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mental state
management
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Physics filter

Perspectives filter

Computation of 
spatial relations

Static environment

provider

ENV_ROBOTS

Robots   state
monitor

Objects

monitor

Humans

monitor

ENV

BASE

ENV_OBJECTS

STABLE

HUMAN1
PERSPECTIVE

HUMAN2
PERSPECTIVE

client

...

client

Sensor fusion

client

ROS interface

client

Physics-based position correction

+ timeline

scene graph

world base

t

client

Semantic mapping

client

3D motion planner

+ timeline

scene graph

world semantic_map
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world post_planning
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Human-Aware Task Planner

HTN based

action placeCube(Agent R, Cube C, Area A){
preconditions{

R.hasInHand == C;
};
effects{

R.hasInHand = NULL;
A.stack <<= C;

};
cost{};
duration{};

}

getCube

addCube

buildStack

buildStack

putCube

placeCubepickCube

(...)

handoverCube

domain definition represents 
"expert" knowledge about the 
task
it is human-readable
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place

place

pick place pick

pick place pick

Human-Aware Task Planner

the planner plans for the 
robot AND the human it 

interacts with
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t0 50 100 150 200 250 300 350 400 450

50 100 150 200 250
(ast position (m)

−100

−50

0

50

100

1o
rth

 p
os

iti
on

 (m
)

effiEot1
effiEot2
effiEot3
mana
minnie
momo
ressac1
ressac2



!

!

!

!



!

!
!

!





Functional Level

actual
velocity
rotor_meas

ure

imu
pose_es

nhfc
Task: main 
1ms
Services:
perm
servo

cmd
velocity
rotor_input

desired
state

 pose_es

maneuverpom

state
pose_es

rotorcraft

Task: 
plan ap
Services:
goto
waypoint
take_off
stop, wait

Task: exec 
5ms
Services:
perm

Task: 
main 1ms
Services:
perm
calibrate_imu
start
servo
stop

Task: 
comm ap
Services:
perm
connect
disconnect
monitor

mocap
pose_es

optitrack
Task: 
publish ap
Services:
perm
connect
disconnect
ping

pose_es = or_pose_estimator::state
rotor_input = sequence<double, max_rotors>
rotor_measures = sequence<rotor_state, max_rotors> 

Task: io 
period: 1ms
Services:
perm, 
add_me

port name
type

GenoM Port

Attribute Service
Function Service
Activity Service

Task: filter 
period:1ms
Services:
perm

mag
pose_es

set_…, 
get_… Stop

Task: wo 
10ms
Services:
perm
set_wo_zero

set_…, 
get_…

set_…, 
get_…

set_…, 
get_…
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