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WHY OBJECT ORIENTED?

» This is not Matlab specific. . .

» Any time we have a number of repeated components with their own properties
(encapsulation)

» The aim is to avoid repeated effort and increase readability

» We can hide away internal intermediate computational steps that we don't need
the user to interact with (abstraction)

> Let's see a scientific/engineering example
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SMC IN ONE MINUTE!

The aim is to infer a posterior distribution of some parameters 6

Model 0 » Check models

Model 6,

Model 653

» Model 0% Update Models?

Model 85

Model 6y
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PARTICLE FILTERING

A very brief introduction

Estimating sequences of probability distributions:
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PARTICLE FILTERING

A very brief introduction

Particle Propagation and Weighting:
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PARTICLE FILTERING

A very brief introduction

Resampling:
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matlab

load apps/matlab/2e819a/bina
RUN_GIB

RUN_SMC=1

NUMBER PARTICLES=20

-batch "gib

)F_shar
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%% Gibbs SMC 3DOF

clear all
close all

if local
task_id = 1;
plt = true;
secs = 15
num_workers = 4;
runGibbs = false;
runSMC = true;
Np = 20;
else
all_secs = [1 5 10 30 60 120];
task_id = str2num(getenv('SGE_TASK_ID'));
plt = false;
secs = all_secs(task_id);
num_workers = 8;
runGibbs = str2num(getenv('RUN_GIBBS'))
runSMC = str2num(getenv('RUN_SMC'));
Np = str2num(getenv('NUMBER_PARTICLES'));
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HOW IN MATLAB?

Full Algorithm

110 % Online learning

111 for tt = 2:T

112

113 % One step predict not worth communication overhead
114 for nn = 1:Np

115 £ilt_gibbs_smc(nn).kf_predict(tt+l);

116 [~ energy] = filt_gibbs_smc(nn).kf_update(tt+1);
117 iw(nn,tt) = -energy;

118 end

119 % Weight Updates

120 w(itt) = w(i,tt-1) + iw(:,tt);

121 nw(:,tt) = normLogWeight (w(:,tt));

122 PY(tt) = logsumexp(nw(:,tt-1)+iw(:,tt));

123 ess(tt) = ESS(nw(:,tt)); % Effective samples

124

125 % Resample?

126 if ess(tt) < thresh & tt > 3 & mod(tt,1) == 0
127

128 % Juggling

129 Filt_old = copy(filt_gibbs_smc)

130 inds = resamp(exp(nw(:,tt)), strat'); % Resample
131

132 fprintf('ESS: %i, Unique Samples: %i\n',floor(ess(tt)),length(unique(inds)))
133

134 % Resampling

135+ for nn = 1:Np[.])

138

139 % Gibbs Move Independent

140 [: parfor nn = 1:Np(_)

171

172 else

173

174 % Don"t move

175 wn_gibbs_smc(:,:,tt) = wn_gibbs_smc(:,:,tt-1)
176 zeta_gibbs_smc(:,:,tt) = zeta gibbs_smc(:,:,tt-1)
177 MS_gibbs_smc(:,:,:,tt) = MS_gibbs_smc(:,

178

179 fprintf('ESS: %i\n',floor(ess(tt)))

180 end

One step ahead - check model quality

Update weights and diagnostics

Need to move?

Resampling

Move each model with Gibbs in parallel

No move - copy old parameters
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HOW IN MATLAB?

The Tricky Bit

139!] % Gibbs Move Independent

140 [ parfor nn = 1:Np

141

142 % Get local Worker Copy

143 £f = filt_gibbs_smc(nn);

144

145 % Sample State

146 ff.sample_state(1:tt);

147

148 % Construct BLR Gibbs move

149 XX = [Ff.xk(:,2:tt-1)]"; % x from t = l:tt-1

150 YY = [Ffuxk(:,3:tt)5y(:,1:tt-2)]"; % x from t = 2:tt, y from t = 1:tt-1
151

152 [ASamp, CSamp,QSamp,RSamp, SSamp] = updateTheta (XX, YY,M0,V0,50,e11,Dx,Dy);
153

154 % Diagonalise System

155 ABar = ASamp - SSamp*(RSamp\CSamp);

156 QBar = QSamp - SSamp*(RSamp\SSamp');

157

158 [wn_gibbs_smc(:,nn,tt),zeta_gibbs_smc(:,nn,tt),MS_gibbs_smc(:,:,nn,tt)] = ...
159 extract_modal(ASamp,CSamp,dt);

160

161 % Update Local copy

162 ff.A = ASamp; ff.C = CSamp; ff.Q = QSamp; ff.R = RSamp; ff.S = SSamp;
163

164 % Reset filter

165 ff.filter(2:tt+1);

166

167 % Return to pool

168 filt_gibbs_smc(nn) = ff;

169 w(nn,tt) = 0; % Reset weights ¢
170 |- end 3. 2%
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HOW IN MATLAB?

The Tricky Bit Il

284 [1] function s = saveobj(self) 302 [1] function self = loadobj(s)
285 303

304 if isstruct(s)
286 mc = PLGSSM; 305 self = LGSSM(s.A,5.C,5.0,5.R,5.y,5.8,5.0,5.U,5.X0,5.P0,5.5);
287 fields = {mc.Propertylist.Name}; 306 me = 2LGSSM;

. 307 fields = {mc.PropertyList.Name};

288 depend = [mc.Propertylist.Dependent]; 308 depend = [mc.PropertyList.Dependent];
289 ff = 1:1length(fields); 309 ff = lilength(fields);

310 for £f = Ff(~depend
2901 for ff = ff(~depend) 311 self.(field:(ff;) - s.(fields{ff));
291 s.(fields{ff}) = self.(fields{ff}); 312 - end
292 | end 313 else

314 error('Not loading struct form')
293 315 end
294 end 316 |- end
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