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Introduction: why simulators for Camera Networks

DESIRES

Cameras
Sensing
Processing
Communication
Battery-powered

Network
Collaboration
Adaptation
Scalability

Reproducibility
L External factors
e
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Existing simulators for camera networks

Code
(O)VAVAY, C++
[CVPR2007] (Win)
SLCNR* C++
[IEEE JETCAS2013] (\\/in)
CAMSIM Java
[SISO2013]
WSVN** C++
[WMCNC2010] (Linux)
M3WSN** C++

[Simutools13] (Linux)

WISE-Mnet** C++
[SSPD2011] (L|nux)

Type Resources

Processing Comms

Extendable Focus

3D - - - No Virtual
worlds
3D - Vision - Yes Virtual
routines worlds
2D - - Protocols Yes Coordination
2D  Battery, clock, - Wireless, ~ Video
memory MAC monitoring
2D  Battery, clock, - Wireless, Code not Multimedia
memory MAC released TX
2D  Battery, clock, Cameras & Wireless, Yes Camera
memory trackers dummy networks

*Paid license required

**Requires the libraries: Omnet++ and Castalia
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WISE basics: Omnet++

Generic discrete-event simulation engine

Generic modules interactions can be defined
— behaviour Is coded in C++

— Interconnections/composition specified through a Network
Description (NED) language

— parameters can be set through configuration files
Highly flexible and extensible with external libraries

Network elements
— nodes, protocols, channels
— provided (externally) as simulation models (INET, MiXiM, Castalia)

http://www.omnetpp.org

Slide credit: C. Nastasi & A. Cavallaro, 2011
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http://www.omnetpp.org/

*Castalia

WISE basics: Castalia

* Wireless sensor networks (WSNSs), body area networks
(BANSs) and networks of low-power embedded devices

e Defines the wireless environment and the node architecture

Physical process 1

Node 1

B

Node N

|

Wireless Channel

J to/trom Physical Process

Sensors Manager

1 :

Resource Manager

(Battery, CPU state,

U ettt »
Application ¢
4 [ [
| y | Any module
Routing s © [T~ (read only)
(= ; = |
[} ¥ 2 3 |
2 = ——
A = o K
MAC sz v location J
4 ¥ £ 2
) s E Mobility Manager
Radio ~o3

i ; !

to/from Wireless Channel to wireless channel

http://castalia.npc.nicta.com.au/
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WISE basics: architecture

e WISE extends Castalia for Wireless Camera Networks

WISEXXX files = extensions

WiseBasePhysicalProcess

\

A

A

Node (Wise)

A

Y

Node (Wise)

A

Y

Node (Wise)

A

Y
Wireless Channel @y C@

(a) Network Model

CIS centre for
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to/from Physical Process
(WiseBasePhysicalProcess)

$ J

WiseBaseSensorManager - -

WiseBaseApplication
\

Y

Communication Module

f '

to/from Wireless Channel

(b) Node (Wise) Model
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Resource
Manager

Mobility
Manager

'
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WISE basics: discrete event simulation

« Every sensor/node is independent
 There is no linear script (Matlab) or main (C/C++ projects)
 Omnet++ automatically starts nodes and physical processes

« Communication: message exchange between nodes
* Processing: received messages in discrete units

Tic Toc example
More info at http://qoo.gl/L3SYBo
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WISE components: NED files

to/from Physical Process
(WiseBasePhvsical Process)

e Describe internal/external connections A !

= Resource

Manager

WiseBaseSensorManager
module Node { i
parameters: //basic parameters Y
double xCoor = default (0); WiseBaseApplication
double yCoor = default (0); I
Fio..
J

gates: //fconnections from/to other modules
output tUWirEIESSCha””El? Communication Module
input fromWirelessChannel;

output toPhysicalProcess[]; ? +

input fromPhysicalProcess[]; lo/from Wireless Channel
submodules: //submodules of the node .

Communication: node.communication.CommunicationModule; (b) Node (VV[SE) Model

MobilityManager: <MobilityManagerName> like node.mobilityManager.iMobilityManager;
ResourceManager: node.resourceManager.ResourceManager;
SensorManager: <SensorManagerMame> like wise.node.sensorManager.WiseBaseSensorManager

connections allowunconnected: //connections between node and submodules

Mobility

Manager

to Wireless Channe

Communication.toNodeContainerModule --> toWirelessChannel Source COde N
fromWirelessChannel --= Communication.fromModeContainerModule

Application.toSensorDeviceManager --> SensorManager.fromApplicationModule; -h1 .C and .CC
Communication.toApplicationModule --> Application.fromCommunicationModule f”EES
SensorManager.toApplicationModule --> Application.fromSensorDeviceManager;

oo |

ResourceManager . toSensorDevManager --> SensorManager.fromResourceManager; +

. : : : = wQf Queen Mary
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WISE components: sensing

 Moving targets are represented as "Physical processes"
— 2D targets --> moving squares (position and size)
— Type of motion (linear, random,...)
— Frequency for updating position

e Sensing
— Return data only if target is within Field of View (but reads all!)

— WiseCameraSimplePeriodicTracker class implements iterative
sensing --> frequency to be set

Target position update might be
different to sensing frequency

a4
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WISE components: applications

e Sensor logic (processing, receive/send messages,...)

* Application class hierarchy
Comms (neighborgs, interface)

WiseBaseApplication

/N WiseCameraManager
A

: — : Interface for
WiseCameraApplication < ---------- camera sensing

FOVs (neighborgs) /\

, , . Template for target tracking
WiseCameraSimplePeriodicTracker (finite-state-machine)

/\

: Logic of the application
WiseCameraDPF (processing & data exchange)

C I S centre for ‘a_,;_.s’ Queen I\/Iary
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WISE components: application ( initialization)

#include "WiseAppTest.h"
o EStEirtlJF)() lT1EEtr1()(j using namespace std;
Define_Module(WiseAppTest);

#define ALARM_SEND_PACKET O

o Settimers to define |rdetine awn sensorsmwece s =
. #define LOGGER logger <= "[" << simTime() << "] @ << self <<
r1()(jEE E; t)EBt]Ei\/l()Ljr ofstream WiseAppTest::logger;
(EB.QJ., fSEEf]SSIf\g} rEitEE) void WiseAppTest::startup()

{

/f This function is called upon simulation start-up
if (!logger.is_open())
logger.open{"myLog.txt");

] Inltlallze Varlables LOGGER << "WiseAppTest::startup() called" << endl;

// Set alarm to send a packet (0 delay -= MNOW).

setTimer (ALARM_SEND PACKET, 0):

/f Set alarm to request a sample to the sensor manager (in 8
setTimer (ALARM_SENSOR_SAMPLE, 28);

}

void WiseAppTest::finishSpecific()

{
/f This function is called when simulation is finishing
LOGGER << "WiseAppTest::finishSpecific() called" =< endl;

|
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WISE com

ponents: application ( processing)

Response to
received message
(on-demand task)

fromNetworkLayer()

Timer callback
(repetitive task)

timerFiredCallback()

centre for
intelligent sensing

CIS

void WiseAppTest::fromNetworkLayer (WiseApplicationPacket * rcwvPacket,
const char *src, double rssi, double 1gi)
{
// Function called when a packet is received from the network
/f layer of the communication module
LOGGER << "WiseAppTest::fromNetworkLayer({) called" << endl;

// Print some packet info: sender ID, RSSI, LQI, payload(hex)
LOGGER << "“tRx from" << string(src) << " with rssi=" << rssi <<

" 1lgi=" << lgi << endl << "\‘tPayload[] = " << hex;
for (unsigned c = 0; ¢ < 100; cC++)

logger =< (unsigned int) rcvPacket->getPayload{c) << " ";
logger << dec << endl;
// Calculate application-to-application communication delay and print it
ApplicationInteractionControl_type ctl = rcvPacket-=getApplicationInteractionControl();
double 1 = 1000 * SIMTIME_DBL(simTime() - ctl.timestamp);
LOGGER << "\t appZapp delay = " << 1 << endl;

vold WiseAppTest::timerFiredCallback{int index)

1

// Called when an alarm expires:

LOGGER << "WiseAppTest::timerFiredCallback() called";

switch (index) {

case ALARM_SENSOR_SAMPLE:// alarm was for sensor reading:
/f query the sensor manager a new sample (image)
requestSensorReading();//call the sensor reading function
break;

case ALARM_SEND_PACKET:// alarm was a send packet: create a simple packet of 19200
// bytes, put some payload and broadcast it.
WiseApplicationPacket * pkt = new WiseApplicationPacket("Test Pkt" 6 APPLICATIOMN_PACKET);
/f set packet details
ro...
toMetworkLayer({pkt, BROADCAST_NETWORK_ADDRESS); //send a message to network
break;

default:
// unexpected alarm ID: generate and error

opp_error{"WiseAppTest::timerFiredCallback(): BAD index");




WISE components: application (communication)

e Via packets WiseCameralCFMsg.msg
. . . cplusplus {{
— Defined In *.msg files #include "WiseApplicationPacket_m.h"
. . #include "WiseDefinitionsTracking.h"
— Contains the variables ,,,  ‘include <opency.hpp>

— Depends on application

class WiseApplicationPacket;
class noncobject cv::Mat;

packet WiseCameraICFMsg extends WiseApplicationPacket {

¢ Send paCketS to network- unsigned long trackingCount;
. unsigned long iterationStep;
— Specific nodes unsigned int targetID;

(in WiseBaseApplication.cc) unsigned int TypeNeighbour;

cv::Mat matrix; // OpenCV matrix

toNetworkLayer() u
— Commesl/vision graph

(In WiseCameraSimplePeriodicTracker.cc) send_messageNeighboursCOM()

send_messageNeighboursFOV()

e Channel: wireless (real) and dummy (ideal)
CIS centre for ‘E,*" Queen I\/Iary
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WISE extensions

o Capturing from Video files

* Directional sensing (2D FOV)

e Communication/Vision graphs
« Buffer for synchronized comms

* Algorithms _‘
— S|ng|e target tracking g i .*‘
« Kalman Consensus Filter (KFC)
» Information Weighted Consensus Filter (IWCF)
— Multiple target tracking
 Information Weighted Consensus Filter (IWCF-NN)

centre for -
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WISE hands-on: installation

Install dependencies of Omnet++

Install Omnet++

Install dependencies of OpenCV

Install OpenCV

Download WISE package*

Setup a project using the WISE package*

o 0k W PE

*|dentical installation for Castalia (not required as it is included in WIiSE)

Only runs in Linux!!
(can run in Windows without OpenCV)

centre for A
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WISE hands-on:

GUI

]

Simulation - WiSE/wise/src/wise/node/application/WiseCameraKCF/WiseCameraKCF.cc - OMNeT++ IDE

N\

P &% Castalia-v3.0
- = WISE
P 44 Binaries
b B Archives
I &l Includes
P = bin
sl> = doc
I = out
P = Simulations
&= 5rC
¥ iz wise
P = Simulations
| = srC
P = node
= = wise
P = qgui
~ = node

Code d
ode ocs\.

\.
Simulations

WISE code

Castalia

P = application
I = sensorManager
P = utils
P = wirelessChannel
P = world
SensorNetwork.ned
& 20131128src.zip
|_E README.txt
P %% CastaliaBin - [x86_64/le]
CHANGES.EXE
2 Doxyfile.cFg

debug

EYT

i*1

}

/*!

{

- + %
File Edit Source Refactor Navigate Search Run Project Window Help

[t =R = 1020 S AN B0 Y| T i SR S P A I A, M= E§ %5 Debug | Simulation

[?5 Project Explorer 22 k = ‘5 ¥ T 0| [g wiseAppTest.cc fl@ WiseCameraKCF.cc 52 =8

Copyright (C): Juan C. SanMiguel, 2013|:|

#include "wiseCameraKCF.h"
#include "TMacControlMessage_m.h"
#include "WiseCameraKCFMsg_m.h"|

Define_Module(WiseCamerakKCF):

#define LOGGER logger << "[" << simTime() << "] @ " << self << " : "
#define BASE_TRACE trace() << "WISEKCF:

ofstream WiseCameraKCF::logger;
std::ofstream *final_writer=NULL;

Class destructor */

~“WiseCameraKCF::~WiseCameraKCF()

if (final_writer) {
final_writer-=>close();
delete final_writer;
final_writer = NULL;

Class initialization and getting of user-defimed variables in omnetpp.ini*/

= =vyoid WiseCameraKCF::at_startup()

/7 Called upon simulation start-up
if (1logger.is_open())
logger.open("mylLog.txt");

if (final_writer == NULL)
final_writer = new ofstream();

/7 Access related-module parameters (read number of targets)
cModule *network = getParentModule()->getParentModule();
n_targets = network->par("numPhysicalProcesses"”);

/f Kalman Filter settings
prochNoiseCov = hasPar("procNoiseCov") ? par("procNoiseCov")
meashNoiseCov = hasPar("measNoiseCov") ? par("measNoiseCov")

0.1;
Tle-1;

5 LICENSE // Consensus settings

=l LICENSE_2 iter_max = hasPar("iter_max") ? par("iter_max") 20;

| LICENSE~ alpha = hasPar("alpha") ? par("alpha") 0.1;

2 makeclean /7init structures and lists

[ Makefile initStructures();

E Makefile.wise Bl con [#Tas [FMod ¥ NED = - s NED | =g Pro |§i Pro | %5 Deb |3 call |+ sea |l New| = O
C I S centre for (2 makemake No NED element or INI file entry selected. e It

intelligent Sl NED_config

W #[*message_exam...

. [software]

J[WEEJDLMF—... v |[wiSE7UserManua... aﬁmmalgss-skyp... |

|[netperf-om netpp...




WISE hands-on: creating an app (1/2)

 New trackers as derived classes of WiseCameraSimplePeriodicTracker

Init resources()
Defines sampling instants At first_sample()

Startup t=0

INIT WAIT FIRST

SAMPLE

t = sample_life

t = sample_life

WAIT
END
SAMPLE

WAIT END
FIRST
SAMPLE

t = sample_tracker — sample_life

At_end_sample() At_sample() At_first_end_sample()
t = sample_tracker — sample_life N
C I S centre for \‘}__:’ Queen Mary
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WISE hands-on: creating an app (2/2)

#include "WiseCameraSimplePeriodicTracker.h"

#include "WiseCameraICFMsg_m.h"

#include "WiseDefinitionsTracking.h" //include for definitions of states and measurements
#include "WiseCameraICF_utils.h" //finclude specific-structures for single-target tracking of ICF

#define MAX_SIZE_BUFFER 10

/%1 \class WiseCameraICF
* Abrief This class implements distributed Single-target tracking based on ICF

Y
class WiseCameraICF : public WiseCameraSimplePeriodicTracker
1
private:
// befine variables Functions to implement
from tracking template
protected:
// Functions to be implemented from WiseCameraSimplePeriodicTracker class
virtual void at_startup(); f{1< Init internal wariables.
virtual void at_timer fired(int index) {} : //1< Response to alarms generated by specific tracker.
virtual void at_tracker_init(): ff1= Init resources.
virtual void at_tracker_first_sample(); //1< Operations at 1st example.
virtual void at_tracker_end_first_sample(); /1= Operations at the end of 1st example.
virtual void at_tracker_sample(); //1< Operations at the =1st example.
virtual void at_tracker_end_sample(); f/1< Operations at the end of =1st example.

/f Functions to be implemented from WiseBaseApplication class

virtual void process_network_message(WiseApplicationPacket *); //!< Processing of packets received from network.

virtual void handleDirectApplicationMessage(WiseApplicationPacket *): //!< Processing of packets received from networ

virtual void make_measurements(const std::vector<WiseTargetDetection=&); //!< Conversion of camera detections into p
//lists of measurements for tracking.

C|S cenre for Functions to implement from base template wQf Queen Mary

intelligent sensing 22/26 University of London
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WISE hands-on: running an app (1/2)

e Configuration (ini files)

B Simulation - WiSE/wise/Simulations/WiseCamera_test/omnetpp.ini - OMNeT++ IDE

+ x
File Edit Source Navigate Search Run Project Window Help
ICinEES R | 0o A | E | euEssilsasenia  Bedsiettamans | K uE F¢ %5 Debug [ [ Simulation
[25 Project Explorer 52 & ¥ = 0O||[¢ wiseAppTest.cc (IE WiseCameraKCF.cc r SensorNetwork.ned (m omnetpp.ini &3 =0

P &< Castaliav3.0
v £ WISE
b #% Binaries
b B Archives
P gl Includes
P &= bin
P =doc
P =out
P = simulations
P =src
v i wise
= ;= Simulations
P = scripts
7 =WiseCamera_test
131105-115148.txt
131105-115749.txt
131106-184654.kxt
Castalia-Trace.txt
mylLog.kxt

[ omnetpp.ini

omnetpp.tmp

P = WiseCamera_test_energy

B . L .

[General]
g b
### Description:

e

### Bypass MAC and Routing should be default (see CommunicationModule.ned)

i

= e
include ../WiseCastalia.ini # ALWAYS include the WiseCastalia.ini file

# B

# Simulation setup

# —==============-=—==-======—===-=—==-================

sim-time-limit = 1000s

SN.field_x = 400 # meters

SN.field_y = 400 # meters

#SN. numNodes = 12

SN.numNodes = 3
#SN.numPhysicalProcesses = 3
SN.numPhysicalProcesses = 1
SN.deployment = "randomized_4x4"
#SN.deployment = "center”
#S5N.deployment = "4x4"

#SN. dummy_communication = true

SN.dummyChannel.collectTraceInfo = true

SN.wiseTerrain.gui = "opencv"
SN.wiseTerrain.gui_wait_start = true
SN.physicalProcessName = "WiseMovingTarget"




WISE hands-on: running an app (2/2)

=

Create, manage, and run configurations

Allows running an OMNeT++ simulation

Run Configurations

LE% FZey

4

€] ¢/c++ Application
¥ Launch Group
< [ OMNeT++ Simulation

B BANtest
B radioTest
[ valuePropagation
B wiseCamera_test
B wiseCamera_test_energy
& wiseCamera_test FOV

E WiseCamera_test_FOV_2D

(] WiseCameraDPF_example3
[ wiseCameraGMSN

& wiseCameralCF_ideal

B wiseCameralCF_NN

B wiseCameralCF_real

B wiseCameralCFe

B wiseCameraKCF

B wisesimpleApp_test

B wiseTracker_test

Filter matched 19 of 20 items

Name: |Wi5eCamera_test_FDV_2D

i Main 1§ Envirunmenﬂ =] Ql:lmml:ll'ﬂ

Working directory

JWiSE/wise/Simulations/WiseCamera_test_FOV_2D | | Browse... ‘
Simulation

Executable: O opp_run @ Other: |fWiSE,:‘CastaliaBin || Browse... ‘
Ini File(s): |omnetpp.ini | | Browse... ‘
Config name: | hd |
Run number: | | Processes to runin parallel: [1—|—]
Options

Record eventlog: @ Default O Yes (0 No

Debug on errors: @ Default O Yes O No

User interface: @ Default © Command line O Tcl/Tk O Other:

More ==

Apply

ReVETL

©)

Close

Run




WISE hands-on: example

NI N~ Lopes > U IS e IR [k vE v ey -

File Edit Source Navigate Search Run Project Window Help
- RGN <30 Ay B A B APl s M ect & §Iv§_vﬂ:|<::|v -] &/ =t ﬁDebug|msimulatinn|
[?5 Project Explorer & = ‘% ¥ = O||[& wiseCameraKCF.cc SensorNetwork.ned [} omnetpp.ini [+ wisecameralCF.h [ 8] =0
ﬁ C all
2 B0 Do rusad @ ME 2 & | tTTTT
scription: ...
| (SN) SN (id=1) (ptr0x38ad650)
[Mpass MAC and Routing should be default (
SN
D e ../WiseCastalia.ini # ALWAYS include the WiseCastalia.ini file
node[1]
dummyChanne fevsicalProcess[o] = OMNeT++/Tkenv - SN -+ x
File Edit Simulate Trace Inspect View Options Help
node[0] g 5 : : 3 sl : :
I-—fi a NS ] RUN. ras?’ EX?R?SS. UN%I:.I.I @ : g FR’ A m o :: el tg : E’J
D 7 JRun #0: SN |E\rent#31 |T:? |Next:SN.node[1].ResourceManager(id:‘
wirelessChannel Msgs scheduled: 6 |Msgs created: 20 |Msgs present: 6
"|Ev/sec: nfa |Sirnsecfsec: nfa |Ew’si msec: nfa
Timer e . . .
Periodic energy calculation message Trinn%er _H?sgge Neighbor Discover TimeQut ) N
- +0.1 +1 - +10 +100 sec
R IE SN (SN) (id=1) s Event #4 T=0 SN.node[0].Application (WiseCameraAppTest, id=12), on selfmsg " {App [STARTUP]}' (cMessag Al
fy_commun1 B scheduled-events | [[** Event #5 T=0 SM.node[1].ResourceManager (ResourceManager, id=17), on "{Power consumption message}'
myChannel. #* Eyent #6 T=0 SN.dummyChannel (WiseDummyWirelessChannel, id=3), on "{Communication [STARTUP]}' (cM
#* Eyent #7 T=0 SN.node[1].SensorManager (WiseCameraManager, id=18), on "{Sensor Dev Mgr [STARTUP]} (i
========== ** Event #8 T=0 SN.node[1].Application (WiseCameraAppTest, id=20), on selfmsg "{App [STARTUP]}' (cMessag
: : ical #* Eyant #9 T=1 SN.dummyChannel (WiseDummyWirelessChannel, id=3), on "{Neighbor Discover}' (WiseApplic
wiseTerrain #* Eyent #10 T=1 SM.node[0].ResourceManager (ResourceManager, id=3), on selfmsg "{Periodic energy calcul
—eTerrain #* Eyent #11 T=1 SN.node[1].ResourceManager (ResourceManager, id=17), on selfmsg "{Periodic energy calc
PR .1g #* Eyent #12 T=1 SN.node[1].Application (WiseCameraAppTest, id=20), on " {MNeighbor Discover}' (WiseApplica
] . |selerrain. #* Event #13 T=1 SN.node[0].Application (WiseCameraAppTest, id=12), on " {Meighbour DiscoverED} (WiseAp|
omnetpp.tmp -physicalProces #* Eyent #14 T=2 SN.physicalProcess[0] (WiseMovingTarget, id=5), on selfmsg "Move' (cMessage, id=0])
= . #* Eyent #15 T=2 SM.dummyChannel (WiseDummyWirelessChannel, id=3), on "{MNeighbor Discover} (WiseAppl
P = WiseGrmes==nnc s i <N .physicalProces #* Eyent #16 T=2 SM.node[0].ResourceManager (ResourceManager, id=3), on selfmsg "{Periodic energy calcul
= i.physicalProced #* Eyent #17 T=2 SM.node[1].ResourceManager (ResourceManager, id=17), on selfmsg "{Periodic energy calc
P & Wiseq id ** Event #18 T=2 SN.node[0].Application (WiseCameraAppTest, id=12), on *{Neighbor Di }' (wiseAppli
\ ¢ l.physicalProced ven = .node[0].Application (WiseCameraAppTest, id=12), on "{Neighbor Discover}' (WiseApplica
b = Wised G B 1r v Ei ?ﬂ ﬁ) E H Y Eh?‘j-;-,ln.—..-,. #* Eyent #19 T=2 SN.node[1].Application (WiseCameraAppTest, id=20), on " {MNeighbour DiscoverED} (WiseAp)
source #* Eyent #20 T=3 SN.node[0].ResourceManager (ResourceManager, id=9), on selfmsg *{Periodic energy calcul
P = Wised #* Eyent #21 T=3 SM.node[1].ResourceManager (ResourceManager, id=17), on selfmsg "{Periodic energy calc
53 oc) ** Event #22 T=4 SN.physicalProcess[0] (WiseMovingTarget, id=5), on selfmsg "Move' (cMessage, id=0
b . S0 ¥ Tas " (cMessag
= Wised #* Eyent #23 T=4 SN.node[0].ResourceManager (ResourceManager, id=9), on selfmsg *{Periodic energy calcul
b e Wiseq amera_test FOV_ ** Eyent #24 T=4 SN.node[1].ResourceManager (ResourceManager, id=17), on selfmsg *{Periodic energy calo
: #* Eyent #25 T=5 SN.node[0].ResourceManager (ResourceManager, id=9), on selfmsg *{Periodic energy calcul
ng NED f
. g iles fr . v iy
P = Wised he NED files fr #* Eyent #26 T=5 SM.node[1].ResourceManager (ResourceManager, id=17), on selfmsg "{Periodic energy calc
i g N #% Eyent #27 T=6 SM.physicalProcess[0] (WiseMovingTarget, id=5), on selfmsg *Move' (cMessage, id=0)
P = Wised ng NED files fr #* Eyent #28 T=6 SN.node[0].ResourceManager (ResourceManager, id=9), on selfmsg *{Periodic energy calcul
b = Wises _ #* Eyent #29 T=6 SN.node[1].ResourceManager (ResourceManager, id=17), on selfmsg "{Periodic energy cala
ng images from #* Eyent #30 T=7 SN.node[0].ResourceManager (ResourceManager, id=9), on selfmsg *{Periodic energy calcul
P = WiseTracker test ¥ v

e e e Plugin path: ./plugifs



Conclusions

 WISE enables research on camera networks via
simulations of realistic environments
— Resource constraints
— Coordination among cameras
— Real communication protocols
— Image/Video processing tools

« Expertise required
— C/C++ language
— Linux programming skills (gcc compiler)
— Non-linear design (i.e. collaborative processing)

e Ongoing work: develop resource-limited scenarios
CIS i WO Queen Mary
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Additional resources: links

e Tutorials Omnet++
— http://Iwww.omnetpp.org/doc/omnetpp/tictoc-tutorial/

— http://titania.ctie.monash.edu.au/netperf/netperf-omnetpp-ide-
getting-started.pdf

— http://web.univ-pau.fr/~cpham/ENSEIGNEMENT/PAU-
UPPA/PROTOCOLES/omnetp.pdf

e Tutorials Castalia
— http://castalia.npc.nicta.com.au/documentation.php

e Tutorials WISE
— http://www.eecs.gmul.ac.uk/~andrea/wise-mnet.html

a4

CIS e wQf Queen Mary

intelligent sensing University of London


http://www.omnetpp.org/doc/omnetpp/tictoc-tutorial/
http://titania.ctie.monash.edu.au/netperf/netperf-omnetpp-ide-getting-started.pdf
http://titania.ctie.monash.edu.au/netperf/netperf-omnetpp-ide-getting-started.pdf
http://web.univ-pau.fr/~cpham/ENSEIGNEMENT/PAU-UPPA/PROTOCOLES/omnetp.pdf
http://web.univ-pau.fr/~cpham/ENSEIGNEMENT/PAU-UPPA/PROTOCOLES/omnetp.pdf
http://castalia.npc.nicta.com.au/documentation.php
http://www.eecs.qmul.ac.uk/~andrea/wise-mnet.html

Additional resources: capturing data pipeline

Request of data —

l Msg ALARM_SENSOR_EXAMPLE

)ALARM_SENSOR_EXAMPLE

WiseCameraApplication.requestSensorReading
Msg SENSOR_READING_MSG & WISE_SENS_NORMAL

SensorDeviceManager WisebaseSensorManager.handleMessage

WisebaseSensorManager.ProcessSampleRequest
To all targets Msg PHYSICAL_PROCESS_SAMPLING

MovingTargets WiseMovingTarget.handleMessage
Msg PHYSICAL_PROCESS_SAMPLING

WiseBaseSensorManager.handleMessage

WiseCameraManager.handleSample

WiseCameraHandle
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Additional resources: synchronization problem

nq n;

TX data (t;) TX data (t,)

No

Implicit coordination strategies require to fuse all neighbour data of the same iteration (ie,
iterations of the consensus approach)
—> Data from same iterations received at different time instants (¢t; # t,)

Solution (for consensus)

Implement a buffer that stores the data of different iterations. Each node will:
- Save up to MAX_TAM_SIZE iterations of consensus in the buffer
- When receiving data, it will be stored in the corresponding buffer position
- When the last data for an iteration of consensus is received, perform
iteration and free the buffer position for other future iterations
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