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Chapter Appendix A

Appendix A: User manual for GUI of Embedded Architecture Using
Soft-Computing Techniques for Parametric Optimization of MIMO

Wireless System

GUI is developed for “Design and Implementation of Embedded Architecture Using Soft-Computing
Techniques for Parametric Optimization of MIMO Wireless System”. GUI is user friendly environ-
ment using which the MIMO Capacity analysis and throughput analysis of proposed algorithms in
the research work is carried out. Also, the real-time implementation on Atlys Spartan 6 Develop-
ment kit and TMS320C6713 DSK is carried out. Following is the operating procedure for GUI with

description.

Operating Procedure of GUI
1) Open the GUI by writing “Softcomputing_ for_ MIMO- Systems” in MATLAB Command
window. Figure A. 1 shows the GUI for “Design and Implementation of Embedded Architecture

Using Soft-Computing Techniques for Parametric Optimization of MIMO Wireless System”,

H$oftcomputing-_foi_MIMO_Systems
Synopsis  Thesis MIMO Wreless SvmJator MU based Channel Estimation  FL Decision model for MIMO mode ~ U«r Manuaguit a
Design and Implementation of Embedded Architecture

Using Soft-Computing Techniques for Parametric Optimization
of MIMO Wireless System

By Guide:
Pooh S. Suratia Prof. Satrsk K. Shah
Electrical Engineering Department, Electrical Engineering Department,
Faculty of Technology and Engineering. Faculty of Technology and Engineering,
The Maharaja Sayajirao Unrveristy of Baroda. B The Maharaja Sayajirao Unrveristy of Baroda.
n

Figure A. 1: GUI for Design and Implementation of Embedded Architecture Using Soft-Computing
Techniques for Parametric Optimization of MIMO Wireless System
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The menu bar gives the options to view documents (synopsis, thesis and user manual) and
to open other GUI for performance analysis of MIMO Wireless Simulator, ANN based Channel
Estimation and FL Decision model for MIMO mode switching.

2) MIMO Wireless Simulator is a user friendly GUI based simulator for Capacity and perfor-
mance analysis of MIMO Wireless System as shown in Figure A. 2. Two MIMO transmission

techniques: Spatial Multiplexing and Diversity Techniques can be analyzed using the simulator.

D MIMO_WS

Capacity Analysis  Spatial Multiple<ing  Spatial Diversity Help

Multi-Input Multi-Output
Wireless System
(MIMO WS) Simulator

Multiple-Antenna Techniques MIMO Channel

V<

2.7

el

Figure A. 2: GUI for MIMO Wireless Simulator

As shown in Figure A. 3 MIMO-WS is able to carry out the Capacity Analysis for various
antenna configurations, performance analysis for Spatial Multiplexing- V-BFAST technique for
different receivers. It can also do the analysis of various spatial diversity techniques like MRC,
Alamouti, OSTBC and STTC. From the selection of techniques from menu editor, another GUI
window pop ups, and the user can vary parameters like Antenna Configuration (2X2, 4X4 or 8X8)
and Type of Modulation ( BPSK, QPSK, 8-PSK, 16-PSK) as shown in Figure A. 4. When the user
pushes the push button labeled with “PFOT”, the BER v/S SNR plot is displayed. For comparative
analysis the user can “HOED FIGURE” and select other configurations and can “PFOT” the graph
for further analysis. The “CFEAR FIGURE” push button will clear the axes for other plots.
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Figure A. 3: Features of MIMO Wireless Simulator
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Figure A. 4: MIMO WS GUIs for performance analysis
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The GUI for STTC Code Design and performance analysis is as shown in Figure A. 5. The

STTC GUI gives option to select the Code design or performance analysis through radio buttons.

Space-Time Trelilt Code (STTC)
« pTIC Code Design

STTC Petto*manee Analyst;

Open | Cancel

Figure A. 5: STTC performance analysis GUI

3) From the menu bar FL Decision model for MIMO mode, it opens the GUI for “Throughput
Analysis for Fuzzy Logic Decision model for MIMO mode switching in LTE-A Downlink Physical
Layer” as shown in Figure A. 6. The GUI allows user to set initial simulation parameters using the
pop-up menus. “RUN in MATLAB?” push buttons starts the simulation and displays the throughput
and elapsed time for User parameters.

D FLrtsn=aIMo,i £3

Throughput Analysis for Fuzzy Logic Decision Modal for MIMO
mode Switching in LTE-A Downlink Physical Layer

*vetage Sti» Artema

Receive SHt
MATLAf ba;M
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Receive SW?
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FuuvLogK  Cnamei Cendtton
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Figure A. 6: GUI for FL decision model for MIMO mode switching

For real-time implementation on Atlys board, connect the USB cable, power supply and Gigabit
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Ethernet cable to the kit. Then open the Simulink model “fuzzy_ switching, modified, fixedpoint.
new”. Then double click the FIL model, from the Function Block parameters, Load the program to
the XUP Atlys board as shown in Figure A. 7. The implementation is done using the push button
"RUN on FPGA”.

o ruU > pioo  Inohml "1 H tii O u

W Func Iton Bkn k P<uw«(«mt FLC1 i
| FPGA-rxthe-ioop (FIL>

Execute hardwaie component on FPGA development board.

Man  Signal Attrtoutes
Hardware Infem matei

MAC address: OO-OA-35-02-21-8A

Board: XUP Atlys Sp*ert*an-6 development board
rPGA peart: 3p«rtané XC63LX45-2-CSG32t
FPGA project File: FLC_<11\(pgaprojX FLC_FII .list

FPua Progr»mmngFila
Filename: _«IOOSLTE A_v1 0_r lOO%uzzy_mimo_mode_fpga\FLC_filV:LC_fil bit [ Browse. |[ Load _J

Status: FPOA programming file loaded successfully

Overclock ng factor : 1 v
Output frame size: Inlient: auto >
Lr £*celr |  HslP  J ..o

Figure A. 7: Programming XUP Atlys board through MATLAB FIL model

For real-time implementation on TMS320C6713 DSK, connect the USB cable and power supply
to the kit. Then open the Simulink model “fuzzy, switching, fixedpont. pil”. Set the Configuration

parameters as shown in Figure A. 8.

«

_ . . o toy swi<hiin/| Jniw] *3
DtiBs 8 2 5 ioc
Setect Sx-Tr»
sow M3beat. Propet -
OataiTpertfoxr
M3acton  OiX hu&*3 Y It ITXJJjff? *
+ CTCR X
Hao»« +tn «->ar
B MijffSffetrere Corfg/aton Custr *
* Srutater Tirget
+ CofleQereyon Corn* cptrrs »nj From It
trtir cptens s»nj Oetrfcm It
somsud ia (MH) el
s,
Mirfee
Sirc-l ana  MimiutitreakwtdOM3propel (): 100
Cotestle Marrowtrre*ferw3ttajrT*teKtwir»Cn ft): 10
ferdalK Jarrowtrre*ferw3ttajr T*teKtWr»Cn fi:
Cor
0T 620%e ey pigtepame K.CCI
Nbrui Sfettrf
Kirt
* Rt CoOcOreri-cr

Salcef*fe(>i*emant -am; »

Figure A. 8: Programming C6713DSP through MATLAB PIL model
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Then right click the FLC model, and Build Subsystem. The Connectivity Configuration to CCS
is generated and is automatically connected to CCS and the PIL block is created. Connect the PIL
model in the Simulink file and the output To Workspace. The implementation is done using the push
button “RUN on DSP”. The results are viewed in GUI.

4) From the menu bar ANN based Channel Estimations, it opens the GUI for “Throughput
Analysis for ANN based MIMO channel estimation in LTE-A Downlink Physical Layer” as shown
in Figure A. 9.

D ANM MIMO Channel Estimation

Throughput Analysis for ANN based MIMO Channel
Estimation in LTE-A Downlink Physical Layer
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Figure A. 9: GUI for Throughput Analysis for ANN based MIMO channel estimation

For real-time implementation on TMS320C6713 DSK, connect the USB cable and power supply
to the kit. Then open the Simulink model “grnn_ channelest_ pil”. Follow the similar procedure as
in Step 3 for implementation on DSR The implementation is done using the push button “RUN on

DSP”. The results are viewed in GUI.
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