
55 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ДОДАТОК А 

Графічний матеріал кваліфікаційної роботи 
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ДОДАТОК Б 

Лістинг коду  

 

 

Лістинг Б.1 – Метод графічного відображення інтенсивності спектральних 

даних 

void DisplaySpectrumData(const float* spectrum, int spectrumSize) 

{ 

    int image_width = 800; 

    int image_height = 600; 

    int margin = 50; 

    cv::Mat graph = cv::Mat::zeros(image_height, image_width, CV_8UC3); 

    float maxIntensity = *std::max_element(spectrum, spectrum + 

spectrumSize); 

    for (int i = 0; i < spectrumSize - 1; ++i) 

    { 

        float intensity1 = spectrum[i]; 

        float intensity2 = spectrum[i + 1]; 

        int x1 = static_cast<int>(static_cast<float>(i) / spectrumSize * 

(image_width - 2 * margin) + margin); 

        int y1 = static_cast<int>((1.0f - intensity1 / maxIntensity) * 

(image_height - 2 * margin) + margin); 

        int x2 = static_cast<int>(static_cast<float>(i + 1) / spectrumSize * 

(image_width - 2 * margin) + margin); 

        int y2 = static_cast<int>((1.0f - intensity2 / maxIntensity) * 

(image_height - 2 * margin) + margin); 

        cv::line(graph, cv::Point(x1, y1), cv::Point(x2, y2), cv::Scalar(255, 

255, 255), 1); 

    } 

    cv::line(graph, cv::Point(margin, margin), cv::Point(margin, image_height 

- margin), cv::Scalar(255, 255, 255), 1); 

    cv::line(graph, cv::Point(margin, image_height - margin), 

cv::Point(image_width - margin, image_height - margin), cv::Scalar(255, 255, 

255), 1); 

    cv::putText(graph, "Intensity (a.u.)", cv::Point(10, margin / 2), 

cv::FONT_HERSHEY_SIMPLEX, 0.7, cv::Scalar(255, 255, 255), 1, cv::LINE_AA); 

    cv::putText(graph, "Wavelength (nm)", cv::Point(image_width / 2, 

image_height - 10), cv::FONT_HERSHEY_SIMPLEX, 0.7, cv::Scalar(255, 255, 255), 

1, cv::LINE_AA); 

    int num_ticks_x = 10; 

    for (int i = 0; i <= num_ticks_x; ++i) 

    { 

        int x = margin + i * (image_width - 2 * margin) / num_ticks_x; 

        cv::line(graph, cv::Point(x, image_height - margin), cv::Point(x, 

image_height - margin + 5), cv::Scalar(255, 255, 255), 1); 

        std::stringstream ss; 

        ss << i * (spectrumSize / num_ticks_x); 

        cv::putText(graph, ss.str(), cv::Point(x - 10, image_height - margin 

+ 20), cv::FONT_HERSHEY_SIMPLEX, 0.4, cv::Scalar(255, 255, 255), 1, 

cv::LINE_AA); 

    } 

    int num_ticks_y = 10; 

    for (int i = 0; i <= num_ticks_y; ++i) 

    { 

        int y = margin + i * (image_height - 2 * margin) / num_ticks_y; 

        cv::line(graph, cv::Point(margin - 5, image_height - y), 

cv::Point(margin, image_height - y), cv::Scalar(255, 255, 255), 1); 

        std::stringstream ss; 
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        ss << static_cast<int>(std::round(i * (maxIntensity / num_ticks_y))); 

        cv::putText(graph, ss.str(), cv::Point(10, image_height - y + 5), 

cv::FONT_HERSHEY_SIMPLEX, 0.4, cv::Scalar(255, 255, 255), 1, cv::LINE_AA); 

    } 

    cv::imshow("Spectrum Analysis", graph); 

} 

 

Лістинг Б.2 – Метод відображення результатів аналізу 

void DisplayResults(const std::string& results) 

{ 

    double font_scale = 0.5; 

    int font_face = cv::FONT_HERSHEY_SIMPLEX; 

    int baseline = 0; 

    int thickness = 1; 

    cv::Size text_size = cv::getTextSize(results, font_face, font_scale, 

thickness, &baseline); 

    int image_width = 800; 

    int image_height = text_size.height * 10 + 40; 

    cv::Mat output = cv::Mat::zeros(image_height, image_width, CV_8UC3); 

    std::istringstream iss(results); 

    std::string line; 

    int y = 30; 

    while (std::getline(iss, line)) 

    { 

        cv::putText(output, line, cv::Point(10, y), font_face, font_scale, 

cv::Scalar(255, 255, 255), thickness, cv::LINE_AA); 

        y += text_size.height + 10; 

    } 

    cv::imshow("CPU and GPU Results", output); 

} 

 

Лістинг Б.3 – Головний метод програми 

int main() 

{ 

    fitsfile* fptr; 

    int status = 0; 

    long naxes[3] = { 1, 1, 1 }; 

    float* h_spectrum; 

    float* d_spectrum, * d_max_intensity; 

    int bitpix, naxis; 

    bool useIncreasedSize = false; 

    const char* fits_path = "C:\\Demon files\\University\\6-th Course Second 

Semester\\SpectrumAnalysis\\x64\\Debug\\spectrum.fits"; 

    if (fits_open_file(&fptr, fits_path, READONLY, &status)) 

    { 

        fits_report_error(stderr, status); 

        return status; 

    } 

    if (fits_get_img_param(fptr, 3, &bitpix, &naxis, naxes, &status)) 

    { 

        fits_report_error(stderr, status); 

        fits_close_file(fptr, &status); 

        return status; 

    } 

    long totalSize = 1; 

    for (int i = 0; i < naxis; ++i) 

        totalSize *= naxes[i]; 

    int spectrumSize = useIncreasedSize ? totalSize * 

SpectrumSizeMultiplicator : totalSize; 

    h_spectrum = (float*)malloc(spectrumSize * sizeof(float)); 
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    if (h_spectrum == nullptr) 

    { 

        std::cerr << "Failed to allocate host memory" << std::endl; 

        fits_close_file(fptr, &status); 

        return -1; 

    } 

    if (fits_read_img(fptr, TFLOAT, 1, totalSize, nullptr, h_spectrum, 

nullptr, &status)) 

    { 

        fits_report_error(stderr, status); 

        fits_close_file(fptr, &status); 

        free(h_spectrum); 

        return status; 

    } 

    fits_close_file(fptr, &status); 

    if (useIncreasedSize) 

        for (int i = totalSize; i < spectrumSize; ++i) 

            h_spectrum[i] = h_spectrum[i % totalSize]; 

    float max_intensity_cpu = 0.0f; 

    auto start_cpu = std::chrono::high_resolution_clock::now(); 

    FindMaxIntensityByProcessor(h_spectrum, max_intensity_cpu, spectrumSize); 

    auto end_cpu = std::chrono::high_resolution_clock::now(); 

    std::chrono::duration<double> elapsed_cpu = end_cpu - start_cpu; 

    double ops_per_sec_cpu = spectrumSize / elapsed_cpu.count(); 

    std::stringstream ss; 

    ss << "CPU Max intensity: " << max_intensity_cpu << std::endl; 

    ss << "CPU Elapsed time: " << elapsed_cpu.count() << " seconds" << 

std::endl; 

    ss << "CPU Operations per second: " << ops_per_sec_cpu << std::endl; 

    cudaMalloc((void**)&d_spectrum, spectrumSize * sizeof(float)); 

    cudaMalloc((void**)&d_max_intensity, sizeof(float)); 

    cudaMemcpy(d_spectrum, h_spectrum, spectrumSize * sizeof(float), 

cudaMemcpyHostToDevice); 

    float initial_max = -FLT_MAX; 

    cudaMemcpy(d_max_intensity, &initial_max, sizeof(float), 

cudaMemcpyHostToDevice); 

    int blockSize = 256; 

    int numBlocks = (spectrumSize + blockSize - 1) / blockSize; 

    auto start_gpu = std::chrono::high_resolution_clock::now(); 

    FindMaxIntensityByGraphicsCard <<<numBlocks, blockSize, blockSize * 

sizeof(float) >>> (d_spectrum, d_max_intensity, spectrumSize); 

    cudaDeviceSynchronize(); 

    auto end_gpu = std::chrono::high_resolution_clock::now(); 

    std::chrono::duration<double> elapsed_gpu = end_gpu - start_gpu; 

    double ops_per_sec_gpu = spectrumSize / elapsed_gpu.count(); 

    cudaMemcpy(&max_intensity_cpu, d_max_intensity, sizeof(float), 

cudaMemcpyDeviceToHost); 

    ss << "GPU Max intensity: " << max_intensity_cpu << std::endl; 

    ss << "GPU Elapsed time: " << elapsed_gpu.count() << " seconds" << 

std::endl; 

    ss << "GPU Operations per second: " << ops_per_sec_gpu << std::endl; 

    cudaFree(d_spectrum); 

    cudaFree(d_max_intensity); 

    DisplaySpectrumData(h_spectrum, spectrumSize); 

    DisplayResults(ss.str()); 

    free(h_spectrum); 

    cv::waitKey(0); 

    return 0; 

} 

 


