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def update(self, sample):
        filtered_sample = self.filter5_40.filter_sample(sample)
        diff_sample = -(self.last_filtered_sample - filtered_sample)
        squared_sample = pow(diff_sample, 3)

        self.moving_window = np.roll(self.moving_window, -1)
        self.moving_window[self.moving_window_length - 1] = squared_sample

        final_signal_amplitude = squared_sample

        self.final_signal_list.append(final_signal_amplitude)

        mean = np.mean(self.moving_window)
        max = np.max(self.moving_window)
        min = np.min(self.moving_window)

        self.mean_average_array = np.roll(self.mean_average_array, -1)
        self.mean_average_array[self.average_array_size - 1] = mean

        self.max_average_array = np.roll(self.max_average_array, -1)
        self.max_average_array[self.average_array_size - 1] = max

        self.min_average_array = np.roll(self.min_average_array, -1)
        self.min_average_array[self.average_array_size - 1] = min

        average_mean = np.average(self.mean_average_array)
        average_max = np.average(self.max_average_array)
        average_min = np.average(self.min_average_array)

        positive_amplitude = average_max - average_mean
        negative_amplitude = average_mean + average_min

        positive_amplitude_threshold = average_mean + (positive_amplitude * self.positive_
threshold_coefficient)

        negative_amplitude_threshold = average_mean + (negative_amplitude * self.negative_
threshold_coefficient)

        if final_signal_amplitude >= positive_amplitude_threshold and self.is_positive_
threshold_reached == False:

            # First fix the amplitude threshold
            self.fixed_positive_threshold = positive_amplitude_threshold
            self.is_positive_threshold_reached = True
            self.positive_peak_start_index = self.global_index

        if final_signal_amplitude <= negative_amplitude_threshold and self.is_negative_
threshold_reached == False:

            # First fix the amplitude threshold
            self.fixed_negative_threshold = negative_amplitude_threshold
            self.is_negative_threshold_reached = True
            self.negative_peak_start_index = self.global_index

        if self.is_positive_threshold_reached == True:
            if final_signal_amplitude < self.fixed_positive_threshold:
                self.is_positive_threshold_reached = False
                max_index = self.find_max(self.final_signal_list, self.positive_peak_start_

index, self.global_index)
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                self.positive_slope_peak_list.append(max_index)
                if len(self.negative_slope_peak_list) > 0 and len(self.positive_slope_peak_

list) > 1:
                    last_negative_peak_index = self.negative_slope_peak_list[len(self.

negative_slope_peak_list) - 1]
                    previous_positive_peak_index = self.positive_slope_peak_list[len(self.

positive_slope_peak_list) - 2]
                    current_positive_peak_index = max_index
                    current_positive_to_last_negative_ms = ((current_positive_peak_index - 

last_negative_peak_index) / self.data_frame.get_sampling_frequency()) * 1000
                    if PhysiologyLimits.RS_INTERVAL_DURATION_MAX_MS >= current_positive_to_

last_negative_ms >= PhysiologyLimits.RS_INTERVAL_DURATION_MIN_MS:
                        current_positive_to_previous_positive_ms = ((current_positive_peak_

index - previous_positive_peak_index) / self.data_frame.get_sampling_frequency()) * 1000
                        if PhysiologyLimits.QR_INTERVAL_DURATION_MAX_MS + PhysiologyLimits.

RS_INTERVAL_DURATION_MAX_MS >= current_positive_to_previous_positive_ms >= PhysiologyLimits.
QR_INTERVAL_DURATION_MIN_MS + PhysiologyLimits.RS_INTERVAL_DURATION_MIN_MS:

                            #  We found a QRS complex
                            if abs(self.final_signal_list[last_negative_peak_index]) > 

self.final_signal_list[previous_positive_peak_index] and abs(self.final_signal_list[last_
negative_peak_index]) > self.final_signal_list[current_positive_peak_index]:

                                self.negative_slope_peak_list.append(last_negative_peak_
index)

                                self.positive_slope_marker_list.append(previous_positive_
peak_index)

self.positive_slope_marker_list.append(current_positive_peak_index)
                                self.negative_slope_marker_list.append(last_negative_peak_

index)

self.final_peak_index_list.append(last_negative_peak_index)
                                raw_signal_peak_index = self.find_max(self.history_1.raw_

samples_history, (last_negative_peak_index - int((PhysiologyLimits.QR_INTERVAL_DURATION_MAX_MS / 
1000) * self.data_frame.get_sampling_frequency())), last_negative_peak_index)

                                self.raw_signal_peak_list.append(raw_signal_peak_index)

        if self.is_negative_threshold_reached == True:
            if final_signal_amplitude > self.fixed_negative_threshold:
                self.is_negative_threshold_reached = False
                max_index = self.find_min(self.final_signal_list, self.negative_peak_start_

index, self.global_index)
                self.negative_slope_peak_list.append(max_index)
        self.last_filtered_sample = filtered_sample
  self.global_index += 1




