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Abstract - Hough transform is used for robust detection of line and circles in an Image. Hough Transform provides accurate
results in case of noise and faulty input data of an image. This paper gives design of FPGA hardware implementation of
Generalized Hough transform. Input image can be of maximum size of HD image. Xilinx 13.2 Design suite is used for
simulation and XC6SLX45 FPGA device of SPARTAN-6 family is used as hardware.

Index Terms—Hough Transform and voting scheme, Xilinx simulation, FPGA Design

I. INTRODUCTION

In Hough transform input image which is represented
using x-y plane is transformed into p-6 plane using
following equation
p =X*cosO + Y*sin0 1)
A perpendicular is drawn from origin to line present in
an image. p is length of perpendicular and 6 is angle
made by perpendicular with x axis. By putting each (X,
y) coordinate point in equation one, p-0 plane can be
formed. Number of co-linear point of a line in X-Y
plane are transformed to Sinusoidal curves that are
intersects at common point (p’, 8°) in the parameter
p-0 plane. p-0 plane is divided into accumulator cells
representing one (p, 0) value of parameter space and it
is considered as one vote. Accumulator cell getting
maximum votes is nothing but parameters of line
present in input image. Input color image is converted
into gray binary feature image using MATLAB.
Xilinx 13.2 design suite used for simulation and
Programming language used is Verilog.

Il. METHODOLOGY

FPGA register banks are used as Hough Transform
matrix which stores all votes. Register bank memory is
used to store Input image. After that Hough transform
voting scheme is performed which gives local
maxi-ma of Hough matrix this maxi-ma of Hough
matrix is nothing but the parameters of the line in
given input image if a line is present in an input image
then all pixels representing line are having non zero
intensity values are not considered for voting scheme
of Hough transform. At first, initialize all Votes as
zeros. Put value of very feature points (X, y) present in
X-y plane in equation and find p value. Round that
value to integer.

This p value is nothing but one vote of particular
accumulator cell in Hough matrix. Whenever that p

value is repeated increase its vote value by one using
following equation

Votes (p’, 0°) = Votes (p, 0) + 1 2
Here p’, 6” getting max votes are nothing but required
parameter of input image.

I111. DESIGN STEPS

Synthesize complete code of system using Xilinx.
Implement design by selecting proper hardware in
Xilinx. Generate timing constraints of the project then
assign appropriate 1/o pin of hardware to project's I/P
and O/P pins. Generate programming (.Bit) file. Now
to download this programming (.Bit) file into Spartan
device use Digilent Adept software, browse .bit file
from project folder. After successful download of
programming file reset device and run code. On led of
port observe final rho value.

IV. RESULTS

Fig.1. Input Image
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input image

binary image (4X4)

(each pixel is of size 1 bit)

MATLAE Pre-processing

IR N [0000;
1111;
000 0;
000 0]
to FPGA board
v
Output is rho value shown on LEDS of FPGA
[000001000] <
Fig.2. System output
Device Utilization Summary (estimated values) [:]
Logic Utilization Used Available Utilization
Number of Slice Registers 516 184304 0%
Number of Slice LUTs 601 92152 0%
Number of fully used LUT-FF pairs 468 649 12%
Number of bonded [0Bs 13 498 2%
Number of BUFG/BUFGCTRLS 1 16 6%
Fig.3. Device Utilization
Image shown in figure one given as input to the CONCLUSION

MATLAB for processing, Image specification
required for Xilinx simulation are observed form
MATLAB result. Output of the system is explained in
fig. 2. Device utilization details are given in fig. 3.

V. ALGORITHM

Define 1/0O ports of the system

Define port’s signal flow direction and their
respective data-types

Define various wires, registers and constants
required in code Using Cardiac core find sine and
cosine values of input angles

Define always block and rotate is at rising edge of
clock

Initialize all the counters used in loops

Perform voting procedure and store votes in
Registers

Hough transform is important technique used to detect
lines in an image. FPGA can be used as hardware
accelerator and it provide real time implementation of
Hough transform. Xilinx simulation result is verified
on hardware using Spartan-6 XC6SLX45 FPGA board.
Images with different sizes are tested on hardware.
Images with complex image sizes require more
Computations and processing time so this system is
useful for images with small sizes.

REFERENCES

Huashan Ye, Guocan Shang, Lina Wang, A new method
based on Hough transform for quick line and circle
detection,|EEE,15787499,Feb 2016

Lewis Baker,Steven Mills, Tobias Langlotz, Carl Rathbone,
Power line detection using Hough transform and line
tracing techniques, IEEE Conference Publications,
10.1109/IVCNZ.2016.7804438

Subbiah, A.Rega, Implementation of Hough Transform
Using Resource  Efficient FPGA Architecture,

[1]

[2]

(3]

Proceedings of 68™ IRF International Conference, 29" January 2017, Pune, India, ISBN: 978-93-86291-94-3

33



FPGA Implementation of Generalized Hough Transform

[4]

[5]

International Journal of Advanced Information Science
and Technology (IJAIST), ISSN: 2319:2682, Vol.14,
No.14, June 2013

Xin Zhou, Yasuaki Ito, and Koji Nakano, An FPGA
Implementation of HoughTransform using DSP blocks and
block RAMs, Bulletin of Networking, Computing, systems,
and Software, ISSN 21865140,Volume 2, Number 1, pages
1824, January2013

Karthik Mayasandra, Hanif M. Ladak, Wei Wang A
Distributed Arithmetic ardware Architecture for Real-Time

* % X

6]

[’

(8]
[9]

Hough Transform Based Segmentation,
0-7803-8886-0/05/$20.00 2005 IEEE

Costin-Anton Boiangiu, Bogdan Raducanu, Robust Line
Detection Methods, 9th WSEAS International Conference
on AUTOMATION and INFORMATION ICAI'08),
Bucharest, Romania, June 24-26, 2008 ISBN: 978

C. V. Hari, Performance Evaluation of Different Line
Detection Algorithms, International Journal of Modeling
and Optimization, Vol. 2, No. 4, August 2012

XILINX, LogiCORE IP CORDIC v4.0 Datasheet

Digilent, Atlys Board Reference Manual

Proceedings of 68" IRF International Conference, 29" January 2017, Pune, India, ISBN: 978-93-86291-94-3

34



