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ДОДАТОК А 

Слайди презентації 
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ДОДАТОК Б 

Наукові публікації 
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ДОДАТОК В 

Лістинг програмного коду 

 

class CarSenderImpl(preferences: ControlPreferences) : CarSender { 

 

    private val client = OkHttpClient.Builder() 

        .callTimeout(preferences.requestTimeout, TimeUnit.MILLISECONDS) 

        .addInterceptor(HttpLoggingInterceptor().apply { 

            level = HttpLoggingInterceptor.Level.BODY 

        }) 

        .build() 

 

    override suspend fun send(params: CarParams): CarResponse { 

        val request = Request.Builder() 

            .url(buildUrl(params)) 

            .get() 

            .build() 

 

        val response = client.newCall(request).execute() 

 

        if (response.isSuccessful) { 

            val responseString = response.body()!!.string() 

            val voltageRaw = runCatching { parseVoltageRaw(responseString) }.getOrNull() ?: 

0f 

            val rpm = try { 

                parseRpm(responseString) 

            } catch (e: Exception) { 

                0 

            } 

            val time = response.receivedResponseAtMillis() - response.sentRequestAtMillis() 

            return CarResponse(voltageRaw, time, rpm) 

        } 

 

        throw IOException("Request failed") 

    } 

 

    override suspend fun getImage(): Bitmap { 

        val request = Request.Builder() 

            .url("http://192.168.4.1:81/camera") 

            .get() 

            .build() 

 

        val response = client.newCall(request).execute() 

 

        if (response.isSuccessful) { 

            return BitmapFactory.decodeStream(response.body()!!.byteStream()) 

        } 

        throw IOException("Request failed") 

    } 

 

    private fun parseRpm(response: String): Int { 

        val fields = response.split(',') 

        return fields[1].split('=')[1].toInt() 

    } 

 

    private fun parseVoltageRaw(response: String): Float { 

        val fields = response.split(',') 

        val rawVoltage = fields[0].split('=')[1].toInt() 

        val voltage = rawVoltage.toFloat() / VOLTAGE_RAW_MAX 

        return voltage 

    } 

 

    @VisibleForTesting 

    fun buildUrl(params: CarParams): HttpUrl { 

        return HttpUrl.Builder() 
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            .scheme("http") 

            .host("192.168.4.1") 

            .port(80) 

            .addPathSegments("car") 

            .addQueryParameter("steer", params.steer.toString()) 

            .addQueryParameter("throttle", params.throttle.toString()) 

            .build() 

    } 

 

 

    companion object { 

        private const val VOLTAGE_RAW_MAX = 1023 

    } 

 

class MainActivity : AppCompatActivity() { 

 

    private var sendingJob: Job? = null 

 

    private lateinit var sender: CarSender 

 

    private lateinit var controlPreferences: ControlPreferences 

 

    private var cycles = 0 

    private var maxTime = 0L 

 

    private val timeSeries = LineGraphSeries<DataPoint>() 

 

    private val errorsMap = mutableMapOf<String, Int>() 

 

    private var maxSpeed = 0 

 

    override fun onResume() { 

        super.onResume() 

        startSending() 

    } 

 

    override fun onPause() { 

        super.onPause() 

        stopSending() 

    } 

 

    var cameraJob: Job? = null 

 

    private fun startSending() { 

        sendingJob = GlobalScope.launch(Dispatchers.IO) { 

            while (true) { 

                try { 

                    val throttle = 

                        throttleTouchView.progress?.y 

                            ?.times(controlPreferences.throttleMax * 

ServoConstants.AMPLITUDE) 

                            ?.plus(ServoConstants.CENTER) 

                    val steer = steerTouchView.progress?.x 

                        ?.times(if (controlPreferences.invertSteer) -1 else 1) 

                        ?.run { mapSteer(this) } 

                    sendValue(steer, throttle) 

                } catch (e: IOException) { 

                    e.printStackTrace() 

                } 

                yield() 

            } 

        } 

 

        cameraJob = GlobalScope.launch(Dispatchers.IO) { 

            while (true) { 

                val bitmap = runCatching { sender.getImage() }.getOrNull() 

                launch(Dispatchers.Main) { 

                    bitmap?.also { image.setImageBitmap(it) } 

                } 

            } 
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        } 

    } 

 

    private fun mapSteer(steerValue: Float): Float { 

        val range = if (steerValue < 0) 

            controlPreferences.steerCenter.toServoValue() - 

controlPreferences.steerMin.toServoValue() 

        else 

            controlPreferences.steerMax.toServoValue() - 

controlPreferences.steerCenter.toServoValue() 

        return controlPreferences.steerCenter.toServoValue() + steerValue * range 

    } 

 

    private suspend fun sendValue(steer: Float?, throttle: Float?) { 

        cycles++ 

        val steerValue = steer?.toInt() ?: 

controlPreferences.steerCenter.toServoValue().toInt() 

        val throttleValue = throttle?.toInt() ?: ServoConstants.CENTER 

        val response = 

            try { 

                sender.send(CarParams(steerValue, throttleValue)) 

            } catch (e: IOException) { 

                e.printStackTrace() 

                val errorName = e.message!! 

                val count = errorsMap[errorName] ?: 0 

                errorsMap[errorName] = count + 1 

                null 

            } 

        if (response != null) { 

            maxTime = max(response.responseTime, maxTime) 

        } 

        val speed = response?.rpm?.let { getSpeed(it) } 

        val voltageString = 

            response?.voltageRaw?.times(controlPreferences.voltageMultiplier) 

                ?.let { String.format("%.2f", it) } 

 

        withContext(Dispatchers.Main) { 

            speed?.apply { 

                speedometer.moveToValue(toFloat()) 

                maxSpeed = max(maxSpeed, this) 

            } 

            statTextView.text = "max: $maxTime\n" + 

                    "V=$voltageString\n" + 

                    "steer: $steerValue, throttle: $throttleValue\n" + 

                    "rpm=${response?.rpm}\n" + 

                    "speed = $speed kmh\n" + 

                    "maxSpeed = $maxSpeed kmh\n" + 

                    "$errorsMap\n" 

 

            timeSeries.appendData( 

                DataPoint( 

                    cycles.toDouble(), 

                    response?.responseTime?.toDouble() ?: 0.0 

                ), true, 50 

            ) 

        } 

    } 

 

    private fun getSpeed(rpm: Int): Int { 

        val wheelLength = 5.5f * Math.PI 

        return ((rpm * 60 * wheelLength) 

                / (100 * 1000)).toInt() 

    } 

 

    private fun stopSending() { 

        sendingJob?.cancel() 

        cameraJob?.cancel() 

    } 

} 
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ДОДАТОК Г 

Рецензії на атестаційну роботу 
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ДОДАТОК Д 

Відгук на атестаційну роботу 
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