This code implements a 3D indoor navigation system using Three.js to visualize a building model and display waypoints for navigation. The GLTFLoader loads a 3D model (building_model.glb), while OrbitControls enable user interaction with the scene. Waypoints, fetched from an API, are rendered as red spheres to indicate key locations in the indoor environment. Additionally, the system integrates Federated Learning (FL) by collecting user positioning data and periodically sending it to a server for model training. The scene updates dynamically through an animation loop, ensuring smooth interaction and real-time data visualization. Figures show the conceptual flow of this work. 
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Figure: Concluding Stages- Evolution of a Precise 3D Indoor Navigation System from Phase 1 to Phase 3.
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Figure . The conceptual flow of creating a 3D model in QGIS
Source code and 3D model data.
// Load 3D Indoor Model and Setup Scene
import * as THREE from 'three';
import { GLTFLoader } from 'three/examples/jsm/loaders/GLTFLoader.js';
import { OrbitControls } from 'three/examples/jsm/controls/OrbitControls.js';

const scene = new THREE.Scene();
const camera = new THREE.PerspectiveCamera(75, window.innerWidth / window.innerHeight, 0.1, 1000);
const renderer = new THREE.WebGLRenderer();
renderer.setSize(window.innerWidth, window.innerHeight);
document.body.appendChild(renderer.domElement);

const loader = new GLTFLoader();
loader.load('building_model.glb', function (gltf) {
    scene.add(gltf.scene);
}, undefined, function (error) {
    console.error('Error loading model:', error);
});

// Light setup
const light = new THREE.AmbientLight(0xffffff, 1);
scene.add(light);

const controls = new OrbitControls(camera, renderer.domElement);
camera.position.set(0, 5, 10);
controls.update();

// Fetch and Display Waypoints
async function fetchWaypoints() {
    const response = await fetch('/api/waypoints');
    const waypoints = await response.json();
    waypoints.forEach(wp => {
        const sphereGeometry = new THREE.SphereGeometry(0.2, 16, 16);
        const sphereMaterial = new THREE.MeshBasicMaterial({ color: 0xff0000 });
        const waypoint = new THREE.Mesh(sphereGeometry, sphereMaterial);
        waypoint.position.set(wp.x, wp.y, wp.z);
        scene.add(waypoint);
    });
}
fetchWaypoints();

// Federated Learning: Collect Positioning Data
let userPositionData = [];
document.addEventListener('keydown', (event) => {
    if (event.key === 'Enter') {
        const userPosition = {
            x: camera.position.x,
            y: camera.position.y,
            z: camera.position.z,
            timestamp: Date.now()
        };
        userPositionData.push(userPosition);
        console.log('Position recorded:', userPosition);
    }
});

// Send Data to Federated Learning Server
async function sendDataToFLServer() {
    await fetch('/api/federated_learning', {
        method: 'POST',
        headers: { 'Content-Type': 'application/json' },
        body: JSON.stringify({ positions: userPositionData })
    });
    console.log('Data sent to FL server');
}

// Automatically send data every 10 seconds
setInterval(sendDataToFLServer, 10000);

// Animation loop
function animate() {
    requestAnimationFrame(animate);
    controls.update();
    renderer.render(scene, camera);
}
animate();


Waypoint Controller 
<!DOCTYPE html>
<html lang="{{ str_replace('_', '-', app()->getLocale()) }}">
    <head>
        <meta charset="utf-8">
        <meta name="viewport" content="width=device-width, initial-scale=1">

        <title>Laravel</title>

        <!-- Fonts -->
        <link rel="preconnect" href="https://fonts.bunny.net">
        <link href="https://fonts.bunny.net/css?family=figtree:400,600&display=swap" rel="stylesheet" />

        <style>
        </style>
    </head>
    <body class="font-sans antialiased dark:bg-black dark:text-white/50">
        <div class="bg-gray-50 text-black/50 dark:bg-black dark:text-white/50">
            <img id="background" class="absolute -left-20 top-0 max-w-[877px]" src="https://laravel.com/assets/img/welcome/background.svg" />
            <div class="relative min-h-screen flex flex-col items-center justify-center selection:bg-[#FF2D20] selection:text-white">
                <div class="relative w-full max-w-2xl px-6 lg:max-w-7xl">
                    <header class="grid grid-cols-2 items-center gap-2 py-10 lg:grid-cols-3">
                        <div class="flex lg:justify-center lg:col-start-2">
                            <svg class="h-12 w-auto text-white lg:h-16 lg:text-[#FF2D20]" viewBox="0 0 62 65" fill="none" xmlns="http://www.w3.org/2000/svg"><path d="M61.8548 14.6253C61.8778 14.7102 61.8895 14.7978 61.8897 14.8858V28.5615C61.8898 28.737 61.8434 28.9095 61.7554 29.0614C61.6675 29.2132 61.5409 29.3392 61.3887 29.4265L49.9104 36.0351V49.1337C49.9104 49.4902 49.7209 49.8192 49.4118 49.9987L25.4519 63.7916C25.3971 63.8227 25.3372 63.8427 25.2774 63.8639C25.255 63.8714 25.2338 63.8851 25.2101 63.8913C25.0426 63.9354 24.8666 63.9354 24.6991 63.8913C24.6716 63.8838 24.6467 63.8689 24.6205 63.8589C24.5657 63.8389 24.5084 63.8215 24.456 63.7916L0.501061 49.9987C0.348882 49.9113 0.222437 49.7853 0.134469 49.6334C0.0465019 49.4816 0.000120578 49.3092 0 49.1337L0 8.10652C0 8.01678 0.0124642 7.92953 0.0348998 7.84477C0.0423783 7.8161 0.0598282 7.78993 0.0697995 7.76126C0.0884958 7.70891 0.105946 7.65531 0.133367 7.6067C0.152063 7.5743 0.179485 7.54812 0.20192 7.51821C0.230588 7.47832 0.256763 7.43719 0.290416 7.40229C0.319084 7.37362 0.356476 7.35243 0.388883 7.32751C0.425029 7.29759 0.457436 7.26518 0.498568 7.2415L12.4779 0.345059C12.6296 0.257786 12.8015 0.211853 12.9765 0.211853C13.1515 0.211853 13.3234 0.257786 13.475 0.345059L25.4531 7.2415H25.4556C25.4955 7.26643 25.5292 7.29759 25.5653 7.32626C25.5977 7.35119 25.6339 7.37362 25.6625 7.40104C25.6974 7.43719 25.7224 7.47832 25.7523 7.51821C25.7735 7.54812 25.8021 7.5743 25.8196 7.6067C25.8483 7.65656 25.8645 7.70891 25.8844 7.76126C25.8944 7.78993 25.9118 7.8161 25.9193 7.84602C25.9423 7.93096 25.954 8.01853 25.9542 8.10652V33.7317L35.9355 27.9844V14.8846C35.9355 14.7973 35.948 14.7088 35.9704 14.6253C35.9792 14.5954 35.9954 14.5692 36.0053 14.5405C36.0253 14.4882 36.0427 14.4346 36.0702 14.386C36.0888 14.3536 36.1163 14.3274 36.1375 14.2975C36.1674 14.2576 36.1923 14.2165 36.2272 14.1816C36.2559 14.1529 36.292 14.1317 36.3244 14.1068C36.3618 14.0769 36.3942 14.0445 36.4341 14.0208L48.4147 7.12434C48.5663 7.03694 48.7383 6.99094 48.9133 6.99094C49.0883 6.99094 49.2602 7.03694 49.4118 7.12434L61.3899 14.0208C61.4323 14.0457 61.4647 14.0769 61.5021 14.1055C61.5333 14.1305 61.5694 14.1529 61.5981 14.1803C61.633 14.2165 61.6579 14.2576 61.6878 14.2975C61.7103 14.3274 61.7377 14.3536 61.7551 14.386C61.7838 14.4346 61.8 14.4882 61.8199 14.5405C61.8312 14.5692 61.8474 14.5954 61.8548 14.6253ZM59.893 27.9844V16.6121L55.7013 19.0252L49.9104 22.3593V33.7317L59.8942 27.9844H59.893ZM47.9149 48.5566V37.1768L42.2187 40.4299L25.953 49.7133V61.2003L47.9149 48.5566ZM1.99677 9.83281V48.5566L23.9562 61.199V49.7145L12.4841 43.2219L12.4804 43.2194L12.4754 43.2169C12.4368 43.1945 12.4044 43.1621 12.3682 43.1347C12.3371 43.1097 12.3009 43.0898 12.2735 43.0624L12.271 43.0586C12.2386 43.0275 12.2162 42.9888 12.1887 42.9539C12.1638 42.9203 12.1339 42.8916 12.114 42.8567L12.1127 42.853C12.0903 42.8156 12.0766 42.7707 12.0604 42.7283C12.0442 42.6909 12.023 42.656 12.013 42.6161C12.0005 42.5688 11.998 42.5177 11.9931 42.4691C11.9881 42.4317 11.9781 42.3943 11.9781 42.3569V15.5801L6.18848 12.2446L1.99677 9.83281ZM12.9777 2.36177L2.99764 8.10652L12.9752 13.8513L22.9541 8.10527L12.9752 2.36177H12.9777ZM18.1678 38.2138L23.9574 34.8809V9.83281L19.7657 12.2459L13.9749 15.5801V40.6281L18.1678 38.2138ZM48.9133 9.14105L38.9344 14.8858L48.9133 20.6305L58.8909 14.8846L48.9133 9.14105ZM47.9149 22.3593L42.124 19.0252L37.9323 16.6121V27.9844L43.7219 31.3174L47.9149 33.7317V22.3593ZM24.9533 47.987L39.59 39.631L46.9065 35.4555L36.9352 29.7145L25.4544 36.3242L14.9907 42.3482L24.9533 47.987Z" fill="currentColor"/></svg>
                        </div>
                        @if (Route::has('login'))
                            <nav class="-mx-3 flex flex-1 justify-end">
                                @auth
                                    <a
                                        href="{{ url('/dashboard') }}"
                                        class="rounded-md px-3 py-2 text-black ring-1 ring-transparent transition hover:text-black/70 focus:outline-none focus-visible:ring-[#FF2D20] dark:text-white dark:hover:text-white/80 dark:focus-visible:ring-white"
                                    >
                                        Dashboard
                                    </a>
                                @else
                                    <a
                                        href="{{ route('login') }}"
                                        class="rounded-md px-3 py-2 text-black ring-1 ring-transparent transition hover:text-black/70 focus:outline-none focus-visible:ring-[#FF2D20] dark:text-white dark:hover:text-white/80 dark:focus-visible:ring-white"
                                    >
                                        Log in
                                    </a>

                                    @if (Route::has('register'))
                                        <a
                                            href="{{ route('register') }}"
                                            class="rounded-md px-3 py-2 text-black ring-1 ring-transparent transition hover:text-black/70 focus:outline-none focus-visible:ring-[#FF2D20] dark:text-white dark:hover:text-white/80 dark:focus-visible:ring-white"
                                        >
                                            Register
                                        </a>
                                    @endif
                                @endauth
                            </nav>
                        @endif
                    </header>

                    <main class="mt-6">
                        <div class="grid gap-6 lg:grid-cols-2 lg:gap-8">
                            <a
                                href="https://laravel.com/docs"
                                id="docs-card"
                                class="flex flex-col items-start gap-6 overflow-hidden rounded-lg bg-white p-6 shadow-[0px_14px_34px_0px_rgba(0,0,0,0.08)] ring-1 ring-white/[0.05] transition duration-300 hover:text-black/70 hover:ring-black/20 focus:outline-none focus-visible:ring-[#FF2D20] md:row-span-3 lg:p-10 lg:pb-10 dark:bg-zinc-900 dark:ring-zinc-800 dark:hover:text-white/70 dark:hover:ring-zinc-700 dark:focus-visible:ring-[#FF2D20]"
                            >
                                <div id="screenshot-container" class="relative flex w-full flex-1 items-stretch">
                                    <img
                                        src="https://laravel.com/assets/img/welcome/docs-light.svg"
                                        alt="Laravel documentation screenshot"
                                        class="aspect-video h-full w-full flex-1 rounded-[10px] object-top object-cover drop-shadow-[0px_4px_34px_rgba(0,0,0,0.06)] dark:hidden"
                                        onerror="
                                            document.getElementById('screenshot-container').classList.add('!hidden');
                                            document.getElementById('docs-card').classList.add('!row-span-1');
                                            document.getElementById('docs-card-content').classList.add('!flex-row');
                                            document.getElementById('background').classList.add('!hidden');
                                        "
                                    />
                                    <img
                                        src="https://laravel.com/assets/img/welcome/docs-dark.svg"
                                        alt="Laravel documentation screenshot"
                                        class="hidden aspect-video h-full w-full flex-1 rounded-[10px] object-top object-cover drop-shadow-[0px_4px_34px_rgba(0,0,0,0.25)] dark:block"
                                    />
                                    <div
                                        class="absolute -bottom-16 -left-16 h-40 w-[calc(100%+8rem)] bg-gradient-to-b from-transparent via-white to-white dark:via-zinc-900 dark:to-zinc-900"
                                    ></div>
                                </div>

                                <div class="relative flex items-center gap-6 lg:items-end">
                                    <div id="docs-card-content" class="flex items-start gap-6 lg:flex-col">
                                        <div class="flex size-12 shrink-0 items-center justify-center rounded-full bg-[#FF2D20]/10 sm:size-16">
                                            <svg class="size-5 sm:size-6" xmlns="http://www.w3.org/2000/svg" fill="none" viewBox="0 0 24 24"><path fill="#FF2D20" d="M23 4a1 1 0 0 0-1.447-.894L12.224 7.77a.5.5 0 0 1-.448 0L2.447 3.106A1 1 0 0 0 1 4v13.382a1.99 1.99 0 0 0 1.105 1.79l9.448 4.728c.14.065.293.1.447.1.154-.005.306-.04.447-.105l9.453-4.724a1.99 1.99 0 0 0 1.1-1.789V4ZM3 6.023a.25.25 0 0 1 .362-.223l7.5 3.75a.251.251 0 0 1 .138.223v11.2a.25.25 0 0 1-.362.224l-7.5-3.75a.25.25 0 0 1-.138-.22V6.023Zm18 11.2a.25.25 0 0 1-.138.224l-7.5 3.75a.249.249 0 0 1-.329-.099.249.249 0 0 1-.033-.12V9.772a.251.251 0 0 1 .138-.224l7.5-3.75a.25.25 0 0 1 .362.224v11.2Z"/><path fill="#FF2D20" d="m3.55 1.893 8 4.048a1.008 1.008 0 0 0 .9 0l8-4.048a1 1 0 0 0-.9-1.785l-7.322 3.706a.506.506 0 0 1-.452 0L4.454.108a1 1 0 0 0-.9 1.785H3.55Z"/></svg>
                                        </div>

                                        <div class="pt-3 sm:pt-5 lg:pt-0">
                                            <h2 class="text-xl font-semibold text-black dark:text-white">Documentation</h2>

                                            <p class="mt-4 text-sm/relaxed">
                                                Laravel has wonderful documentation covering every aspect of the framework. Whether you are a newcomer or have prior experience with Laravel, we recommend reading our documentation from beginning to end.
                                            </p>
                                        </div>
                                    </div>

                                    <svg class="size-6 shrink-0 stroke-[#FF2D20]" xmlns="http://www.w3.org/2000/svg" fill="none" viewBox="0 0 24 24" stroke-width="1.5"><path stroke-linecap="round" stroke-linejoin="round" d="M4.5 12h15m0 0l-6.75-6.75M19.5 12l-6.75 6.75"/></svg>
                                </div>
                            </a>

                            <a
                                href="https://laracasts.com"
                                class="flex items-start gap-4 rounded-lg bg-white p-6 shadow-[0px_14px_34px_0px_rgba(0,0,0,0.08)] ring-1 ring-white/[0.05] transition duration-300 hover:text-black/70 hover:ring-black/20 focus:outline-none focus-visible:ring-[#FF2D20] lg:pb-10 dark:bg-zinc-900 dark:ring-zinc-800 dark:hover:text-white/70 dark:hover:ring-zinc-700 dark:focus-visible:ring-[#FF2D20]"
                            >
                                <div class="flex size-12 shrink-0 items-center justify-center rounded-full bg-[#FF2D20]/10 sm:size-16">
                                    <svg class="size-5 sm:size-6" xmlns="http://www.w3.org/2000/svg" fill="none" viewBox="0 0 24 24"><g fill="#FF2D20"><path d="M24 8.25a.5.5 0 0 0-.5-.5H.5a.5.5 0 0 0-.5.5v12a2.5 2.5 0 0 0 2.5 2.5h19a2.5 2.5 0 0 0 2.5-2.5v-12Zm-7.765 5.868a1.221 1.221 0 0 1 0 2.264l-6.626 2.776A1.153 1.153 0 0 1 8 18.123v-5.746a1.151 1.151 0 0 1 1.609-1.035l6.626 2.776ZM19.564 1.677a.25.25 0 0 0-.177-.427H15.6a.106.106 0 0 0-.072.03l-4.54 4.543a.25.25 0 0 0 .177.427h3.783c.027 0 .054-.01.073-.03l4.543-4.543ZM22.071 1.318a.047.047 0 0 0-.045.013l-4.492 4.492a.249.249 0 0 0 .038.385.25.25 0 0 0 .14.042h5.784a.5.5 0 0 0 .5-.5v-2a2.5 2.5 0 0 0-1.925-2.432ZM13.014 1.677a.25.25 0 0 0-.178-.427H9.101a.106.106 0 0 0-.073.03l-4.54 4.543a.25.25 0 0 0 .177.427H8.4a.106.106 0 0 0 .073-.03l4.54-4.543ZM6.513 1.677a.25.25 0 0 0-.177-.427H2.5A2.5 2.5 0 0 0 0 3.75v2a.5.5 0 0 0 .5.5h1.4a.106.106 0 0 0 .073-.03l4.54-4.543Z"/></g></svg>
                                </div>

                                <div class="pt-3 sm:pt-5">
                                    <h2 class="text-xl font-semibold text-black dark:text-white">Laracasts</h2>

                                    <p class="mt-4 text-sm/relaxed">
                                    </p>
                                </div>

                                <svg class="size-6 shrink-0 self-center stroke-[#FF2D20]" xmlns="http://www.w3.org/2000/svg" fill="none" viewBox="0 0 24 24" stroke-width="1.5"><path stroke-linecap="round" stroke-linejoin="round" d="M4.5 12h15m0 0l-6.75-6.75M19.5 12l-6.75 6.75"/></svg>
                            </a>

                            <a
                                href="https://laravel-news.com"
                                class="flex items-start gap-4 rounded-lg bg-white p-6 shadow-[0px_14px_34px_0px_rgba(0,0,0,0.08)] ring-1 ring-white/[0.05] transition duration-300 hover:text-black/70 hover:ring-black/20 focus:outline-none focus-visible:ring-[#FF2D20] lg:pb-10 dark:bg-zinc-900 dark:ring-zinc-800 dark:hover:text-white/70 dark:hover:ring-zinc-700 dark:focus-visible:ring-[#FF2D20]"
                            >
                                <div class="flex size-12 shrink-0 items-center justify-center rounded-full bg-[#FF2D20]/10 sm:size-16">
                                    <svg class="size-5 sm:size-6" xmlns="http://www.w3.org/2000/svg" fill="none" viewBox="0 0 24 24"><g fill="#FF2D20"><path d="M8.75 4.5H5.5c-.69 0-1.25.56-1.25 1.25v4.75c0 .69.56 1.25 1.25 1.25h3.25c.69 0 1.25-.56 1.25-1.25V5.75c0-.69-.56-1.25-1.25-1.25Z"/><path d="M24 10a3 3 0 0 0-3-3h-2V2.5a2 2 0 0 0-2-2H2a2 2 0 0 0-2 2V20a3.5 3.5 0 0 0 3.5 3.5h17A3.5 3.5 0 0 0 24 20V10ZM3.5 21.5A1.5 1.5 0 0 1 2 20V3a.5.5 0 0 1 .5-.5h14a.5.5 0 0 1 .5.5v17c0 .295.037.588.11.874a.5.5 0 0 1-.484.625L3.5 21.5ZM22 20a1.5 1.5 0 1 1-3 0V9.5a.5.5 0 0 1 .5-.5H21a1 1 0 0 1 1 1v10Z"/><path d="M12.751 6.047h2a.75.75 0 0 1 .75.75v.5a.75.75 0 0 1-.75.75h-2A.75.75 0 0 1 12 7.3v-.5a.75.75 0 0 1 .751-.753ZM12.751 10.047h2a.75.75 0 0 1 .75.75v.5a.75.75 0 0 1-.75.75h-2A.75.75 0 0 1 12 11.3v-.5a.75.75 0 0 1 .751-.753ZM4.751 14.047h10a.75.75 0 0 1 .75.75v.5a.75.75 0 0 1-.75.75h-10A.75.75 0 0 1 4 15.3v-.5a.75.75 0 0 1 .751-.753ZM4.75 18.047h7.5a.75.75 0 0 1 .75.75v.5a.75.75 0 0 1-.75.75h-7.5A.75.75 0 0 1 4 19.3v-.5a.75.75 0 0 1 .75-.753Z"/></g></svg>
                                </div>

                                <div class="pt-3 sm:pt-5">
                                    <h2 class="text-xl font-semibold text-black dark:text-white">Laravel News</h2>

                                    <p class="mt-4 text-sm/relaxed">
                                        Laravel News is a community driven portal and newsletter aggregating all of the latest and most important news in the Laravel ecosystem, including new package releases and tutorials.
                                    </p>
                                </div>

                                <svg class="size-6 shrink-0 self-center stroke-[#FF2D20]" xmlns="http://www.w3.org/2000/svg" fill="none" viewBox="0 0 24 24" stroke-width="1.5"><path stroke-linecap="round" stroke-linejoin="round" d="M4.5 12h15m0 0l-6.75-6.75M19.5 12l-6.75 6.75"/></svg>
                            </a>

                            <div class="flex items-start gap-4 rounded-lg bg-white p-6 shadow-[0px_14px_34px_0px_rgba(0,0,0,0.08)] ring-1 ring-white/[0.05] transition duration-300 hover:text-black/70 hover:ring-black/20 focus:outline-none focus-visible:ring-[#FF2D20] lg:pb-10 dark:bg-zinc-900 dark:ring-zinc-800 dark:hover:text-white/70 dark:hover:ring-zinc-700 dark:focus-visible:ring-[#FF2D20]">
                                <div class="flex size-12 shrink-0 items-center justify-center rounded-full bg-[#FF2D20]/10 sm:size-16">
                                    <svg class="size-5 sm:size-6" xmlns="http://www.w3.org/2000/svg" fill="none" viewBox="0 0 24 24">
                                        <g fill="#FF2D20">
                                            <path
                                                d="M16.597 12.635a.247.247 0 0 0-.08-.237 2.234 2.234 0 0 1-.769-1.68c.001-.195.03-.39.084-.578a.25.25 0 0 0-.09-.267 8.8 8.8 0 0 0-4.826-1.66.25.25 0 0 0-.268.181 2.5 2.5 0 0 1-2.4 1.824.045.045 0 0 0-.045.037 12.255 12.255 0 0 0-.093 3.86.251.251 0 0 0 .208.214c2.22.366 4.367 1.08 6.362 2.118a.252.252 0 0 0 .32-.079 10.09 10.09 0 0 0 1.597-3.733ZM13.616 17.968a.25.25 0 0 0-.063-.407A19.697 19.697 0 0 0 8.91 15.98a.25.25 0 0 0-.287.325c.151.455.334.898.548 1.328.437.827.981 1.594 1.619 2.28a.249.249 0 0 0 .32.044 29.13 29.13 0 0 0 2.506-1.99ZM6.303 14.105a.25.25 0 0 0 .265-.274 13.048 13.048 0 0 1 .205-4.045.062.062 0 0 0-.022-.07 2.5 2.5 0 0 1-.777-.982.25.25 0 0 0-.271-.149 11 11 0 0 0-5.6 2.815.255.255 0 0 0-.075.163c-.008.135-.02.27-.02.406.002.8.084 1.598.246 2.381a.25.25 0 0 0 .303.193 19.924 19.924 0 0 1 5.746-.438ZM9.228 20.914a.25.25 0 0 0 .1-.393 11.53 11.53 0 0 1-1.5-2.22 12.238 12.238 0 0 1-.91-2.465.248.248 0 0 0-.22-.187 18.876 18.876 0 0 0-5.69.33.249.249 0 0 0-.179.336c.838 2.142 2.272 4 4.132 5.353a.254.254 0 0 0 .15.048c1.41-.01 2.807-.282 4.117-.802ZM18.93 12.957l-.005-.008a.25.25 0 0 0-.268-.082 2.21 2.21 0 0 1-.41.081.25.25 0 0 0-.217.2c-.582 2.66-2.127 5.35-5.75 7.843a.248.248 0 0 0-.09.299.25.25 0 0 0 .065.091 28.703 28.703 0 0 0 2.662 2.12.246.246 0 0 0 .209.037c2.579-.701 4.85-2.242 6.456-4.378a.25.25 0 0 0 .048-.189 13.51 13.51 0 0 0-2.7-6.014ZM5.702 7.058a.254.254 0 0 0 .2-.165A2.488 2.488 0 0 1 7.98 5.245a.093.093 0 0 0 .078-.062 19.734 19.734 0 0 1 3.055-4.74.25.25 0 0 0-.21-.41 12.009 12.009 0 0 0-10.4 8.558.25.25 0 0 0 .373.281 12.912 12.912 0 0 1 4.826-1.814ZM10.773 22.052a.25.25 0 0 0-.28-.046c-.758.356-1.55.635-2.365.833a.25.25 0 0 0-.022.48c1.252.43 2.568.65 3.893.65.1 0 .2 0 .3-.008a.25.25 0 0 0 .147-.444c-.526-.424-1.1-.917-1.673-1.465ZM18.744 8.436a.249.249 0 0 0 .15.228 2.246 2.246 0 0 1 1.352 2.054c0 .337-.08.67-.23.972a.25.25 0 0 0 .042.28l.007.009a15.016 15.016 0 0 1 2.52 4.6.25.25 0 0 0 .37.132.25.25 0 0 0 .096-.114c.623-1.464.944-3.039.945-4.63a12.005 12.005 0 0 0-5.78-10.258.25.25 0 0 0-.373.274c.547 2.109.85 4.274.901 6.453ZM9.61 5.38a.25.25 0 0 0 .08.31c.34.24.616.561.8.935a.25.25 0 0 0 .3.127.631.631 0 0 1 .206-.034c2.054.078 4.036.772 5.69 1.991a.251.251 0 0 0 .267.024c.046-.024.093-.047.141-.067a.25.25 0 0 0 .151-.23A29.98 29.98 0 0 0 15.957.764a.25.25 0 0 0-.16-.164 11.924 11.924 0 0 0-2.21-.518.252.252 0 0 0-.215.076A22.456 22.456 0 0 0 9.61 5.38Z"
                                            />
                                        </g>
                                    </svg>
                                </div>

                                <div class="pt-3 sm:pt-5">
                                    <h2 class="text-xl font-semibold text-black dark:text-white">Vibrant Ecosystem</h2>

                                    <p class="mt-4 text-sm/relaxed">
                                        Laravel's robust library of first-party tools and libraries, such as <a href="https://forge.laravel.com" class="rounded-sm underline hover:text-black focus:outline-none focus-visible:ring-1 focus-visible:ring-[#FF2D20] dark:hover:text-white dark:focus-visible:ring-[#FF2D20]">Forge</a>, <a href="https://vapor.laravel.com" class="rounded-sm underline hover:text-black focus:outline-none focus-visible:ring-1 focus-visible:ring-[#FF2D20] dark:hover:text-white">Vapor</a>, <a href="https://nova.laravel.com" class="rounded-sm underline hover:text-black focus:outline-none focus-visible:ring-1 focus-visible:ring-[#FF2D20] dark:hover:text-white">Nova</a>, <a href="https://envoyer.io" class="rounded-sm underline hover:text-black focus:outline-none focus-visible:ring-1 focus-visible:ring-[#FF2D20] dark:hover:text-white">Envoyer</a>, and <a href="https://herd.laravel.com" class="rounded-sm underline hover:text-black focus:outline-none focus-visible:ring-1 focus-visible:ring-[#FF2D20] dark:hover:text-white">Herd</a> help you take your projects to the next level. Pair them with powerful open source libraries like <a href="https://laravel.com/docs/billing" class="rounded-sm underline hover:text-black focus:outline-none focus-visible:ring-1 focus-visible:ring-[#FF2D20] dark:hover:text-white">Cashier</a>, <a href="https://laravel.com/docs/dusk" class="rounded-sm underline hover:text-black focus:outline-none focus-visible:ring-1 focus-visible:ring-[#FF2D20] dark:hover:text-white">Dusk</a>, <a href="https://laravel.com/docs/broadcasting" class="rounded-sm underline hover:text-black focus:outline-none focus-visible:ring-1 focus-visible:ring-[#FF2D20] dark:hover:text-white">Echo</a>, <a href="https://laravel.com/docs/horizon" class="rounded-sm underline hover:text-black focus:outline-none focus-visible:ring-1 focus-visible:ring-[#FF2D20] dark:hover:text-white">Horizon</a>, <a href="https://laravel.com/docs/sanctum" class="rounded-sm underline hover:text-black focus:outline-none focus-visible:ring-1 focus-visible:ring-[#FF2D20] dark:hover:text-white">Sanctum</a>, <a href="https://laravel.com/docs/telescope" class="rounded-sm underline hover:text-black focus:outline-none focus-visible:ring-1 focus-visible:ring-[#FF2D20] dark:hover:text-white">Telescope</a>, and more.
                                    </p>
                                </div>
                            </div>
                        </div>
                    </main>

                    <footer class="py-16 text-center text-sm text-black dark:text-white/70">
                        Laravel v{{ Illuminate\Foundation\Application::VERSION }} (PHP v{{ PHP_VERSION }})
                    </footer>
                </div>
            </div>
        </div>
    </body>
</html>

import psycopg2
from psycopg2.extras import RealDictCursor
import numpy as np
import tensorflow as tf
import tensorflow_federated as tff
import joblib
import json
from sklearn.preprocessing import StandardScaler
from sklearn.model_selection import train_test_split

# Fetch waypoints from the database
def fetch_waypoints_from_db  ():
    try:
        connection = psycopg2.connect(
        )
        cursor = connection.cursor(cursor_factory=RealDictCursor)
        cursor.execute('SELECT * FROM waypoints')
        waypoints = cursor.fetchall()
        connection.close()

        waypoints_dict = {waypoint['id']: waypoint for waypoint in waypoints}
        return waypoints_dict

    except psycopg2.Error as e:
        raise ValueError(f"Error connecting to PostgreSQL: {e}")

# Extract features and labels
def extract_features_labels(waypoints, end_id):
    features = []
    labels = []
    
    for waypoint in waypoints.values():
        x = waypoint['x']
        y = waypoint['y']
        num_connections = len(waypoint['connected'])
        
        features.append([x, y, num_connections])
        labels.append(1 if waypoint['id'] == end_id else 0)

    return np.array(features), np.array(labels)

# Create TensorFlow dataset for federated learning
def create_federated_data(features, labels, num_clients=5):
    data_per_client = len(features) // num_clients
    clients_data = []

    for i in range(num_clients):
        start = i * data_per_client
        end = start + data_per_client
        dataset = tf.data.Dataset.from_tensor_slices((features[start:end], labels[start:end]))
        dataset = dataset.batch(len(dataset))
        clients_data.append(dataset)

    return clients_data

# Define model for federated learning
def create_federated_model():
    model = tf.keras.Sequential([
        tf.keras.layers.Dense(16, activation='relu', input_shape=(3,)),
        tf.keras.layers.Dense(8, activation='relu'),
        tf.keras.layers.Dense(1, activation='sigmoid')
    ])
    return model

# Convert model to TFF format
def model_fn():
    keras_model = create_federated_model()
    return tff.learning.from_keras_model(
        keras_model,
        input_spec=train_dataset.element_spec,
        loss=tf.keras.losses.BinaryCrossentropy(),
        metrics=[tf.keras.metrics.BinaryAccuracy()]
    )

# Train federated model
def train_federated_model(federated_train_data, rounds=10):
    iterative_process = tff.learning.algorithms.build_federated_averaging_process(
        model_fn,
        client_optimizer_fn=lambda: tf.keras.optimizers.Adam(learning_rate=0.01)
    )

    state = iterative_process.initialize()

    for round_num in range(1, rounds + 1):
        state, metrics = iterative_process.next(state, federated_train_data)
        print(f'Round {round_num}, Metrics={metrics}')

    return state

def main():
    try:
        waypoints = fetch_waypoints_from_db()
        
        # Pick an end_id for testing
        end_id = list(waypoints.keys())[0]

        features, labels = extract_features_labels(waypoints, end_id)

        # Scale features
        scaler = StandardScaler()
        features_scaled = scaler.fit_transform(features)

        # Split i
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