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rosbagT —%H'S DHHE

Linux

LL

rosbag
271V

I

Windows

rosbag
2714V

< b fid

A1 U

GENES 3/RTCREF
2714V || T7AI

i H % ROS Toolbox|Z CTEEHE

SEURL:
Work with rosbag Logdfiles

https://jp.mathworks.com/help/ros/ug/work-with-rosbag-logfiles.html

(O35 L—ERREE)

far kk =
clea

1:filenum
rvars -except kk filenum filepath filename_v

bagfile = fullfile(filepath, filename_w{kk});
bagMsgs = rosbagreader(bagfile);

% ca
Ccame
came
Ccame
came

% 1i
lida
lida

meraT — #HEV1§

ra_Msgsl = select(bagMsgs,Topic="/usb_caml/image raw2');
ra_Msgsl = readMessages{camera_Msgsl, "DataFormat”,”’

ra_Msgs2 = select(bagMsgs,Topic="/usb_cam2/image_

ra_Msgs2 = readMessages(camera Msgs2, "DataFeormat”, "struct');

darT — 2HV&
r_Msgs = select(bagMsgs,Topic="/rslidar_peoints2");
r_Msgs = readMessages(lidar_Msgs, 'DataFormat’, 'struct’);

targetdirname = erase(filename w{kk},".bag");
targetdir = fullfile(filepath, targetdirname);

came
came
lida

mhkdi
mhdi
mhdi
mhcdi

raldir = fullfile(targetdir, "came
ra2dir = fullfile(targetdir, "came
rdir = fullfile(targetdir, "lidar");

ral")s

r2(targetdir); %7 = )L H{EM
r2{cameraldir);
r2{camera2dir);

r2(lidardir);

imagemaxnum = min([length{camera_Msgsl);length(camera_Msgs2);length(lidar_Msgs)]);

n =
k =

for

1; %18/n(Hz) TEI{§ & 3d7T — 2B
1;

i = 1:imagemaxnum

ifi==(k-1)*n+1 ¥1la/n(Hz) TEIR & 2d7 — 2HIR
camera_imagel = rosReadImage(camera_Msgs1{il})};
camera_image2 = rosReadImage(camera Msgs2{i});

=]

filename = sprintf("%e5d",k);

fullnamel = append{cameraldir,”\",filename,”.png"};
fullname2 = append(camera2dir,"\",filename,"”.png");
imwrite({camera_imagel,fullnamel);
imarite({camera_image2,fullname2);

lidar_points = rosReadX¥Z(lidar Msgs{i});

lidar_intensitys = rosReadField({lidar_Msgs{i},'intensity')};
ptCloud = pointCloud(lidar points, "Intensity’,lidar intensitys);
ptfullname = append(lidardir,"”\",filename);

powrite(ptCloud, ptfullname);
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COCO AllCDWTT
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Type Filters Size Qutput

F—=ytvk

Convolutional 32 3x3 256 x 256
Convolutional 64 3x3/2 128 x128

Convolutional 32 1 x1
1x| Convolutional 64 3x3
Residual 128 x 128

Convolutional 128 3x3/2 64 x64

Convolutional 64 1x1
2x| Convolutional 128 3x3
Residual 64 x 64

Convolutional 256 3x3/2 32x32

Convolutional 128 1 x 1
8x| Convolutional 256 3x3
Residual 32 x 32

Convolutional 512 3x3/2 16x16

Convolutional 256 1 x 1
8x| Convolutional 512 3x3
Residual 16 x 16

Convolutional 1024 3x3/2 8x8

Convolutional 512 1x 1
4x| Convolutional 1024 3 x3

Residual 8x8
Avgpool Global
Connected 1000

Softmax

Darknet-53

(https://arxiv.org/abs/1804.02767
KYBIRA)

Common Objects in Context
(A—=TFo7—5tvhH)
K25 A NDEGRZZT
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SEURL:
YOLO v3 J&E

= A@*% < (_I&Bj&*‘jly)

augmentedTraininghata = transformi{trainingData, EaugmentData);
preprocessedtrainingData = transform{zaugmentedTrainingData, @(data)preprocess(yclovibDetector, data));

numepoch = 188; % epoch#r

miniBatchsize = 12; EEXZnwFdagA

numiteration = numepoch * ceil(height(trainingdataT)/miniBatchsize); Xiteration#r
learningrate = @.8e1; e

warmupPeriod = round{numiteration/2); XE0a-LFwTEE

1zRegularization = @.eees; X L2EBILIES

penaltyThreshold = @.5; £l - ERfE

velocity = []; % A B

= minibatchqueue(preprocessedtrainingbata, 2,...

iiBatchsize”, minieatchsize,...

iigatchFon™, @(images, boxes, labels) createEatchData(images, boxes, labels, classMames),
iBatchFormat”, ["ssce”, ""1,...

3 a:cl‘:n;ackg"”md' true,...

‘outputcast”, ["", “double"]);

mbgTrain

£
iteration = @;

trainresults = struct(‘epcch_v', zeros(numiteration, 1), ...
iteraticn v Zeros(numiteration, 1), ...

zeros(numiteration, 1), ...

» Zeros(numiteration, 1), ...

Eros\numlteratmn, g coo

» Zeros{numiteration, 1),

ClassLoss_v', zeros(numiteration, 1});

for epoch = 1:numepach
reset(mbqTrain);
shuffle(mbgTrain};

while{hasdata(mbgrrain))
iteration = iteration + 1;

[XTrain, ¥Train] = next{mbgTrain};

[gradients, state, lossInfo] = dlfeval({@modelaradients, yolov3Detector, XTrain, ¥Train, penaltyThreshold);
gradients = dlupdate(@(g,w) g + 12Regularization*w, gradients, yolow3Detector.Learnables);

currentlR = piecewiselearningRateWithWarmup(iteration, epoch, learningRate, warmupPeriod, numepoch};
[yolovaDetector. Learnables, velocity] = sgdmupdate(yolovaDetector.Learnables, gradients, welccity, curremtlR);
yolov3petector.State = state;

trainresults.epoch_v{iteration} = epoch;
trainresults.iteration v{iteration) = iteration;
trainresults.currentLR_v{iteration) = currentLr;
trainresults.Totalloss v{iteration) = double(gather(extractdatalossInfo.totalless)));
trainresults.BoxLoss_w(iteraticn) = double(gather{extractdata(lossInfo.boxLoss)));
trainresults.objectiloss_viiteration} = double{gather(extractdata(lossInfo.objLoss)));
trainresults.ClassLoss_viiteration) = double(gather(extractdata{lossInfo.clsLoss)));
end
end

BFEEERALATITILDRE

https://jp.mathworks.com/help/vision/ug/object-detection-using-yolo-v3-deep-learning.html
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o 99.7 99.1 974 997 100.0 100.0

B 994 986 983 980 1000 994
% % | 1000 989 977 989 100.0 100.0
% #° | 1000 99.1 994 989 1000 997
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%% Estimate 3D checkerboard points from images

minCornerMetric = 0.150000;

[imageCorners3d, planeDimension, dataUsed] = estimateCheckerboardCorners3d(imageFilePaths,
intrinsics, squareSize, 'Padding’', padding, ‘MinCornerMetric’, minCornerMetric);

% Filter images and point clouds that are not used
imageFilePaths2 = imageFilePaths(dataUsed);
ptcFilePaths2 = ptcFilePaths(dataUsed);

%% Detect plane segment from point clouds
minDistance = ©.500000;

roi = [-10 @ -18 18 -5 5];

dimTol = 0.05000;

removeGround = true;

rng( default'); e
detectionResults = struct();
k =1;

for i = 1:numel(ptcFilePaths2)
[detectionResults(i).lidarCheckerboardPlane, detectionResults(i).ptCloudUsed] = detectRectangularPlanePoints(ptcFilePaths2{i},
planeDimension, 'RemoveGround’, removeGround, 'ROI', roi, 'DimensionTolerance', dimTol, 'MinDistance', minDistance);
if detectionResults(i).ptCloudUsed
lidarCheckerboardPlanes(k,1) = detectionResults(i).lidarCheckerboardPlane;
ki=k-+:13
end

Error {meters)

end

% Filter images and point clouds that are not used

imageFilePaths3 = imageFilePaths2([detectionResults.ptCloudUsed]);

% Filter image corners that are not used

imageCorners3d2 = imageCorners3d(:, :, [detectionResults.ptCloudUsed]);
% Adjust dataUsed

rmInd = @;

if ~any(rmInd) || isempty(rmInd)
imageFilePaths4 = imageFilePaths3;
imageCorners3d3 = imageCorners3d2;
lidarCheckerboardPlanes2 = lidarCheckerboardPlanes;
else
imageFilePaths4 = removerowl(imageFilePaths3,rmInd);
imageCorners3d3 = removerow2(imageCorners3d2,rmInd);
lidarCheckerboardPlanes2 = removerow3(lidarCheckerboardPlanes,rmInd);

Error (degrees)

end

S URL:
estimateLidarCameraTransform
https://jp.mathworks.com/help/lidar/ref/estimatelidarcameratransform.html

EiHBENE
7 NARO

Translation Errors

« 60 80
Image ~ Point Cloud Pairs

Rotation Errors

0 60 0 100

Image ~ Point Cloud Pairs
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Z#URL: pcfitplane
https://jp.mathworks.com/help/vision/
ref/pcfitplane.html
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SRR DA T (I 2B IEREA) e

Top View

T ——
person 11.04m

-

rPerspective view

S#ZURL:
Detect Vehicles in Lidar Using Image Labels
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