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A\ Workdiow Advisor - .pi = | B S|
I=I__| HDL Workflow Advisor HDL Advisor helps you generate synthesizable HDL code from your fixed-point MATLAB design. It also helps you convert your floating-point
(-] Define Input Types MATLAB design to fixed-point based on your selections.
[¥ Fixed-Point Conversion
@ Select Code Generation Target
[5 HDL Code Generation
£+ HDL Verification Build folder: Project folder
8 Verify with HDL Test Bench
I Verify with Cosimulation
[ Verify with FPGA-in-the-Loop

Fixed-point conversion: ‘Convert to fixed-point at build time! +

_
|
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-] HDL Workflow Advisor Define MATLAB function input types
[ JDefine Input Types
+[] Fixed-Point Conversion MATLAB Function:  func2.m
@ Select Code Generation Target S
Test Bench: T test2m ~ [+
[ HDL Code Generation L ! E]

(=[5 HDL Verification
9 Verify with HDL Test Bench | Define the input bypes for func2m below, or click Run to autodsfin them by running the selected test bench.
18 Verify with Cosimulation templ uintl(lx 1)

I Verify with FRGA-in-the-Loop

i double(lx 1)
j double(lx 1)
m double(lx 1)
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EJ HDL Workflow Advisor
- @ Define Input Types

[z

Function: 7 func2 -4 TYPE FROPOSAL | VERIFICATION | HELP

L JFixed-Point Conversion Run Simulation  Computs Derivad
i@ Select Code Generation Target - Ranges - - -
+~[=] HDL Code Generation T T

£ [ HDL Verification

- Verify with HDL Test Bench
5 Verify with Cosimulation
i[9 Verify with FPGA-in-the-Loop

function [z]=func2(temp2,i,],m)

persistent i
persistent
persistent
persistent
persistent
persistent ki
persistent
persistent

SRR AR N

[t}

persistent i
15 persistent
16 persistent
17 persistent
persistent ¥
19 persistent
20 persistent
21 persistent
22 persistent
23 persistent

Validation succeeded

24 nI=200;
25 MAXDIST=1.2; -
Variables | Function Replacements | Type Validation Output
Variable Type SmMin  SmMax  StaficMin  StaticMax | Whole Nu... | Proposed Type
T double 200 200 Ves numerictype(s, 8, 0) -
product 3x 1 double 0 1 Ves numerictype(d, 1, 0)
q double 1 1 Ves numerictype(d, 1, 0)
s double 0 3 Ves numerictype(d, 3, 0)
structure 3x 1 double 1 1 Ves numerictype(d, 1, 0)
t double 576 576 Mo numerictype(@, 14.8) |
i w double 1 1 es numerictype, 1. ) I
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=-=] HDL Workflow Advisor Generate synthesizable HDL code from the fixed-point MATLAB code.

5 o Define Input Types

@ Fixed-Point Conversion

@ Select Code Generation Target

| HDL Code Generation

=[5 HDL Verification
{8 Verify with HDL Test Bench
- Verify with Cosimulation
8 Verify with FPGA-in-the-Loop

| Target | Coding Style | Clocks & Ports | Optimizations | Advanced | script Options

Advanced Coding Options
[7] initialize Block RAM
RAM architecture: | RAM with clock enable -

[] Generate instantiable code for functions

Simulink Integration

m

[ Generate MATLAB Function Block (Simulink license is required)

Generate Xilinx System Generator Black Box (Simulink and Xilinx System Generator for DSP licenses are required)

Advanced Compile Options

Search paths:
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=[] HDL Workflow Advisor

i G Define Input Types

i @ Fixed-Point Conversion

i 0 Select Code Generation Target

| HDL Code Generation

= HDL Verification
i Verify with HDL Test Bench
i I Verify with Cosimulation

- [ Verify with FPGA-in-the-Loop

4

‘Generate synthesizable HDL code from the fixed-point MATLAB code.

Target | Coding Style| Clocks & Ports | Optimizations | Advanced | Script Options|

Output data type:
Clock enable output port:

[7] Scalarize vector ports

Same as input type

ce_out

Reset asserted level: Active-high -
Reset input port: reset

Clock input port: clke

Clock enable input port: | ce

Oversampling factor:

Drive clock enable at: DUT base rate A
Ports

Input data type: std_logic_vector =

m
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Function Restrictions

abs Double data type not supported.
add None

all Double data type not supported.
any Double data type not supported.
bitand None

bitandreduce None

bitcmp None

bitconcat None

bitget None

bitor None

bitorreduce None

bitreplicate None

bitrol None
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bitror None
bitset None
bitshift None
bitsliceget None
bitsll None
bitsra None
bitsrl None
bitxor None
bitxorreduce None
ceil None
complex None
conj None
convergent None
ctranspose None
divide - For HDL Code generation, the divizor must be a constant
and a power of two.

- NWon-f1 inputs must be constant; that is, their values
must be known at compile time so that they can be cast to
fi objects.

- Complex and imagnary divisors are not supported.

» Code generation in MATLAB does not support the syntax
T.divide(a,b).

end None
eps - Supported for scalar fixed-point signals only.
- Supported for scalar, vector, and matrix, T1 single and fi
double signals.
eq None
fi None
fimath None
fix MNone
floor None
ge None
getlsh None
getmsb None
gt None
horzcat None
imag None
int8, int16, int32 None
iscolumn None
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15empty None
158qual None
1sf1 None
1sfimath None
1sfimathlocal None
1sfinite None
1s1nf None
isnan None
1Snumeric None
1SNUmerictype None
1sreal None
1STOW None
1sscalar None
15510ned None
isvector None
le None
length None
logical None
lowerbound None
1sb None
1t None
max None
min None
minus None
mpower Both mputs must be scalar, and the exponent mput, K, must
be & constant Integer.
mtimes None
ndims None
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ne None

nearest None|

numberofelements None

numerictype MNone

plus Inputs cannot be data type logical.

power Both inputs must be scalar, and the exponent input, K, must
be & constant INTeger.

range None

real None

realmax None

realmin None

reinterpretcast None

repmat None

rescale None

reshape Mone

round None

s5f1i MNone

510N None

size None

sqQrt WNone

sub None

subsason Supported data types for HDL code generation are listed in
“Bupported Data Types” on page 1-2

subsref Supported data types for HDL code generation are listed m
“Bupported Data Types” on page 1.2

sum None

times Inputs cannot be data type logical.

transpose None

ufi None

uintd, uint16, uint32 None

uminus None

uplus Inputs cannot be data type logical.

upperbound None

vertcat None
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Abstract :

In recent years a growing body research has been devoted to the issue of vehicle safety.
Road detection systems are among new facilities improving a driver safety and alerting
the driver when a vehicle strays it however the challenges such as lane appearance
diversity, variation in clarity of image, changes in visibility conditions are still

problematic for roadways detection systems.

In the present project, a new and efficient architecture is presented for road boundary
detection. Opposed to previous drawings, in the current research the Sobel edge detection
was used which improves edge detection and noise reduction by finding strong edges.
After that Hough transform and Connected Component analysis were used for finding the

lines.

In the first phase, circuit was implemented in the Matlab simulation environment and
the operation of the proposed algorithm was evaluated. After the success of the initial
design, System Generator graphic simulator and HDL Coder simulator were used to
simulate the design on FPGA. The simulation results on FPGA, the average execution
speed is 20ms and the detection rate is 87% were obtained the proposed system.
According to these results can be said to have achieved a detection rate acceptable short

running time.

Keywords : FPGA, Real-time processing, Lane detection, System Generator, HDL Coder.
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