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A(3,2) - B(3,2)

A(3,3) x B(3,3)
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-|__kernel void dataParallel(_ global float* A, _ global float* B, _ global float* C)

{
int base = 4%get global id(8);

TR I R« R R N

C[base+8] = A[base+@] + B[base+8];
C[base+1] = A[base+1] - B[base+1];
C[base+2] = A[base+2] * B[base+2];
C[base+3] = A[base+3] / B[base+3];
}
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/*Getting platforms and choose an available one.*/

cl uint numPlatforms;

cl platform_id platform = NULL;

cl_int status = clGetPlatformIDs(®, NULL, &numPlatforms);

cl _platform_id* platforms = (cl_platform_id*)malloc(numPlatforms*
sizeof(cl_platform_id));

status = clGetPlatformIDs(numPlatforms, platforms, NULL);

platform = platforms[@];

free(platforms);

/*choose the GPU device.®/

cl uint numDevices = B;

cl device_id *devices;

status = clGetDevicelIDs(platform, CL_DEVICE_TYPE_GPU, @, NULL, &numDevices);
devices = (cl_device id*)malloc(numDevices * sizeof(cl device id));

status =clGetDeviceIDs(platform,CL_DEVICE_TYPE_GPU,numDevices,devices,NULL);
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/*Create context and command gqueue associate with the context.®/

cl context context = clCreateContext(NULL, 1, dewices, NULL, MULL, MULL);

cl command_queue commandQueue=clCreateCommandQueue(context,devices[8],8,NULL)
/*Create program object and build program */

const char *filename = "MatrixOperations.cl™;

string source5tr;

status = convertToString(filename, sourceStr);

const char *source = sourceStr.c_str();

size t sourceSize[] = { strlen(source) };

cl _program program=clCreateProgramiithSource(context,1,&source,sourceSize, NULL);
status = clBuildProgram(program, 1, devices, NULL, MULL, MULL);
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/*Initial input,ocutput for the */

float *matrixd = (float*)malloc(4*4%sizeof(float));
float *matrixB = (float®)malloc(4*4*sizeof(float));
float *matrixC = (float*)malloc(4*4*sizeof(float));
for (int i = 8; 1 < 16; i++){

matrizA[i] = 1.8;
matrixB[i] = 1.8;
matrixC[i] = ©.8;}

cl_mem
inputA=clCreateBuffer(context,CL_MEM READ ONMLY|CL_MEM_COPY HOST_PTR,4*4*sizeof (float)
» matrixA, NULL);

cl_mem inputB = clCreateBuffer{context, CL_MEM READ ONLY | CL_MEM COPY_HOST_PTR,
A*4*sizeof(float), matrixB, MULL);

cl mem outputC = clCreateBuffer(context,CL_MEM WRITE_ONLY ,4*4*sizecf(float),NULL, NULL);
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/*Create kernel object®/
cl kernel kernel = clCreateKernel(program, "dataParallel"™, NULL);

/*Step 9: Sets Kernel arguments.*/

status = clSetKernelArg(kernel, @, sizeof(cl mem), (void *)&inputA);
status = clSetKernelArg(kernel, 1, sizeof(cl mem), (void *)&inputB);
status = clSetKernelArg(kernel, 2, sizeof(cl mem), (void *)&output();
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/*Running the kernel.*/

size_t global_work_size[1l] = { 4 };
status=clEnqueuelDRangeKernel (commandQueue ,kernel,2,NULL ,global work_size,
MULL, @, MULL, MNULL);

/*Read the cout put back to host memory.*/

status = clEnqueueReadBuffer(commandQueue, outputl, CL_TRUE, @, 4%4*
sizeof(float), matrixC, @, NULL, NULL);
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Abstract

Obiject tracking can be defined as displaying an object's location changes and tracking it
in a series of video images. Most of the practical tracking applications require a real-
time algorithm. Also, it's notable that being real-time is more significant in security and

military applications and has a remarkable effect on the performance of these systems.

The importance of the object tracking process is due to the fact that while in the recent
years we’ve witnessed the use of cameras with high resolution in tracking systems; in
most tracking methods, this issue causes the amount of information in each frame that
should be processed to increase. In addition, considering the growing progress of
technology and the increasing demands from smart systems, processing flows have
become more complex in recent years. Therefore, it’s impossible to achieve real-time
processing with only software operations, and the use of hardware capabilities is

necessary in order to achieve the desired results.

In this thesis, in order to perform real-time object tracking, we use parallel processing
by the graphical processing unit besides the CPU, assuming a stationary camera is used.
We implement some of the existing methods in real-time object tracking like frame
difference, three-frame difference and particle filter on GPU and CPU. Finally, with
comparison of the performance of the parallel algorithms on videos with various
dimensions and complexities, we show that parallelization of the object tracking process
using GPU besides the CPU in order to achieve real-time tracking would be an

appropriate approach.

Obtained results show that processing time improves more than thousand times if the
problem of too much data transmission delay is solved. For example, in the case of
particle filter with 1200 particles, running the algorithm on GPU improves the speed by
a factor of 1130 compared to the CPU. Relative to video dimensions using GPU for
frame difference and three-frame difference results in speed increase by 1390 and 548

times respectively.

Keywords: Real-time Object Tracking, Parallel Processing, Graphics Processing Unit, OpenCL, Particle

Filter, Frame Difference
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