
50 

ДОДАТОК А  

Лістинг програми симуляції 

 

 

import { 

  LineChart, 

  Line, 

  XAxis, 

  YAxis, 

  CartesianGrid, 

  Tooltip, 

  Legend, 

  ResponsiveContainer, 

  Area, 

  AreaChart, 

  ReferenceDot 

} from "recharts"; 

import { useCallback, useEffect, useState } from "react"; 

import PID from "pid-controller"; 

const DirectionControl = () => { 

  const CustomReferenceDot = props => { 

    return ( 

      <circle cx={props.cx} r="10" cy={props.cy} fill="gold"> 

        <animate 

          attributeName="r" 

          from="8" 

          to="20" 

          dur="1.5s" 

          begin="0s" 

          repeatCount="indefinite" 
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        /> 

      </circle> 

    ); 

  }; 

  const [stop, setStop] = useState(true); 

  const [direction, setDirection] = useState(1); 

  const [data, setData] = useState([]); 

  const [DirectionSetpoint, setDirectionSetpoint] = useState(21); 

  const upper = 0.001; 

  const lower = -0.0005; 

  const [Kp, setKp] = useState(800); 

  const [Ki, setKi] = useState(200); 

  const [Kd, setKd] = useState(50); 

  const [ctr, setCtr] = useState( 

    new PID(direction, DirectionSetpoint, Kp, Ki, Kd, 'direct') 

  ); 

  const timeframe = 1000; 

  useEffect(() => { 

    ctr.setSampleTime(timeframe); 

    ctr.setOutputLimits(0, 10000); 

    ctr.setMode('auto'); 

    ctr.setPoint(DirectionSetpoint); 

  }, [ctr, DirectionSetpoint]); 

  const [timer, setTimer] = useState(0) 

  const DirectionSimulation = () => { 

    ctr.setInput(direction); 

    ctr.compute(); 

    const newDirection = 

      direction + ctr.getOutput() * upper + (1500 - ctr.getOutput()) * lower; 

    setTimer(prev => prev + 1) 
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    setDirection(newDirection); 

    setData((prev) => { 

      return [ 

        ...prev, 

        { 

          time: timer, 

          uv: direction, 

          pv: DirectionSetpoint, 

        }, 

      ]; 

    }); 

    console.log(data); 

    console.log(`Output : ${ctr.getOutput()} ; Temp : ${Math.round(newDirection * 

100) / 100}`); 

  }; 

  const [isStopped, setIsStopped] = useState(true) 

  useEffect(() => { 

    let intervalId 

    if (isStopped === false) 

      intervalId = setInterval(DirectionSimulation, timeframe); 

    if (isStopped === true) 

      clearInterval(intervalId) 

    return () => clearInterval(intervalId); 

  }, [DirectionSimulation, timeframe]); 

  return ( 

    <> 

      <div style={{ display: 'flex' }}> 

        <div 

          style={{ 

            height: "50vh", 
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            width: "1000px", 

          }} 

        > 

          <ResponsiveContainer> 

            <LineChart 

              width={500} 

              height={300} 

              data={data} 

              margin={{ 

                top: 5, 

                right: 30, 

                left: 20, 

                bottom: 5, 

              }} 

            > 

              <CartesianGrid strokeDasharray="3 3" /> 

              <XAxis dataKey="time" /> 

              <YAxis /> 

              <Tooltip /> 

              <Legend /> 

              <Line 

                type="monotone" 

                dataKey="pv" 

                stroke="#8884d8" 

                activeDot={{ r: 8 }} 

              /> 

              <Line type="monotone" dataKey="uv" stroke="#82ca9d" /> 

            </LineChart> 

          </ResponsiveContainer> 

        </div> 
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        <div 

          style={{ 

            height: "50vh", 

            width: "1000px", 

          }} 

        > 

          <ResponsiveContainer> 

            <AreaChart 

              width={500} 

              height={600} 

              data={data.map(({ pv, uv }) => ({ pv: [pv - 1, pv + 1], uv }))} 

              margin={{ 

                top: 50, 

                right: 30, 

                left: 20, 

                bottom: 5, 

              }} 

            > 

              <XAxis dataKey="name" hide /> 

              <YAxis hide /> 

              <ReferenceDot shape={<CustomReferenceDot />} fill="#82ca9d" 

stroke="#82ca9d" r={10} x={data.length - 3 || 0} y={data[data.length - 3]?.uv || 0} 

style={{ zIndex: 100 }} /> 

              <Area dataKey={'pv'} fill="#8884d8" stroke="#8884d8" /> 

              <Area dataKey={'uv'} fill="transparent" stroke="transparent" /> 

            </AreaChart> 

          </ResponsiveContainer> 

        </div> 

      </div> 

      <div 
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        style={{ 

          display: "flex", 

          flexDirection: "column", 

          width: "200px", 

        }} 

      > 

        <input 

          type="text" 

          placeholder="DirectionSetpoint" 

          onChange={(e) => setDirectionSetpoint(+e.target.value)} 

        /> 

        <input 

          type="text" 

          placeholder="Direction" 

          onChange={(e) => setDirection(+e.target.value)} 

        /> 

        <input 

          type="text" 

          placeholder="Kp" 

          onChange={(e) => setKp(+e.target.value)} 

        /> 

        <input 

          type="text" 

          placeholder="Ki" 

          onChange={(e) => setKi(+e.target.value)} 

        /> 

        <input 

          type="text" 

          placeholder="Kd" 

          onChange={(e) => setKd(+e.target.value)} 
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        /> 

        <button onClick={() => setIsStopped((prev) => !prev)}> 

          {isStopped ? "Start" : "Stop"} 

        </button> 

      </div> 

    </> 

  ); 

}; 

export default DirectionControl; 

const CustomReferenceDot = props => { 

  return ( 

    <circle cx='5' r="10" cy='16' fill="gold"> 

      <animate 

        attributeName="r" 

        from="8" 

        to="20" 

        dur="1.5s" 

        begin="0s" 

        repeatCount="indefinite" 

      /> 

    </circle> 

  ); 

}; 
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ДОДАТОК Б 

АПРОБАЦІЯ РЕЗУЛЬТАТІВ 
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ДОДАТОК В 

ДЕМОНСТРАЦІЙНИЙ МАТЕРІАЛ 
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