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ДОДАТОК А 

СЛАЙДИ ПРЕЗЕНТАЦІЇ 
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ДОДАТОК Б 

ЛІСТИНГ КОДУ 

 

 
import React, { useRef, useEffect, useState, DetailedHTMLProps, VideoHTMLAttributes } from 
'react'; 
import * as posenet from '@tensorflow-models/posenet'; 
import { compare } from './compare'; 
import { PoseState } from './models/pose-state'; 
 
import pose1Img from './content/pose 1.png'; 
import pose2Img from './content/pose 2.png' 
import { Workout } from './components/workout'; 
import { PoseNet, Pose } from '@tensorflow-models/posenet'; 
import { PoseVideo } from './components/pose-video'; 
import { CurrentPose } from './CurrentPose'; 
 
const videoWidth = 600; 
const videoHeight = 500; 
const DISTANCE_TRASHHOLD = 25; 
const MIN_CONFIDENCE = 0.3; 
 
export function WorkoutChecker() { 
 
  const [workout, setWorkouts] = useState<PoseState[]>(poses); 
  const [appLoaded, setAppLoaded] = useState<boolean>(false); 
  const [distance, setDistance] = useState<number>(0); 
  const [videoPose, setVideoPose] = useState<Pose | null>(null); 
  const [lastPassedTime, setLastPAssedTime] = useState<Date>(new Date()); 
 

  const videoRef = useRef<HTMLVideoElement>(null); 
  const posenetRef = useRef<PoseNet | null>(null) 
 
  useEffect(() => { 
    const video = videoRef.current; 
    if (!video) { 
      return; 
    } 
 
     
    const initAsync = async () => { 
      if (!navigator.mediaDevices || !navigator.mediaDevices.getUserMedia) { 
        throw new Error( 
          'Browser API navigator.mediaDevices.getUserMedia not available'); 
        } 
         
        video.width = videoWidth; 
        video.height = videoHeight; 
        const stream = await navigator.mediaDevices.getUserMedia({ 
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          'audio': false, 
          'video': { 
            facingMode: 'user', 
            width: videoWidth, 
            height: videoHeight, 
          }, 
        }); 
        video.srcObject = stream; 
         
        video.onloadeddata = () => { 
          posenet.load({ 
            architecture: 'ResNet50', 
            outputStride: 32, 
            quantBytes: 1, 
            inputResolution: 256, 
          }).then(net => { 
            posenetRef.current = net; 
            console.log('loaded') 
            setAppLoaded(true) 
          }) ; 
        }; 
      } 
       
      initAsync(); 
      
  }, []); 
 
  useEffect(() => { 
    if (!appLoaded) { 
      return; 
    } 
    const net = posenetRef.current; 
    const video = videoRef.current; 
    if (!net || !video) { 
      return; 
    } 
 
    const run = async () => { 
 
      const pose1 = await net.estimateSinglePose(video, {flipHorizontal: true}); 
      const img = new Image(); 
      const currentPose = workout.find(p => p.status === 'inprogress'); 
      if (!currentPose) { 
        return; 
      } 
      img.src = currentPose.img; 
      console.log(currentPose.img); 
      const pose2 = await net.estimateSinglePose(img); 
   
      const distance = Math.floor(compare(pose1, pose2, MIN_CONFIDENCE) * 100); 
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      if (distance < DISTANCE_TRASHHOLD && new Date().getTime() – lastPassedTime.getTime() 
> 1500) { 
        console.log(new Date().getTime() – lastPassedTime.getTime()); 
        setWorkouts(workout => { 
          const current = workout.find(p => p.status === 'inprogress'); 
          if (!current) { 
            return workout; 
          } 
          const next = workout.find(p => p.order === current.order + 1); 
          if (!next) { 
            return workout.map(p => {p.status = 'done'; return p;}); 
          } else { 
            const others = workout.filter(p => p.order !== current.order && p.order !== 
next.order); 
            return [...others, {...current, status: 'done'}, {...next, status: 
'inprogress'}]; 
          } 
        }); 
        setLastPAssedTime(new Date()); 
      } 
   
      setVideoPose(pose1); 
      setDistance(distance); 
    } 
    run(); 
  }, [videoPose, lastPassedTime, appLoaded, setWorkouts, setLastPAssedTime, workout]) 
 
  return ( 
    <div style={{display:'flex', justifyContent: 'center', alignItems: 'center', height: 
'100vh'}}> 
      <div style={{width: '1000px'}}> 
        <div style={{display: 'flex'}}> 
          <div style={{position: 'relative', width: 600, height: 500}}> 
            <video style={{ position: 'absolute', transform: 'scaleX(-1)', width:600, 
height: 500, top: 0, left: 0 }} ref={videoRef} autoPlay></video> 
            <div style={{position: 'absolute', top: 0, left: 0, zIndex: 5}}> 
            {videoRef.current ? <PoseVideo pose={videoPose} 
video={videoRef.current}></PoseVideo> : null} 
            </div> 
          </div> 
          <div style={{marginLeft: '10px'}}> 
            distance: {distance} <br /> 
            video fps: {(videoRef?.current?.srcObject as 
MediaStream)?.getVideoTracks()[0]?.getSettings().frameRate.toFixed(0)} <br /> 
            trashhold: {DISTANCE_TRASHHOLD} 
          </div> 
        </div> 
        <Workout poses={workout} /> 
      </div> 
    </div> 
  ); 
} 
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import { Pose } from '@tensorflow-models/posenet'; 
import { Keypoint, getBoundingBox } from "@tensorflow-models/posenet"; 
const similarity = require('compute-cosine-similarity'); 
 
export function compare(pose1: Pose, pose2: Pose, minConfidence = 0.1) { 
    const poseVector1 = getNormalizedVector(pose1.keypoints); 
    const poseVector2 = getNormalizedVector(pose2.keypoints); 
 
    let vector1PoseXY = poseVector1.slice(0, 34); 
    let vector1Confidences = pose1.keypoints.map(k => k.score) 
    const vector1ConfidenceSum = vector1Confidences.reduce((sum, score) => sum + score, 0); 
    let vector2PoseXY = poseVector2.slice(0, 34); 
    let summation1 = 1 / vector1ConfidenceSum; 
    let summation2 = 0; 
    for (let i = 0; i < vector1PoseXY.length; i++) { 
        let tempConf = Math.floor(i / 2); 
        let tempSum = 
            vector1Confidences[tempConf] * Math.abs(vector1PoseXY[i] – vector2PoseXY[i]); 
        summation2 = summation2 + tempSum; 
    } 
     
    return summation1 * summation2; 
} 
 
 

function cosineDistanceMatching(poseVector1, poseVector2) { 
    let cosineSimilarity = similarity(poseVector1, poseVector2); 
    let distance = 2 * (1 – cosineSimilarity); 
    return Math.sqrt(distance); 
  } 
 
export function getNormalizedVector(keypoints: Keypoint[]): number[] { 
    const { minX, minY } = getBoundingBox(keypoints); 
    return keypoints.map(k => { 
        return [ 
            ...L2normalization(k.position.x – minX, k.position.y – minY), 
            k.score 
        ] 
    }).reduce((vector: number[], [x, y]: number[]) => { 
        return [...vector, x, y]; 
    }, []) 
} 
 
function L2normalization(x: number, y: number): [number, number] { 
    const length = Math.sqrt(x * x + y * y); 
    return [x / length, y / length]; 
} 
import React from "react"; 
 
export function Auth() { 
  return ( 
    <div style={{ 
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      display: 'flex', 
      justifyContent: 'center', 
      alignItems: 'center', 
      height: '80vh' 
    }}> 
      <div> 
        <div style={{marginBottom: 10}}> 
          <label>Nick name</label> <br /> 
          <input style={{height: 25, width: 300}} type='text' /> 
        </div> 
        <div style={{marginBottom: 10}}> 
        <label>Password</label> <br /> 
          <input style={{height: 25, width: 300}} type='password' /> 
        </div> 
        <div style={{display: 'flex', justifyContent: 'space-between'}}> 
          <button style={{height: 35, width: 120, fontSize: 16}}>Authorize</button> 
          <button style={{height: 35, width: 120, fontSize: 16}}>Register</button> 
        </div> 
      </div> 
    </div> 
  ) 
} 
import { Workout } from '../models/workout'; 
import React from 'react'; 
import { Link } from 'react-router-dom'; 
 
type WorkoutItemProps = {workout: Workout}; 
 
export function WorkoutItem({workout}: WorkoutItemProps) { 
 
  const image = (source: string, index: number) => { 
    return ( 
      <div style={{ 
        height: 50, 
        width: 50, 
        border: 'thin solid black', 
        borderRadius: 15, 
        marginRight: 5, 
        flexShrink: 0, 
        display: 'flex', 
        justifyContent: 'center', 
        alignItems: 'center' 
         
      }} 
      key={index} 
      > 
        <img  
          src={source}  
          alt='from workout' 
          style={{ 
            maxWidth: '95%', 
            maxHeight: '95%', 
            height: 'auto', 
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            borderRadius: 15, 
          }} 
        /> 
      </div> 
    ) 
  }  
 
  return ( 
    <div style={{ 
      borderBottom: 'thin solid grey', 
      // marginBottom: 15 
    }}> 
      <h3 style={{marginBottom: 5}}>{workout.name}</h3> 
      <div style={{ 
        overflowX: 'scroll', 
        display: 'flex', 
        marginBottom: 3 
      }}> 
        { 
          workout.poses.map(image) 
        } 
      </div> 
 
      <div style={{marginBottom: 10}}> 
        Author: <Link to={'/workouts'}>{workout.author}</Link> 
      </div> 
    </div> 
  ) 
} 
import React from "react"; 
import { useStore } from "../store"; 
import { Link } from 'react-router-dom'; 
import { WorkoutItem } from "./WorkoutItem"; 
 
export function WorkoutsList() { 
 
  const wourkouts = useStore(s => s.workouts); 
 
  return ( 
    <div style={{ 
      display: 'flex', 
      justifyContent: 'center', 
    }}> 
      <div style={{ 
        width: '800px', 
        overflow: 'scroll', 
      }}> 
 
        <div style={{ 
          display: 'flex', 
          justifyContent: 'space-between', 
          alignItems: 'center' 
        }}> 
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          <h1> 
            List of available workouts: 
          </h1> 
 
          <div> 
            <input style={{height: 20, width: 120}} type="text" /> 
            <button style={{borderRadius: 0, height: '25px'}}>Search</button> 
          </div> 
        </div> 
 
        <div> 
          { 
            wourkouts.map((w, i) => { 
              return ( 
              <Link key={i} to={`/checker/${w.id}`}> 
                <WorkoutItem workout={w} /> 
              </Link> 
              ); 
            }) 
          } 
 
        </div> 
 

      </div> 
    </div> 
  ) 
} 
import React, { useRef, useEffect } from "react"; 
import { Pose } from '@tensorflow-models/posenet'; 
import * as posenet from '@tensorflow-models/posenet'; 
 
const color = 'aqua'; 
const boundingBoxColor = 'red'; 
const lineWidth = 2; 
 
export function PoseVideo({ pose, video }: { pose: Pose | null, video: HTMLVideoElement }) 
{ 
 
  const canvasRef = useRef<HTMLCanvasElement>(null); 
 
  useEffect(() => { 
 
    const canvas = canvasRef.current; 
    if (!canvas) { 
      return; 
    } 
 
    const ctx = canvas.getContext('2d'); 
    if (!ctx) { 
      return; 
    } 
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    ctx.clearRect(0, 0, video.width, video.height); 
    ctx.save(); 
    ctx.scale(-1, 1); 
    ctx.translate(-video.width, 0); 
    // ctx.drawImage(video, 0, 0, video.width, video.height); 
    ctx.restore(); 
 
    const minPartConfidence = 0.3; 
 
    if(!pose) { 
      console.log('!pose'); 
      return; 
    } 
 
    drawKeypoints(pose.keypoints, minPartConfidence, ctx); 
    drawSkeleton(pose.keypoints, minPartConfidence, ctx); 
    drawBoundingBox(pose.keypoints, ctx); 
  }) 
 
  return ( 
    <canvas style={{top: 0, left: 0, zIndex: 5}} ref={canvasRef} width={600} height={500}/> 
  ) 
} 
 
export function drawKeypoints(keypoints, minConfidence, ctx, scale = 1) { 
  for (let i = 0; i < keypoints.length; i++) { 
    const keypoint = keypoints[i]; 
 
    if (keypoint.score < minConfidence) { 
      continue; 
    } 
 
    const {y, x} = keypoint.position; 
    drawPoint(ctx, y * scale, x * scale, 3, color); 
  } 
} 
 
/** 
 * Draw the bounding box of a pose. For example, for a whole person standing 
 * in an image, the bounding box will begin at the nose and extend to one of 
 * ankles 
 */ 
export function drawBoundingBox(keypoints, ctx) { 
  const boundingBox = posenet.getBoundingBox(keypoints); 
 
  ctx.rect( 
      boundingBox.minX, boundingBox.minY, boundingBox.maxX – boundingBox.minX, 
      boundingBox.maxY – boundingBox.minY); 
 
  ctx.strokeStyle = boundingBoxColor; 
  ctx.stroke(); 
} 
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export function drawPoint(ctx, y, x, r, color) { 
  ctx.beginPath(); 
  ctx.arc(x, y, r, 0, 2 * Math.PI); 
  ctx.fillStyle = color; 
  ctx.fill(); 
} 
 
/** 
 * Draws a pose skeleton by looking up all adjacent keypoints/joints 
 */ 
export function drawSkeleton(keypoints, minConfidence, ctx, scale = 1) { 
  const adjacentKeyPoints = 
      posenet.getAdjacentKeyPoints(keypoints, minConfidence); 
 
  adjacentKeyPoints.forEach((keypoints) => { 
    drawSegment( 
        toTuple(keypoints[0].position), toTuple(keypoints[1].position), color, 
        scale, ctx); 
  }); 
} 
 

/** 
 * Draws a line on a canvas, i.e. a joint 
 */ 
export function drawSegment([ay, ax], [by, bx], color, scale, ctx) { 
  ctx.beginPath(); 
  ctx.moveTo(ax * scale, ay * scale); 
  ctx.lineTo(bx * scale, by * scale); 
  ctx.lineWidth = lineWidth; 
  ctx.strokeStyle = color; 
  ctx.stroke(); 
} 
 
function toTuple({y, x}): [any, any] { 
  return [y, x]; 
} 
import React from "react"; 
 
import pose61Img from '../content/pose 61.png' 
import pose62Img from '../content/pose 62.png' 
 
export function CreateWorkout() { 
 
  const images = [ 
    pose61Img, 
    pose62Img, 
  ] 
 
  const image = (source: string, index: number) => { 
    return ( 
      <div style={{ 
        height: 150, 
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        width: 150, 
        border: 'thin solid black', 
        borderRadius: 15, 
        marginRight: 5, 
        flexShrink: 0, 
        display: 'flex', 
        justifyContent: 'center', 
        alignItems: 'center' 
         
      }} 
      key={index} 
      > 
        <img  
          src={source}  
          alt='from workout' 
          style={{ 
            maxWidth: '95%', 
            maxHeight: '95%', 
            height: 'auto', 
            borderRadius: 15, 
          }} 
        /> 
      </div> 
    ) 
  }  
 
  return ( 
    <div> 
      <div style={{ 
      display: 'flex', 
      justifyContent: 'center', 
    }}> 
      <div style={{ 
        width: '800px', 
        overflow: 'scroll', 
      }}> 
        <h1> 
          Create new workout 
        </h1> 
 
        <div> 
          <div style={{marginBottom: 10}}> 
            <label>Write down label for workout: </label> <br /> 
            <input style={{height: 25, width: 300, fontSize: 14}} type='text' /> 
          </div> 
 
          <div style={{marginBottom: 10}}> 
            <label >Add images to workout </label> <br />  
            <div style={{marginTop: 3, display: 'flex'}}> 
              <div style={{ 
                height: 150, 
                width: 150, 
                border: '3px dashed grey', 
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                display: 'flex', 
                justifyContent: 'center', 
                alignItems: 'center', 
                flexDirection: 'column', 
                borderRadius: 15, 
                marginRight: 5, 
              }}> 
                <svg color='grey' xmlns="http://www.w3.org/2000/svg" width="50" height="43" 
viewBox="0 0 50 43"><path fill="grey" d="M48.4 26.5c-.9 0-1.7.7-1.7 1.7v11.6h-43.3v-11.6c0-
.9-.7-1.7-1.7-1.7s-1.7.7-1.7 1.7v13.2c0 .9.7 1.7 1.7 1.7h46.7c.9 0 1.7-.7 1.7-1.7v-13.2c0-
1-.7-1.7-1.7-1.7zm-24.5 6.1c.3.3.8.5 1.2.5.4 0 .9-.2 1.2-.5l10-11.6c.7-.7.7-1.7 0-2.4s-1.7-
.7-2.4 0l-7.1 8.3v-25.3c0-.9-.7-1.7-1.7-1.7s-1.7.7-1.7 1.7v25.3l-7.1-8.3c-.7-.7-1.7-.7-2.4 
0s-.7 1.7 0 2.4l10 11.6z"></path></svg> 
                Select files 
              </div> 
 
              { 
                images.map(image) 
              } 
            </div> 
          </div> 
 
          <button style={{height: 35, width: 120, fontSize: 16}}> 
            Save 
          </button> 
 
        </div> 
 

      </div> 
    </div> 
    </div> 
  ) 
} 
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ДОДАТОК В 

СТАТТЯ ДЛЯ НАУКОВОГО ЖУРНАЛУ «РІУ» 
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