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% Download the tide data using a custom function
[tideTime,tideRangemm] = readAlIMyTideData();

% Convert the range to water depth from the mud

disttomud = 3449; %Measured distance from the gauge to the mud.
depthFeet = (disttomud - tideRangemm) / 25.4 / 12;
[tideTime,duptimeindex] = unique(tideTime);

depthFeet = depthFeet(duptimeindex);
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depthFeetNoisy = depthFeet;
% Remove outliers (could also use movmedian)
depthFeet = hampel(depthFeet,121,2);

depthFeet = hampel(depthFeet,11,1);
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%Invert the data to use findpeaks to find the valleys
negdepthFeet = -depthFeet;

dur = duration(15,0,0);

% Use findpeaks

[lowerLowWater,lowerLowUTC] = findpeaks(negdepthFeet,

tideTime,'MinPeakProminence',10/12,'MinPeakDistance',dur);
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lowerLowWater = -lowerLowWater;
MLLWmud = mean(lowerLowWater);
MLLW = 0;

% Tide level in feet relative to MLLW

feetMLLW = (depthFeet-MLLWmud);
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% Predict Tides. Downsample to avoid memory issues.
sampledTide = feetMLLW(1:15:end);

sampledTime = tideTime(1:15:end);
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Mashpeelatitude = 41.6483;
% Calculate the tidal coefficients using UTide’s ut_solv function
tideCoefWithSurge = ut_solv(datenum(sampledTime),sampledTide,[],...

Mashpeelatitude,'auto’,'notrend’,'DiagnPlots');

% Use ut-reconstr to forecast the astronomical tides at the same times as the
% measuredtides

forecastedFeetMLLW = ut_reconstr(datenum(tideTime),tidecoefNoSurge);

% Calculate the residual error

residualFeetMLLW = feetMLLW - forecastedFeetMLLW;
residualFeetMLLWhourly =
interpl(datenum(tideTime),residualFeetMLLW,datenum(tideTimeHourly));

residualFeetMLLWhourly = fillgaps(residualFeetMLLWhourly);
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% Use the readNOAABuoy function to read the data from NOAA buoy 44020
% readNOAABuoy(buoyNumber,years)

[buoyTime,buoyWSPD,buoyWDIR,buoyPRES]=readNOAABuoy(44020,1);

tideTimeHourly.TimeZone = 'UTC';
windSpeedResampled = interp1(buoyTime,buoyWSPD,tideTimeHourly,'linear','extrap');
windDirResampled = interp1(buoyTime,buoyWDIR,tideTimeHourly,'linear','extrap');

windSpeedSquared = windSpeedResampled.?2;

% Prepare the data to create arrays to train a NARX neural network
tideForecastHourly = ut_reconstr(datenum(tideTimeHourly),tidecoefNoSurge);
stressN = (windSpeedResampled.”2).*cosd(windDirResampled);

stressk = (windSpeedResampled.”*2).*sind(windDirResampled);
neurallnputNarx = [tideForecastHourly,stressN,stressE];

neuralOutputNarx = tideResampled - MLLWmud;
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neurallnputNarxTrain = neurallnputNarx(300:4950,:);

neuralOutputNarxTrain = neuralOutputNarx(300:4950);
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.
4\ Neural Time Series (ntstool)

7% Welcome to the Neural Network Time Series Tool.

Solve a nonlinear time series problem with a dynamic neural network.

Introduction Select a Problem

Prediction is a kind of dynamic filtering, in which past values of one or more @ Nonlinear Autoregressive with External (Exogenous) Input (NARX)
time series are used to predict future values. Dynamic neural networks, § i . i
which include tapped delay lines are used for nonlinear filtering and Predict series y(t) given d past values of y(t) and another series x(t).

prediction.

There are many applications for prediction. For example, a financial analyst x ¥t} = flxit-1),...x(t-d),
might want to predict the future value of a stock, bond or other financial y(t-1),...y(t-d))

instrument. An engineer might want to predict the impending failure of a
Jjet engine. = 2 s
(© Nonlinear Autoregressive (NAR)

Predictive models are also used for system identification (or dynamic Predict series y(t) given d past values of y(t).
meodelling), in which you build dynamic models of physical systems. These

dynamic models are important for analysis, simulation, monitoring and
control of a variety of systems, including manufacturing systems, chemical > D y(t) = fly(t-1),..y(t-d))
processes, robotics and aerospace systems. |

This tool allows you to solve three kinds of nonlinear time series problems
shown in the right panel. Choose one and click [Next]. ) Nonlinear Input-Output

s of series x(t).
more accurate than this solution. Only use this solution if past values of y(t) 1

x(t) D—Di—b{l y(1) = f(x(t-1),...x(t-d))

B To continue, click [Next].

& Neural Network Start M4 Welcome 4 Back & Next

—{[& NARX 4

[& 7. FF Neural Time Series Jf& Ff2 =03l
FAFTFI A Neural Time Series T EL7JI|4F NARX 484% » di 4 DL TS ¢
% Solve an Autoregression Problem with External Input with a NARX Neural

% Network

% Script generated by Neural Time Series app

X = tonndata(neurallnputNarxTrain,false,false);

T = tonndata(neuralOutputNarxTrain,false,false);
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% Choose a Training Function

trainFcn = 'trainlm'; % Levenberg-Marquardt backpropagation.

% Create a Nonlinear Autoregressive Network with External Input
inputDelays = 1:24;

feedbackDelays = 1:24;

hiddenLayerSize = 9;

net = narxnet(inputDelays,feedbackDelays,hiddenLayerSize,'open',trainFcn);

% Choose Input and Feedback Pre/Post-Processing Functions
net.inputs{1}.processFcns = {'removeconstantrows','mapminmax'};

net.inputs{2}.processFcns = {'removeconstantrows','mapminmax'};

% Prepare the Data for Training and Simulation

[x,xi,ai,t] = preparets(net,X,{},T);

% Setup Division of Data for Training, Validation, Testing
net.divideFcn = 'dividerand'; % Divide data randomly
net.divideMode = 'time'; % Divide up every sample

net.divideParam.trainRatio = 70/100;
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net.divideParam.valRatio = 15/100;

net.divideParam.testRatio = 15/100;

% Choose a Performance Function

net.performFcn ='mse'; % Mean Squared Error

% Train the Network
[net,tr] = train(net,x,t,xi,ai);

netNarx = net;
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