and Propagation Constant Assessment of Substrate

Integrated Waveguide Transmission Line ............ e 274
Karima Rabaani and Noureddine Boulejfen

Accelerating the Debugging of FV Traces Using K-Means Clustering Techniques ......... 278
Eman El Mandouh and Amr G. Wassal

A study of the bends effects on a meandered dipole tag antenna.......................... 284
Ines Frigui, Mohamed Salah Karoui and Hamadi Ghariani

Macro Model Analysis of a Single Mass 6-DOF Inertial Measurement Unit System........ 290
Hela Almabrouk, Maha Kharroubi, Fares Tounsi, Brahim Mezghani and Yves Bernard

A Low Power Low Noise Amplifier for 2.45GHz ISM Receiver for Body Area Network ....296
Maissa Daoud, Hassene Mnif and Mohamed Ghorbel

Posters Session

Real-Time Hardware/Software Co-Design of a Traffic Sign Recognition System Using

Zynd FP G A 302
Wajdi Farhat, Hassene Faiedh, Chokri Souani and Kamel Besbes

Fast Oriented Anisotropic Diffusion filter........ ... .. . . i 308
Amira Hadj Fredj, Jihene Malek and El Bey Bourennane

Embedded FPGA accelerator for Wireless Sensor Network nodes ......................... 313
Hajer Saidi, Mariem Turki, Zied Marrakchi, Mohammed S. Ben Saleh and Mohamed
Abid

An Efficient Hardware Architecture of Intra Prediction in HEVC Standard ............... 319
Abdessamad El Ansari, Ali Ahaitouf and Anass Monsouri

ARM-based SoC for Routing in Wireless Sensors Networks ............... ... ... ... .. 323
Manel Elleuchi

A Lighting Independent Vision Based System for Driver Assistance....................... 328

Sabrine Hamdi, Hassene El Faiedh, Chokri Souani and Kamel Besbes





