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Matlab #2/%: Vision.CascadeObjectDetector
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3.2 IBEREF 7t

(1) BB, BERGEHNGEIE.

function tracks = initializeTracks()

tracks = struct(...
“3d.. 13,
“hbox . . ...
"kalmanFilter', {J,
“age', {}.
" totalVisibleCount’, {},
" consecutivelnvisibleCount’, {1,...
‘DTime’, {});

id NPULERIECH . bbox NYEIXT RIVIAFHE ([ _EMAG R SRR, 72
FABER SRS, LFHERTE, AFMER S . kalmanFilter: T2 30 1R
ERIRIR 2R AR X B age: B Okl B E LR ik totalVisibleCount :
R 2538 (S E (AT L) consecutivelnvisibleCount : AN 24 IE ()&
SR AR,

(2)EEEUIm, wEHERES, REANRIHEAEY (Viola-Jones) ,i#id blob 4#r
BIEEE, BRIXMEE .



function obj = initializeObjects()
obj.reader = VideoReader (" A: \#RiZ2\ AJEIEER\video\M_1080_60S. mpd’ )

obj.videoPlayer = vision. VidecoPlayer;
obj.blobAnalyser =vision. CascadeObjectDetector;

obj. blobAnalyser. MinSize=[20 20]:

end

function bboxes = detectObjects (frame)

bboxes = obj.blobAnalyser. step (frame) :

end

Vision.CascadeObjectDetector 4 Matlab ' Viola-Jones AR5l g%k, iH

IR AL O N, AEAZIB R PP Hh R RO 2%

(3) B RIR 2 U8 T

function TracksByPredict ()
for 1 = 1:length(tracks)

bbox = tracks(i).bbox;

predictedCentroid = predict (tracks(1). kalmanFilter) :
predictedCentroid = predictedCentroid — bbox(1:4) / 2:

tracks(1). bbox = [predictedCentroid, bbox(3:4)]:
end

end
IS AR R SRR AS N O AL R, FRREAT RS, K4 R L B ER R AR T
HE
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fuinction [assigmments, unassignedTracks, unassignedDetections] = ...

detectionToTrackAssigrment ()

nTracks = length(tracks):

nDetections = size(bboxes, 1):

cost = zeros(nTracks, nDetections):

for i = l:nTracks
cost (i, :) = distance(tracks(i).kalmanFilter, bhoxes):

end

% % R i () &

costOfNonAssignment = 20;

[assigmments, unassignedTracks, unassignedDetections] = ...
assignDetectionsToTracks (cost, costOfllonAssignment) :

end

SRAFPIE AN BORE A I H AR 1B B2 453 5% bR B0 FRAT AR B, 14X
I H bp o XA PULAE I ENTR R /R RUERAs A R, SESEm H
b it ERLER/EE, FABRKRKEERET . EEE

costofNonAssignment - BRI £ assignDetectionsToTracks(cost,
costOfNonAssignment) /& — # &J 24 FI UL L 53, MR 48 4% 25 PR 2L cost A1 1A

costofNonAssignment 7 BLiF PUab Akl H Az . 7302808 ©aBLiIsiiE. Koic
K757 SN S T O il L7 = 8

(5) HEH O HIHL

RG2S PRGN AR AL B A OB IE o G SRS 3] H A 78 12T 4k 46 0 3]
MHEATAEIE (correct). UNERVBA BAGINE], WA _E—mifggh RitiTR/R 208
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function updateAssignedTracks ()
numAssignedTracks = size(assigrnments, 1):
for 1 = l:numAssignedTracks
trackIdx = assignments(i, 1):

detectionldx = assigmments(i, 2);

bbox = bhoxes(detectionIdx, :);
if “isempty (bbox)
%bbox=predict (tracks (trackIdx). kalmanFilter) ;
bbox=correct (tracks(trackIdx). kalmanFilter, bbox) ;
else
bbox= predict (tracks (trackIdx). kalmanFilter) ;

end

tracks (trackIdx). bbox = bbox: WFHA IS LENECE

tracks (trackIdx). age = tracks(trackIdx).age + 1;
SEFUNEE
tracks (trackldx). totalVisibleCount = ...

tracks (trackIdx). totalVisibleCount + 1;

tracks (trackIdx). consecutiveInvisibleCount = 0;

end

]

(6) BEFARAIATHIL

] function wdatelrassignedTracks ) YEH & 7 Bl
for 1 = 1:length(unessianedTracks)
ind = unassignedTracks (i)
tracks(ind). age = tracks(ind). age + L;SSNEER+1, BEATNHA
tracks (ind). consecutiveInvisibleCount = tracks(ind). consecutivelnvisibleCount + 1:
end

end



(7) kR E R

function deleteLostTracks()
if isempty (tracks)
return;

end

invisibleForTooLong =10;% % EEET AT ALMEL A T 108 E FHT
ageThreshold = 100;%HMEMES/NT1008, BERETLMMES EHMILEEFRE.
SENARBEST T ILMEE F30E

ages = [tracks(:).agel ;%ESAFME

totalVisibleCounts = [tracks(:). totalVisibleCﬁmt:;

vizsibility = totalVisibleCounts ./ ages;

wER CEERT HmsEs

lostInds = (ages < ageThreshold & visibility < 1) | [tracks(:).consecutiveInvisibleCount] >= invisibleForTooLeng;
tracks = tracks (Nlostlnds);

end

WE B E invisibleForToolong 243 %52 AN BT WL Mot £ K T 1% 48wt ) B L ik
ageThreshold = 4FLIE R E RS /N TZAER, BRI & ] LA 5 S8 10 LU & 575
T o 753 MRS I 22 AN o] DL iy 5 R LT

(8) BIEFHIL.

function addiewTracks ()
o R S AR A R i 6 R

HEFSEAL S s E LA HEE (RERE. BEIER) IERE (RERE, 2EEE) IERFE

%kalmanFilter = configureKalmanFilter (' ConstantVelocity' , bbox, [200, 501, [100, 251, 10):
kalmanFilter = configureKalmanFilter ( ConstantAcceleration’, bbox, [250 250 501, [250 100 1001, 100);

dtime=toc:

newlrack = struct(. ..
"4d" ;. nextid, .-
"bbox’, bbox, ...
"kalmanFilter’, kalmanFilter, ...
£-1- - P (.
"totalVisibleCount’, 1, ...
" consecutivelnvisibleCount’, 0, ...
'DTime’, dtime);

tracks(end + 1) = newTrack;%¥ EiFINE NI M ZRET)

end
end
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(9) BREREHEERSE R

function displayTrackinsgResults()

frame = im2uint8(frame) ;
minVisibleCount = 4;
if Tisempty (tracks)
reliableTrackInds = [tracks(:). totalVisibleCount] » minVisibleCount;
reliableTracks = tracks(reliableTrackInds);

if Tisempty(reliableTracks) %&& reliableTracks. islost==0
hoxes = catfl, reliableTracks. bbox)
ids = int32([reliableTracks(:).id]):
labels = cellstr (int2str(ids });
predictedTrackInds =[reliableTracks(:). consecutivelnvisibleCount] > 0:

isPredicted = cell(size(labels))
isPredicted(predictedTrackInds) = { predicted }:
frame = insertObjectAnnotation(frame, ’rectangle’ ,bboxes, labels):
end
end
obj. videoPlayer. step (frams) ;

minVisibleCount I ¥ & 7] ARG IERE P24, WE N 2~4 FURB T .
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5.1 & 5F A Sk R AR

&) R B — P G (Data Association) 3%, HILMWAR Ei,
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FEFF 843

cost = zeros (nTracks, nDetections) ;%% . FEH fE
for i = l:nTracks
cost(i, :) = distance(tracks(i).kalmanFilter, bboxes)
end
Wofiff 1 73 i 7] 7t
costOfNonAssignment =;%IRFBME T E
[assignments, unassignedTracks, unassignedDetections] = ...

assignDetectionsToTracks (cost, costOfNonAssignment) ;
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5.3 MIFR B HIHR S
invisibleForTooLong ANo] Il EymiEiZs B
ageThreshold 2 ML
visibility = totalVisibleCounts ./ ages oI R, AR

BRI Goalll 7k G ol U7 '

[tracks (:) .consecutiveInvisibleCount] ¥#EFAT] IAYESL
H
MatlabH ¥ EIEA]:

lostInds = (ages < ageThreshold & visibility < 1)
| [tracks(:).consecutivelInvisibleCount] >=
invisibleForTooLong;
tracks = tracks(~lostInds);
HEMBRATAET A BN ANENTREMNageThresholdIf B
MR NTREE, SHENEAT IAELMENT

invisibleForTooLong
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