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SSD
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VGG16
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Deep Learning for Robots: Learning from Large-Scale Interaction
http://googleresearch.blogspot.jp/2016/03/deep-learning-for-robots-learning-from.html
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B OS: Ubuntu 18.04 LTS

B ROS: Melodic
B OXS

Fa1—hUTZILDY—XO—F - EXRFIRCDOWNTE, ENBEIOEIZEHE(CEEE:HD
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ros-melodic-uvc-camera
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ros-melodic-web-video-server
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~

IAREAEE 2 BT B M object_detector_msg/\wo—=
B DetectedObject.msgDAERK
B ObjectDetectionResult.msgDAERK

B object_detector/\wo—=
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uvc_camera Jimage. raw preprocess /preproessed object_detector
_nhode 9€- _node _image _yolo_node

//object_detectioﬁ\A
\_  _resut J°

annotation /annotated web_video_server
_node _image _node
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uvc_camera

image_raw
_node /image._

uvc_camera_node
uvc_camera ( http://wiki.ros.org/uvc_camera)

HIASTI)I\AZANSEFRZEUS T D/ — RICE. A—T>2YV—-RDOEEZFIRAIT D,

sudo apt install ros-melodic-uvc-camera

/image_raw

senser_msg/Image ( https://docs.ros.org/en/melodic/api/sensor msgs/html/msg/Image.html)

ROSIFEEDImage X v Z—MEEEND.
S
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. preprocess /preproessed

preprocess_node
src/object_detector/script/preprocess.py

HIAST)\A AN SEE UZEGZ., MAREETILTHRATE DL SERI D, SEIDHITIE
BEERD I A — Y NERGBICEIRT D, BB THNUIUTOUUEEZH D,

m USAX/o0vT /> bS5 NAE

/preprocessed_image

senser_msg/Image ( https://docs.ros.org/en/melodic/api/sensor msgs/html/msg/Image.html )

ROSERZEDImage X v Z—HNXEEN D,
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/preproessed object_detecter /object_detection
_image _yolo_node _result

object_detector_yolo_node

src/object_detector/script/object_detector_yolo.py
A=T2Y—-ATRARASTNBYOLODEEZ, ROS/—RELTSYI TS,
src/object_detector/

scripts/object_detector_yolo.py
lib/pytorch-YOLOv4

git clone https://github.com/Tianxiaomo/pytorch-YOLOv4
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/preproessed object_detector /object_detection
_image _yolo_node _result

object_detecter_yolo_node

src/object_detector/script/object_detector_yolo.py
A—=T2Y—=ATRARAETNBYOLODEEZ, ROS/—RELTSYIT B,

object _detector_yolo.py

#!/usr/bin/env python3

¢ HX=HttvD 21
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/preproessed object_detector ffobject_detectio
_image _yolo_node _result
ObjectDetectionResult

/object_detecter_result detected_objects DetectedObject[]

src/object_detector_msg/msg/ObjectDetectionResult.msg

src/object_detector_msg/msg/DetectedObject.msg DetectedObject _

mMEktEH ZiERz., HMBDAVvE—E0T — Xmin float64
ERT Do — Xmax float64
MHORENE — - float64
— ymax float64
R OEREE confidence float64
YMADIFEID class_id int64
YIARD AT — name string
¢ ﬁﬂ:ﬁt’U’J 22

SEC  Systems Engin ultants Co., LTD. Copyright © 2021 Systems Engineering Consultants Co. LTD. All rights reserved.




ok fmE ./ — N

/preproessed
_image
object_detectio
_result

annotation /annotated
_node _image

annotation_node

src/object_detector/script/annotation.py

Fa1—bMUTILTIE. opencvCK DA LEDEROD LS IMERZHIET Do
/annotated_image

senser_msg/Image ( https://docs.ros.org/en/melodic/api/sensor msgs/html/msg/Image.html)

RGBT # —<v bDER,
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/annotated web_video_server
_image _node

web_video server_node

web_video_server ( http://wiki.ros.org/web video server)

Image FEW D%, Http T/ O REJREIRAEST AR KLU

—LhEUTEETD S/ — K,

sudo apt install ros-melodic-web-video-server

© =ttty
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Launch 77 -1)L

src/object_detector/launch/object_detector_yolo.launch

<launch>
<node name="uvc_camera_node" pkg="uvc_camera" type="uvc_camera_node" />
<node name="web_video_server_node" pkg="web_video_server" type="web_video_server" />
<node name="preprocess_node" pkg="object_detector" type="preprocess.py" />
<node name="object_detector_yolo_node" pkg="object_detector" type="object_detector_yolo.py" >

</node>
<node name="annotation_node" pkg="object_detector” type="annotation.py” />
</launch>

© =ttty
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uvc_camera Jimage. raw preprocess /preproessed object_detector
_node 9€- _node _image _ssd_node

//object_detectioﬁ\A

_result

annotation /annotated web_video_server
_node _image _node

i SR i 1] EFAXRNI—=>0
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/object_detection
result

/preproessed object_detector
_image _ssd_node

object_detector_ssd_node
src/object_detector/script/object_detector_ssd.py

AT — XA TR ESNBSSDDOERE%Z, ROS/—RELTTYVIT B,

src/object_detector/
scripts/object_detector_ssd.py
lib/SSD
git clone https://github.com/lufficc/SSD
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/preproessed object_detector /object_detection
_image _ssd_node _result

object_detector_ssd_node
src/object_detector/script/object_detector_ssd.py

AN - HADREY ONHEEBETH DIz, launchT 7 1 )LDEEDH THYMAIRE ) — K&
ANBRADTENTED,

o e <if Se . BRmrs res. |
e
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Launch 77 -1)L

src/object_detector/launch/object_detector_ssd.launch

<launch>
<node name="uvc_camera_node" pkg="uvc_camera" type="uvc_camera_node" />
<node name="web_video_server_node" pkg="web_video_server" type="web_video_server" />
<node name="preprocess_node" pkg="object_detector" type="preprocess.py" />

<node name="annotation_node"” pkg="object_detector” type="annotation.py” />
</launch>

© =ttty 31
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uvc_camera
_node

preprocess /preproessed object_detector
_node _image _yolo_node

/image_raw

/object_tracking object_tracking ffobject_detectio
_result _node _result

/annotated web_video_server
_image _node

annotation
_node

) 4
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object_detectio object_tracking /object_tracking
_result _node _result

object_tracking_node

src/object detector/script/object tracking.py
A—=—T 2V —-XATRHENDB hSvF 2 TDEREZ, ROS/—RELTSYVITT B,

pip install norfair

/object_tracking_result
src/object detector msg/msqg/ObjectDetectionResult

ObjectDetectionResultZ . B ESNIEIARZENENDZBICEMES ZM59 D,
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Launch 77 -1)L

src/object_detector/launch/object_tracking.launch

<launch>
<node name="uvc_camera_node" pkg="uvc_camera" type="uvc_camera_node" />
<node name="web_video_server_node" pkg="web_video_server" type="web_video_server" />
<node name="preprocess_node" pkg="object_detector" type="preprocess.py" />
<node name="object_detector_yolo_node" pkg="object_detector" type="object_detector_yolo.py" >
<param name="model_path" value="~/catkin_ws/src/object_detector/lib/pytorch-YOLOv4/" />
</node>

| <node namex="object tracking_node" pkg="object detector" type="object tracking.py" /> |
<node name="annotation_node" pkg="object_detector" type="annotation.py" >
|_sremap fromsohjsct detection result to="object tracking result” /> |
P
</node>
</launch>

© =ttty
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