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Séverin Lemaignan - PAL Robotics
SoRAIM Winter School - Grenoble, Feb 2024
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What does it take to build
an autonomous robot?
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"Cognitive"
architecture?

Diagram courtesy Paul Baxter
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HLoc

/front_camera/fisheye/image_raw/compressed

/rear_camera/fisheye/image_raw/compressed

/robot_pose [geometry_msgs/PoseWithCovarianceStamped] MOCK: Yolact3D
tF: camera frames /slam/occupancy_map [OccupancyGrid]

/Jtorso_front_camera/aligned_depth_to_color [sensor_msgs/Image

ROS service: pose + covariance ¢ /torso_front_camera/color/image_raw [sensor_msgs/Image]
tf

/yolact3d/detected_objects_distribution [yolact3d/Yolact3DObjects] ®
slam_rtabmap

torso_front_camera/infra*/*
[call HLoc to perform global localization]
/torso_front_camera/imu

tf: f/odom ®
/robot_pose [geometry msgs/PoseWithCovarianceStamped] ¢

/slam/occupancy_map [OccupancyGrid] @

Scene perception and understanding
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audio_processing_mode

Jaudio/raw_audio [spring_msgs/I dioData]

/audiofenh_audio [spring_msgs/ ioData] ®

speaker_separation

Jaudio/raw_audio [audio_common_msgs/AudioData]

Jaudio/speaker1/doa [std_msgs/Float32] ®
Jaudio/speaker2/doa [std_msgs/Float32] e
Jaudio/speaker2/stream [audio_common_msgs/AudioData] @

Jaudio/speaker1/stream [audio_common_msgs/AudioData] @

MOCK: speaker_extraction
database of voice embeddings

Jaudio/raw_audio [audio_common_msgs/AudioData]

speakers_id
/humans/voices/speaker2/stream [audio_common_msgs/AudioData]
/humans/voices/speaker1/stream [audio_common_msgs/AudioData]
/humans/voices/speaker1/doa [std_msgs/Float32]
/humans/voices/speaker2/doa [std_msgs/Float32]
Jaudio/ego_audio [audio_common_msgs/AudioData]
/h/v/tracked [hri_msgs/IdsList] ®
faudiofis_listening ®
/h/v/*/doa [std_msgs/Float32] ®
Jaudio/vad ®
tf: /voice_* ®
/h/vfknown [hri_msgs/IdsList] ®
/h/v/*[is_speaking [std_msgs/Bool] ®

/h/v/*/audio [audio_common_msgs/AudioData] e

/audio/doa* [std_msgs/Float32] @

/audio/stream* [audio_common_msgs/AudioData] ®

Audio processing and speech recognition

riva_asr_0
[h/vftracked [hri_msgs/IdsList]
/h/v/*/audio [audio_common_msgs/AudioData]

/h/v/*/speech [hri_msgs/LiveSpeech] @

riva_asr_1
/h/v/*/audio [audio_common_msgs/AudioData]
/h/vftracked [hri_msgs/IdsList]

/h/vf*/speech [hri_msgs/LiveSpeech] @

MOCK: Voice-body matching
tF: /body_*
tF: fvoice_*
/humans/voices/tracked
/humans/bodies/tracked

/h / idate_matches [hri_msgs/ h] @
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basestation_republisher

fizant_camerafisheye/image_rawjcompressed [sensor_mugs/Compressedimage]

Jarsa_frant_camera/colosfimage_raw/theara
Jhead_frant_camera/colorfimage_raw/compressed
Jarsa_frant_camera/aligned_depth_to_colorjimage_rawjtheoca

sestation/Fisheye/... [sensor_msgs/image] ©
basestationjhead_front_camera/.. [sensor_msgs/image] ©

Multi-person visual trac

front_fisheye_2d_body_pase_detector
JFront_camera/Fisheye/image_raw [sensor_msgs/Image]
Jtrackes/tracker_outut [std_msgs/Sering)

front_fisheye_body_tracker

/Front camers; basetation/Faheya/image. rewgompressed {sensar. megs/Compressadimage] D s
2 fFront_camera/fisheye/image_raw [sensor_mags/image]

h/bi*fcropped [sensor_magsfimage]

Jtrackes/tracker_output [std_msgs/String] ©

/i) froi [hei_msgs/NarmskzedRegionOfinteres:20] ®

[/ fskeleton2d [hei_msg/Skeleton20]

ftrackeeftracker_output [std_megs/String]

t: fbody_* »
Jhumans/bodies/tracked [hri_ msgsfidstizt] o

in

bady_to_face_mapper
Jhumans/Faces/tracked [hri_msgsfdsList]
Jhumans/bodies/tracked [hri_msgsAdsList]
/i [hri_msgs{NormakzedRegionOfinterest20]
Jo/bf*/rci [hri_msgs/NormalizedfiegionOfinterest20]

humansfcandidate_matches [hri_msgs/dsMatch] &
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face_tracker

J*_basestation/head_front_camera/... [sensor_msgs/Image]

[h/Ef*[cropped [sensor_msg/image] ®
/h/ff*/roi [hri_msgs/NormalizedRegionOFfinterest2D] ®
J/humans/faces/tracked [hri_msgs/IdsList] @

depth_estimation

/*_basestation/head_front_camera/... [sensor_msgs/Image]

/depth_estimation [sensor_msgs/Image] ®

soft_biometrics_estimator
/*_basestation/head_front_camera/... [sensor_msgs/Image]
/humans/faces/tracked [hri_msgs/IdsList]
/h/Ef*/roi [hri_msgs/NormalizedRegionOfinterest2D]
/humans/candidate_matches [hri_msgs/IdsMatch] [face reco] @

[h/Ff*/softbiometrics [hri_msgs/SoftBiometrics] ®

mask_detector

/h/E[*[cropped [sensor_msg/image]

/h/E/*/has_mask [wpd_msgs/FaceMask] ®

human_2d_pose_estimation

/*_basestation/head_front_camera/... [sensor_msgs/Image]

Jvision_msgs/human_2d_pose [human_2d_pose_estimation/Frame] ®

emotion_estimation

/h/f/*/cropped [sensor_msg/Image]

/h/ff*/expression [hri_msgs/Expression] ®

gaze_estimation
/*_basestation/head_front_camera/... [sensor_msgs/Image]
/depth_estimation [sensor_msgs/Image]
/h/f{*[roi [sensor_msgs/RegionOfinterest]

GazeFrame [2D point in rgb frame] ®

Face & Behaviour recognition

MOCK: activity_recognition

Jvision_msgs/human_2d_pose [human_2d_pose_estimation/Frame]

[?] output to be defined + added to hri_msgs if possible ®
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(surprise for Friday!)
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dialogue_speech
[hfvf*/speech [hri_msgs/LiveSpeech]

/dialogue_speech/eos [dialogue_msgs/EndOfSpeech]

dialogue_arbitrer
[Jregister_server [service]
/dialogue_speech/eos [dialogue_msgs/EndOfSpeech] dialogue_say
/dialogue_arbitrer/update [service] Jdialogue_say/say [service]
/dialogue_start [action server]

/dialogue_arbitrer/query [service] Jtts{Feedback

[dialogue_say/text [String]
Jtask*_ros_server_action [action]

/get_answer [service]
/dialogue_say/say [service)
/human_dialogue dialogue_nlp
/get_answer [service]
recipe_planner
semantic scene description [dialogue_nlp/ntu [JSON String]

Jrask*_ros_server_action [action]

PDDL yaml library
i d s (16T ros_petri_net_node
Jqueries JRPN [action server]
Jupdates
/RPN [action)

Jregister_server [service]

interaction_manager

e/ i ics [hri_s
/dialogue_nlp/nlu [JSON String]
Jeontroller_status [ControllerStatus]

semantic scene description [ON HOLD]

° :
input

/humans/persons/tracked finteraction_manager/query [service]

kb .
k o output? Jregister_server [service]
spoken conversation
Social strategy_supervisor ook st gaals
gestures
i Jtask*_ros_server_action [action]

/dialogue_start
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Robot’s behaviours

go_to_group_action_server
goal

Jcontroller_status [ControllerStatus]

/go_towards [GoTowards]

go_to_body_action_server
goal

Jcontroller_status [ControllerStatus]

/go_towards [GoTowards]

go_to_person_action_server
goal

Jcontroller_status [ControllerStatus]

/go_towards [GoTowards]

go_to_position_action_server
goal
Jcontroller_status [ControllerStatus]

Jgo_towards [GoTowards] @

look_at_position_action_server
goal

Jcontroller_status [ControllerStatus]

/navigate [Navigate]

look_at_person_server
Jcontroller_status [ControllerStatus]

goal

Jlook_at [LookAt] ¢

look_at_action_server
Jcontroller_status [ControllerStatus]

goal

Jlook_at [LookAt] @

behavior_generator
/h/p/tracked
Jlook_at [LookAt]
/go_towards [GoTowards]
tf: /body_*
/h/b/tracked
tf: /person_*
/navigate [Navigate]
/slam/local_map [OccupancyGrid]
/h/a/tracked
Jjoint_states

tf: /group_*

Jcontroller_status @
/head_controller/command [JointTrajectory]
tf: /final_point /nav_goal... ®

[nav_vel [Twist] @
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exp_gui
/dialogue_start/status
/diagnostics
/slam/localization_pose
/dialogue_start/goal [dialogue_msgs/StartDialogueActionGoal]
/dialogue_arbiter/reset [Empty]
[experiment_exporter/error_feedback [String]
Jexperiment_exporter/file_update [String]
/interaction_manager/start [Empty]

Jweb/go_to [pal_web_msgs/WebGoTo]

experiment_exporter
/dialogue_say/text [String]
Jexperiment_exporter/file_update [String]
/dialogue_speech/eos [dialogue_msgs/EndOfSpeech]

Jexperiment_exporter/error_feedback [String]

robot gui
/dialogue_say/text
[tts/feedback
/human_dialogue

Jaudiofis_listening
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And the glue?
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https:.//www.ros.org/reps/rep-015
5.html

Plenty of open-source components
(and you can contribute your own!)
http:/wiki.ros.org/hri
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https://www.ros.org/reps/rep-0155.html
https://www.ros.org/reps/rep-0155.html
http://wiki.ros.org/hri
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REP-155:
https://www.ros.org/reps/rep-015
5.html

Plenty of open-source components
(and you can contribute your own!)
http://wiki.ros.org/hri

:::ROS4HRI
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https://www.ros.org/reps/rep-0155.html
https://www.ros.org/reps/rep-0155.html
http://wiki.ros.org/hri
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https://docs.google.com/file/d/1Q54t83yF-r9pPlV8c2JIls7ABc7kYhy9/preview
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And now,
for Marc Hanheide

36

Professor of Intelligent Robotics & Interactive Systems at
Lincoln University

One of the few to actually do long-term, real-world
deployments of social robots

He is (relatively) funny/easy going: you can go and talk to
him as if he was not actually a famous professor. Do!



