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LAMPIRAN 

Lampiran 1 Dokumentasi Pelaksanaan Penelitian 

1.1 Tahap perancangan 
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1.2 Tahap pengujian 
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Lampiran 2 Kode Pemrograman 

2.1 Program utama untuk menjalankan prototipe  

//g++ -o smartgate smartgate.cpp -I/usr/include/tesseract -L/usr/local/lib -llept -ltesseract -lpigpio -ljsoncpp 
`pkg-config --libs opencv4` -std=c++11 -I/home/arya/json/include -I/usr/local/include/opencv4 

#include <iostream> 

#include <fstream> 

#include <string> 

#include <pigpio.h> 

#include <unistd.h> 

#include <nlohmann/json.hpp> 

#include <chrono> 

#include <opencv2/opencv.hpp> 

#include <tesseract/baseapi.h> 

#include <leptonica/allheaders.h> 

using json = nlohmann::json; 

const int RELAY_UP = 23; 

const int RELAY_DOWN = 24; 

const int BUZZER = 18; 

void open_gate() { 

    std::cout << "Gate is now OPEN." << std::endl; 

    gpioWrite(RELAY_UP, 0); 

    usleep(2000000); 

    gpioWrite(RELAY_UP, 1); 

} 

void close_gate() { 

    std::cout << "Gate is now CLOSED." << std::endl; 

    gpioWrite(RELAY_DOWN, 0); 

    usleep(2000000); 

    gpioWrite(RELAY_DOWN, 1); 

} 

double distance(int GPIO_TRIGGER, int GPIO_ECHO) { 

    gpioSetMode(GPIO_TRIGGER, PI_OUTPUT); 

    gpioSetMode(GPIO_ECHO, PI_INPUT); 

    gpioWrite(GPIO_TRIGGER, 1); 
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    usleep(10); 

    gpioWrite(GPIO_TRIGGER, 0); 

    double start_time = 0.0; 

    double stop_time = 0.0; 

    while (gpioRead(GPIO_ECHO) == 0) { 

        start_time = time_time(); 

    } 

    while (gpioRead(GPIO_ECHO) == 1) { 

        stop_time = time_time(); 

    } 

    double time_elapsed = stop_time - start_time; 

    double distance = (time_elapsed * 34300) / 2; 

    return distance; 

} 

int main() { 

    std::cout << "SmartGate starting..." << std::endl; 

    const std::string path = "/home/arya/smartgate/detected_chars.txt"; 

    std::string plate; 

    if (gpioInitialise() < 0) { 

        std::cerr << "Failed to initialize pigpio library." << std::endl; 

        return 1; 

    } 

    try { 

        while (true) { 

            float dist_entrance = distance(5, 6); // distance for entrance vehicle sensor 

            std::cout << "Measured Distance = " << dist_entrance << " cm" << std::endl; 

            time_sleep(1); 

            if (dist_entrance < 50) { 

                cv::VideoCapture 
camera("rtsp://admin:arya2023@192.168.213.148:8554/Streaming/Channels/101"); 

                cv::Mat frame; 

                camera >> frame; 

                cv::imwrite("./tmp/cam.jpg", frame); 

                auto start = std::chrono::high_resolution_clock::now(); 
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                //system("bash analyse_photo.sh > /dev/null 2>&1"); 

                // Initialize Tesseract OCR 

                tesseract::TessBaseAPI tesseract; 

                tesseract.Init(NULL, "eng"); // Specify language data file here 

                // Load image 

                Pix *image = pixRead("./tmp/cam.jpg"); 

                if (!image) { 

                    std::cerr << "Failed to load image." << std::endl; 

                    return 1; 

                } 

                // Convert image to grayscale 

                Pix *grayscaleImage = pixConvertTo8(image, 0); 

                if (!grayscaleImage) { 

                    std::cerr << "Failed to convert image to grayscale." << std::endl; 

                    pixDestroy(&image); 

                    return 1; 

                } 

                // Set grayscale image for OCR 

                tesseract.SetImage(grayscaleImage); 

                // Perform OCR 

                char *text = tesseract.GetUTF8Text(); 

                if (!text) { 

                    std::cerr << "Failed to recognize text from image." << std::endl; 

                    pixDestroy(&grayscaleImage); 

                    pixDestroy(&image); 

                    return 1; 

                } 

                // Write the recognized text to a file 

                std::ofstream outputFile("./detected_chars.txt"); 

                if (!outputFile.is_open()) { 

                    std::cerr << "Failed to open output file." << std::endl; 

                    delete[] text; 

                    pixDestroy(&grayscaleImage); 
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                    pixDestroy(&image); 

                    return 1; 

                } 

                outputFile << text << std::endl; 

                outputFile.close(); 

                // Clean up 

                delete[] text; 

                pixDestroy(&grayscaleImage); 

                pixDestroy(&image); 

                tesseract.End(); 

                std::ifstream inputFile("./detected_chars.txt"); 

                std::ifstream file("./tools/database.json"); 

                json database; 

                file >> database; 

                const auto& plates = database["plates"]; 

                std::string desiredText; 

                    std::string desiredTexts; 

                std::string line; 

                bool foundDesiredText = false; 

                for (const auto& plate : plates) { 

                    desiredText = plate["licence"]; 

                    desiredTexts = plate["owner"]; 

                    inputFile.clear(); 

                    inputFile.seekg(0, std::ios::beg); 

                    while (std::getline(inputFile, line)) { 

                        if (line.find(desiredText) != std::string::npos) { 

                        foundDesiredText = true; 

                            break; 

                        } 

                    } 

                    if (foundDesiredText) { 

                        break; 

                    } 
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                } 

                inputFile.close(); 

                file.close(); 

                if (foundDesiredText) { 

                    std::cout << "Plate " << desiredTexts << " accepted" << std::endl; 

                    open_gate(); 

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

                    std::chrono::duration<double> duration = end - start; 

                    std::cout << "Execution time: " << duration.count() << " seconds" << std::endl; 

                } else { 

                    std::cout << "Plate rejected" << std::endl; 

                    close_gate(); 

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

                    std::chrono::duration<double> duration = end - start; 

                    std::cout << "Execution time: " << duration.count() << " seconds" << std::endl; 

                    continue; 

                }                            

            } 

            else { 

                continue; 

            } 

            while (true) { 

                float dist_mid_sensor = distance(5, 6); 

                time_sleep(1); 

                std::cout << "After gate opened: " << dist_mid_sensor << std::endl; 

                if (dist_mid_sensor > 200) { 

                    close_gate(); 

                    break; 

                } 

            } 

        } 

    }catch (const std::exception& e) { 

        std::cerr << "Exception: " << e.what() << std::endl; 
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    } 

    gpioTerminate(); 

    std::cout << "SmartGate stopped manually." << std::endl; 

    return 0; 

} 

2.2 Program untuk mendeteksi pelat kendaraan 

./clear 

#echo "Detecting licence plate..." 

#echo "" 

./plate_detector 

#echo "" 

#====== 

#echo "Cropping detected plate..." 

vips im_extract_area ./tmp/cam.jpg ./tmp/cropped.jpg $(cat coords.txt) 

2.2.1 Program untuk membersihkan hasil pembacaan karakter sementara 

#include <iostream> 

#include <fstream> 

int main() { 

    std::ofstream ofs("detected_chars.txt", std::ofstream::out | std::ofstream::trunc); 

    return 0; 

} 

2.2.2 Program untuk melokalisasi bagian pelat kendaraan 

g++ -g\ 

 src/detector.cpp src/yolo-fastestv2.cpp\ 

 -o plate_detector\ 

 -I src/headers -I 
/home/arya/ncnn/build/install/include/ncnn/home/arya/ncnn/build/install/lib/libncnn.a\ 

 `pkg-config --libs --cflags opencv` -fopenmp -ldl 

g++ -g\ 

 src/ocr.cpp\ 

 -o read_plate\ 

 -I /home/arya/ncnn/build/install/include/ncnn /home/arya/ncnn/build/install/lib/libncnn.a\ 

 `pkg-config --libs --cflags opencv` -fopenmp -ldl 
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2.2.2.1 detector.cpp 

#include "yolo-fastestv2.h" 

#include <iostream> 

#include <fstream> 

using namespace std; 

int main() 

{    

    static const char* class_names[] = { 

        "plate" 

    }; 

    yoloFastestv2 api; 

    api.loadModel("./models/detect_sim-opt.param", 

                  "./models/detect_sim-opt.bin"); 

    cv::Mat cvImg = cv::imread("./tmp/cam.jpg"); 

    std::vector<TargetBox> boxes; 

    api.detection(cvImg, boxes); 

    for (int i = 0; i < boxes.size(); i++) { 

        // std::cout<<boxes[i].x1<<" "<<boxes[i].y1<<" "<<boxes[i].x2<<" "<<boxes[i].y2 

        //          <<" "<<boxes[i].score<<" "<<boxes[i].cate<<std::endl; 

        std::cout<<boxes[i].x1<<" "<<boxes[i].y1<<" "<<boxes[i].x2<<" "<<boxes[i].y2<<std::endl; 

        ofstream labelsFile("coords.txt"); 

        labelsFile<<boxes[i].x1<<" "<<boxes[i].y1<<" "<<boxes[i].x2 - boxes[i].x1<<" "<<boxes[i].y2 - 

boxes[i].y1; 

        labelsFile.close(); 

        char text[256]; 

        sprintf(text, "%s %.1f%%", class_names[boxes[i].cate], boxes[i].score * 100); 

        int baseLine = 0; 

        cv::Size label_size = cv::getTextSize(text, cv::FONT_HERSHEY_SIMPLEX, 0.5, 1, &baseLine); 

        int x = boxes[i].x1; 

        int y = boxes[i].y1 - label_size.height - baseLine; 

        if (y < 0) 

            y = 0; 
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        if (x + label_size.width > cvImg.cols) 

            x = cvImg.cols - label_size.width; 

        cv::rectangle(cvImg, cv::Rect(cv::Point(x, y), cv::Size(label_size.width, label_size.height + 

baseLine)), 

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

        cv::putText(cvImg, text, cv::Point(x, y + label_size.height), 

                    cv::FONT_HERSHEY_SIMPLEX, 0.5, cv::Scalar(0, 0, 0)); 

        cv::rectangle (cvImg, cv::Point(boxes[i].x1, boxes[i].y1),  

                       cv::Point(boxes[i].x2, boxes[i].y2), cv::Scalar(255, 255, 0), 2, 2, 0); 

    } 

    cv::imwrite("output.png", cvImg); 

    return 0; 

} 

 

 


