HARK-ROS Tutorial
(Optional HARK package for ROS users)

#AZK team



‘ BABRX
Contents

a Publishing/Subscribing “msg” type Topics
m This tutorial uses Harklnt (just an integer) as the most simple example.

= Similar to the following ROS tutorial
(http://www.ros.org/wiki/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29)

o Requesting/Responding “srv” type Topics
m The client sends two integers, and the server returns their summation.

= Similar to the following ROS tutorial
(http://www.ros.org/wiki/ROS/Tutorials/WritingServiceClient%28c%2B%2B%29)

o Dynamic Reconfigure of HARK parameters

= Harkint (an integer) is reconfigured as the most simple example.
o Application of publishing/subscribing HARK std messages
0 Application for LocalizeMUSIC with dynamic reconfigure
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2 Publishing/Subscribing “msg” type topics

Main sheet configuration

RosHarkint_Publisher_and_Subscriber.n

MAIN (subnet)

LOOPO (iterator)

| RosNodeGenerator$ VALUE

node_RosNodeGenerator 1

LOOPO

OUTPUT1

OUTPUT1_28 OUTPUT1 2

Iterator sheet configuration

node_LOOPO_1

RosHarkint_Publisher_and_Subscriber.n

MAIN (subnet)

LOOPO (iterator)

CONDITION

node_Sleep_1

| RosHarkintPublisherg OUTPUT1
node_RosHarkintPublisher 1
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Name Type Ve

INGOE_NAME
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ROS node name
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Parimeters Commess  inpues/Dutputs

| RosHarkIntSubscriber¢ OUTPUT1_2
node_RosHarkintSubscriber_1
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Sampling time for HARK
Iteration.

- Published topic name
- Buffer size for published topic name

- Published value setting
(count number + PARAM)

- Subscribed topic name
- Buffer size for subscribed topic name
- Sleep time after subscription
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a Publishing/Subscribing “msg” type topics

= Running the HARK network file
m Save the network file before closing [eg) pub_sub_Harkint.n ]
= Open a new terminal and type “% roscore”
m Run the HARK network file : “% ./pub_sub_HarkInt.n”

You’ll see something like following

node_RosHarkIntPublisher_1 constructor end...

node_RosHarkIntSubscriber_1 constructor end... If you see some ROS related
ROS node : HarkRosMasterNode generated... error here' type
node_RosHarkIntPublisher_1 initialized... 0

node_RosHarkIntSubscriber_1 initialized... % . "'/I'OS/Setup-Sh

ROS initialized...

on your terminal.
<Int0 >

node_RosHarkIntPublisher_1 Published : [0]

node_RosHarkIntSubscriber_1 Subscribed : [0] [ INFO] [1289788809.709227278]: Received [0] [thread=0x8ecd528]
node_RosHarkIntPublisher_1 Published : [1]

node_RosHarkIntSubscriber_1 Subscribed : [0] [ INFO] [1289788809.874858947]: Received [1] [thread=0x8ecd528]
node_RosHarkIntPublisher_1 Published : [2]

node_RosHarkIntSubscriber_1 Subscribed : [1] [ INFO] [1289788810.048147291]: Received [2] [thread=0x8ecd528]

. — © @ rxgraph
u ChECklng by rxgraph Path: [/ I8l ouiet @ Alltopics @

You‘ c§n see .that the Harl.<lnt1 T
topic is published/subscribed by
HARK_MASTER_NODE node. Fo—— p——
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2 Requesting/Responding “srv” type topics

RosAddHarkint_Client_and_Service.n

MAIN (subnet) | LOOPO (iterator)

| RosNodeGenerator® VALUE

node RosNodeGenerator 1

OUTPUT1
QUTPUTL 1
node_LOOPO_1

LOOPO OUTPUT1

RosAddHarkint_Client_and_Service.n

MAIN (subpet) LOOPO (iterator)

CONDITION

node Sleep_1

| RosAddHarkintServerg OUTPUT1
node_RosAddHarkintServer_1

| RosAddHarkintClient® OUTPUT1 1

OUTPUT1 1

Main sheet configuration

—>

Iterator sheet configuration

node_RosAddHarkintClient 1

Parameters Comments nputsOuttss
Name Type Value

NODE_NAMELstring &/ HARK_MASTER_NODE =

| a7, mee ok
oo mowtiiger ]

Parameters  Comments  Inputs/Outpits

Name ype value
DOWHILE (ol = b
D - T
L
Paramneters | Comments  Inputs/Outputs
Name Type Value
%FC{W\'D‘-“EQ. = 20000 Y
([ SRy o OO
Paramet=  Comments IhputaOutpats
TOPIC NAME 8 HarrSrv ] L
115 DURATION JlISSES R i
—
el mL s OKAQ)

FARK

ROS node name
Eg) HARK_MASTER_NODE

Keep this blank

Sampling time for HARK
Iteration.

- Service topic name
- Buffer size for service

- Sleep time after responce

- Client topic name
- Buffer size for service

-Request parameter setting
Sends [count number] and [PARAM]
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o Requesting/Responding “srv” type topics

= Running the HARK network file
m Save the network file before closing [eg) srv_cli_HarkInt.n ]
= Open a new terminal and type “% roscore”
m Run the HARK network file : “% ./srv_cli_Harklnt.n”

You’ll see something like following

node_RosAddHarkIntClient_1 constructor end...

ROS node : HARK_MASTER _NODE generated... If you see some ROS related
node_RosAddHarkIntClient_1 initialized... error here’ type
node_RosAddHarkIntServer_1 initialized... 0

ROS initialized... % . ~/ros/setup.sh

<Int0 >

on your terminal.
node_RosAddHarkIntServer_1 Output: [0]
[ INFO] [1289790940.132554321]: Request [0 + 10 = 10] [thread=0xa07fe00]
node_RosAddHarkIntClient_1 Published : [10]
node_RosAddHarkIntServer_1 Output: [10]
[INFO] [1289790940.300574616]: Request [1 + 11 = 12] [thread=0xa07fe00]
node_RosAddHarkIntClient_1 Published : [12]
node_RosAddHarkIntServer_1 Output: [12]

\

The client sends two integers, [count] and [count + PARAM].

The server calculates the total and sends back to the client.
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2 Dynamic Reconfigure of HARK parameters

= Main sheet configuration =
SaMels Comments MputsOulias
RosHarkintDynReconf.n — e s
MAIN (subnet) | LOOPO (iterator) NODE_NAME L String 3| HARK_MASTER_NODE =
| 28700 man | Oxo)
[RosNodeGenerator$ VALUE —
node_RosNodeGenerator 1 h:::ﬁ‘ ca:gmts B A
LOOPO$ OUTPUT] ==y, [~
DOWHILE Loal = Ll
node_LOOPO_1 ——
-‘Mq.o L._A“Q‘.:'._i-_‘Q_J
= lterator sheet configuration e —

RosHarkintDynReconf.n

MAIN (subnet) LOOPO (iterator)

CONDITION

node Sleep_1

| RosHarkintDynReconf¢ OUTPUT1
node_RosHarkintDynReconf 1

Parasneters

Comnyents  Inputs/Outputs

Name Type

SECONDS | figal & 20000

Parameters  Comments Inputs/Outpats

Name Type

—> |

OS5 DU‘ATM’JN‘LM o 0.001 A2

FARK

ROS node name
Eg) HARK_MASTER_NODE

Keep this blank

Sampling time for HARK
Iteration.

Sleep time after receiving
dynamics reconfigure.
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2 Dynamic Reconfigure of HARK parameters

= Running the HARK network file
m Save the network file before closing [eg) DynReconf HarkInt.n ]
m Open a new terminal and type “% roscore”
= Run the HARK network file : “% ./DynReconf Harkint.n”
m Open anew terminal and type : “% rosrun dynamic_reconfigure reconfigure gui”

ROS node : HARK_MASTER_NODE generated...
node_RosHarkIntDynReconf 1 initialized...
[ INFO] [1289793120.876684240]: Received [1] [thread=0x923af18]

/HARK_MASTER_NODE E. ROS initialized...
number; 0 == 99 (g <Int 0 > )
l : ) node_RosHarkIntDynReconf_1 Subscribed [1] Reconflgured
node_RosHarkIntDynReconf 1 Subscribed [1]
W [ INFO] [1289793129.366559703]: Received [2] [thread=0x91a1c38]
node_RosHarkIntDynReconf_1 Subscribed [2]
Parameter can be reconfigured [ INFO] [1289793129.399733376]: Received [3] [thread=0x91a1c38]
through this GUI [ INFO] [1289793129.416073718]: Received [5] [thread=0x91a1c38]

[ INFO] [1289793131.381853268]: Received [26] [thread=0x91a1c38]
node_RosHarkIntDynReconf_1 Subscribed [26]
node_RosHarkIntDynReconf_1 Subscribed [26]

= rxgraph shows like...

Path: |, Il " uiet @ Al topics @

<>
/HARK_MASTER_NODE ~{ /HARK_MASTER_NODE/parameter_updates freconfigure_gui_3677_1289725237165

.

/HARK_MASTER_NODE/parameter_descriptions l
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a Publishing/Subscribing HARK standard messages

Here, we construct a network for Sound Paramerers [ | ROS node name
Source Localization, and sound locations o e
are published/subscribed as ROS topics. NODE_ NAME(SEIBRISIIN 8 HARK_ MASTER_NOOE K
Y Y - |L?‘k;7-?9,l A‘.i%ﬂ, = WO'
= Main sheet configuration L
LocalizeMUSIC_with_HarkMsgs_Publisher_and_Subscriber, .
Parameters COMMENtS 'mq FFT window length & Shift length
MAIN (subnet) | MAIN_LOOP (iterator) il Lios
| LENGTH Fitit o 512 L
ADVANCE It = 160 8
[RosNodeGenerator$ VALUE Sl : =
node_RosNodeGenerator_ 1
We-..c4 M (IR OKO).

Parameters €

[Constant$—inputstreamp—mMAIN_LOOP QU
OUTPUT 18 OUTPUT 1 K hq bl k
node_Constant 4 node_lnputStmam_% omments  nputsXOutputs eep t IS al’l
Type Value

Name

TYPE i““

RETRY | it "
~ailt 3 )

EE

Wl 240 MLEG) | OKiO) ;1

| Input wave file name

| Parameters Comments InputsiOutputs

Name Type Value
VALUE subnet param § | ARG1 %A

el /B B, . OKRR
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o Publishing/Subscribing HARK standard messages

= lterator sheet configuration (Overview)

RosHarkMsgsPublisher

LocalizeMUSIC_with_HarkMsgs_Publisher and Subscriber.n . . . .
o - - LocalizeMUSIC estimates publishes the location as
MAIN (subnet) MAIN_LOOP (iterator) . .
location of sound sources a ROS topic “HarkSource”.
MIC_WAVE
- 1 MIC_FFT
y AUDIO MultiFFT LocalizeMUSIC SRC_INFO
NUTEEES NOT-EOFt CONDITIONoge_MultiFFT 1] node_LocalizeMUSIC_1 SRC_WAVE RosHarkMsgsPublishers OUTPUT
node_AudioStreamFfromWave 1 B - = - §$JIEETATURE
SRC_RELIABILITY
N o node_RosHarkMsgsPublisher 2
os®
e®

““
Vg
MIC_WAVE$
MIC_FFT4
MIC_FEATUREY
SRC_INFO9--—meSourceTrackerg—meDisplayLocalizationg OUTPUT 1
SRC_WAVE_SRCH
SRC_WAVE_MAP
SRC_FFT_SRCY
SRC_FFT_MAP
SRC_FEATURE_SRCY
SRC_FEATURE_MAP{
SRC_RELIABILITY_SRCY
SRC_RELIABILITY_MAPY

node_RosHarkMsgsSubscriber 1

o

node_SourceTracker 1 node_DisplaylLocalization_2

RosHarkMsgsSubscriber

-0

RosHarkMsgsSubscriber
subscribes “HarkSource”
and outputs it as HarklO.

Optionally, you can use separated HARK
network files for upper and lower networks.
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FARK

2 Publishing/Subscribing HARK standard messages

» Iterator sheet configuration (Upper side)

INPUT +AwiosmeammeWave

node_AudigStreamFfromWave 1

FFT window length & Shif‘ length

Name Type

LENGTH | Sbnetparam & LENGTH Y
ADVANCE | Sublset pacem) £ || ADVANCE X
USE WA :

s /S el

S

FFT window setting & shift length

Name Type value '
LENGTH |

Gsteeais) o

: ' b i -
B0, PRI, (—
| wmoaw_mmmw LENGTH

!

WINDOW

Stz LMD | oxiOl
|

node_RosHarkMsgsPublisher_2

RosHarkMsgsPublisher® OUTPUT

Localization settings ROS topic name
P
Rame Vre Value o pe valie
NE_CHANNELS _-iJ 3 - ADVANCE m ADVANCE [t/
NBGTH G - e BANE DS L NE. . S—
SAMPLING RATE U 16000 XY TOPIC_NAME MARKWAVE h 8 Harkwiave A
A_MATRIX SR 8 st 03t ") TOPIC_NAME_HARKFFT _‘L HarkF¥FT P
ELEVATION W17 7] TOPIC_NAME HARKFEATURE u;_‘ HarkFeature [l
PEIIOD e 3 [ TOPIC_NAME HARKSOURCE  [SESMIR  f Hark Source |
NUM_SOURCE pr —E R TOSIC_ NAME HARKSARCWAVE  [SSl  | HarkSecive 2
MIN_DEG S 150 Y] TOPIC_ NAME HARKSRCFFT M HarkSrcFFT .
MAX_DEG S 150 = TOPIC_NAME HARKSRCFEATURE u HarkSrcFeature 2
| LOWER_BOUND_FREQUENCYUINESSSI £ || 500 BB | | TOPC NAME HARKSACFEATUREMF M SRS 81 HarkSrcFoatireMFM W ‘
| UPPER_BOUND_FAEQUENCY SIS B4 2600 = BUFFER_NUM u ol 100 WX |
\rvsnenid S s 5. sk RS 10000 .
\
ORI, WIRLSIL, | O | | ATy M0, PO
I L
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2 Publishing/Subscribing HARK standard messages

= lterator sheet configuration (Lower side)

Tracker

node_SourceTracker_1 node_DisplaylLocalization

OUTPUT_1

I node_RosHarkMsgsSubscriber 1

ROS topic name r Keep this blank F

Name Type Value
NB_CHANNELS

NameTypeValue

FFT_LENGTH

ENABLE_DEBUG M
TOPIC_NAME_HARKWAVE M]l HarkWave
TOPIC_NAME_HARKFFT M| HarkFFT
TOPIC_NAME_HARKFEATURE ml HarkFeature
TOPIC_NAME_HARKSOURCE M| HarkSource
TOPIC_NAME_HARKSRCWAVE MI HarkSrcWave
TOPIC_NAME_HARKSRCFFT MI HarkSrcFFT
TOPIC_NAME_HARKSRCFEATURE M“HarkSrcFeature
TOPIC_NAME_HARKSRCFEATUREMFM istiingl & | HarksrcFeatureMFM
ROS_LOOP_RATE M“ 1000000
MSG_BUFFER_NUM Miﬁ 100
DATA_BUFFER_NUM MI 100

[EE

R GRS okl

Sound Activity Detection Parameters

Name Value

Type
THRESH  |fleat il 8 (32
PAUSE LENGTH Mﬁﬁ 1300

MIN_SRC_INTERVAL ; {20

Desuc |

EEE

A
A

EEEEEEEEEEE
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o Publishing/Subscribing HARK standard messages
= Running the HARK network file

= Save the network file before closing [eg) pub_sub_Localization.n ]
= Open anew terminal and type “% roscore”
= Run the HARK network file : “% ./pub_sub_Localization.n your_wav_file.wav”

= rxgraph shows like... = rostopic list shows like...

/HarlFT
/HarkFeature
/HarkSource
JRarkSrcFFT
/HarkSrcFeature
/HarkFeature - [HarkSource /HarkSrCFeatureMFM
/HarkSrcWave
/HarkWave
Jrosout
rosout_a
frosout.agg

HarkSource is published/subscribed in the network file.
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o Localization with the Dynamic Reconfigure

— ROS node name
Here, parameters of modules, P N ,
o ame ype Vialue
“LocalizeMUSIC” and “SourceTracker”
are dynamically reconfigured. NODE NAME S HARK MASTER NOOE x>
Y Y - |L?‘k;7-?9,l A‘.i%ﬂ, = WO'
= Main sheet configuration L
LocalizeMUSIC_with_HarkMsgs_Publisher_and_Subscriber, .
wAN uonet) j’:r*"’ — 'mq FFT window length & Shift length
= | LENGTH Litt 81512 3
ADVANCE It = 160 8
[RosNodeGenerator$ VALUE Sl : =
node_RosNodeGenerator_ 1
LONTH MLBQ) | OKiO) |

Parameters €

[Constant$—inputstreamp—mMAIN_LOOP QU
OUTPUT 18 OUTPUT 1 K hq bl k
node_Constant 4 node_lnputStmam_% omments  nputsXOutputs eep t IS al’l
Type Value

Name

TYPE i““

RETRY | it "
~ailt 3 )

EE

Wl 240 MLEG) | OKiO) ;1

| Input wave file name

| Parameters Comments InputsiOutputs

The main sheet is exactly the

Name Type Value
same as tutorial 4. '
VALUE| subnet paraim § | ARG1 A

el /B B, . OKRR
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o Localization with the Dynamic Reconfigure

= Iterator sheet configuration

AUDIO! _
INPUT +Au<ﬁo$tneamFromWave NOT_EOF§ CONDITION noge wurticrg a3

.
vs?
e®

node_AudioStreamFromWave_1

PUT
ARAMS

node_SourceTracker_ 1

SourceTracker DisplayLocalization¢ OUTPUT

EEEEEEEEEENEER node_DisplaylLocalization_2

node_RosHarkParamsDynReconf 1

Reconfigured HARK parameters

This module receives reconfigured parameters
\L from GUI and outputs them as Hark parameters.

Dynamic reconfigure GUI (in ROS)

D © ® Reconfigure

Sleep time after receiving the File

dynamic reconfigure AT MASTER NODE A
®©® flowdesigner HarkParamsDynReconfEnable:

LocalizeMUSIC_num_source; | == 72 1
Parameters. Comments Inputs/Outputs LocalizeMUSIC_min_deg: 180 180 180 |
Name Type value LocalizeMUSIC_max_deg: ~180 e======= 1 ) 180 (139 |
LocalizeMUSIC lower bound frequency: 0 « 8000 (500 \
LocalizeMUSIC_upper_bound_frequency; 0 === 8000 (2300 ]
B _ SourceTracker thresh: 0 = 100 (23 i
ROS_DURATION| float. " v [ 0.001 }LJ SourceTracker_pause length: O == 1 5000 (goop |
SourceTracker_min_src_interval: 0 = 180 \?9 |
_AATH) | BLEO | oK) | e e
HRLE_time_constant: 9.6e+05 (16000 |
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FARK

o Localization with the Dynamic Reconfigure
= How to add PARAMS input for modules?

Original Modules

®LocalizeMUSIC®
node_LocalizeMUSIC 1

¢SourceTrackerg

node_SourceTracker_1

=

0 Click “Inputs/Qutputs” tab

Parameces Comments  jnput
Name
N HANN, ‘e g 7]
ENGT e B 512 vy
CANPLING RA we R 1 800X .
.| 18y
AT e § - V.
yle Hloat i 7]
= i al
0 =3 Lo “Q‘.
UM SOURCE u.; W
N o€ *.7]
MAX DEG ue =]
LOWER BOUND FREQUENCY S Y
UPPER_BOUND_ FREQUENCY Lt 80 vy
2 e .7
DEBUG ool Ly daise H
~a T LMeem | oug

Modules with hidden inputs

INPUT >
PARAMS LocalnzeMUSlc+

node_LocalizeMUSIC_2 Dynamic reconfigure function uses
hidden input ports (PARAMS).
mms Source'nacker+ putp ( )

node_SourceTracker 2

6 Input “PARAMS” in the form. o Press “OK”

Then press “Add “

9 © flowdesigner

Peumeters Commehty eutsOutputs

| Pananey
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o Localization with the Dynamic Reconfigure

Running the HARK network file

[
m Save the network file before closing [eg) DynReconf_Localization.n ]
m Open a new terminal and type “% roscore”
= Run the HARK network file : “% ./DynReconf Localization.n your_wav_file.wav”
m Open a new terminal and type : “% rosrun dynamic_reconfigure reconfigure_gui”
m rostopic list shows like... L] Reconfigure GUI Check this to set reconfigure enable
2 @ ® Reconfigure
/HARK_MASTER_NODE /parameter_descriptions File
/HARK_MASTER_NODE /parameter_updates ' HARK_MASTER_NODE ey
/FOSOUt f HarkParamsDynReconfEnable: 7
/rosout_agg LocalizeMUSIC_num_source; | == 2 }
LocalizeMUSIC_min_deg: ~180 180 (L7180 \
o o i 180 o 180
Parameters for Sound Source Localization _ LocllzeioIC ax deo: (180 )
LocalizeMUSIC_lower bound frequency: O = 8000 (500 |
LocalizeMUSIC upper bound freguenc¥: 0 e 8000 2800 |
Parameters for Sound Activity Detection Zlizalins Gl 123 *
SourceTracker pause length: 0 == 5000 (goo i
0 e 180 [~
Parameters for Speech Enhancement HELE (& "loss |
HRLE time_constant: 160 9.6e+05 [ 16000
= rxgraph shows like...

/HARK_MASTER_NODE /HARK_MASTER_NODE/parameter_updates }

l /HARK_MASTER_NODE/parameter_descriptions

s Jreconfigure_gui_20104 1289802515073

-

o> —frmm]



