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SE-TOOLKIT
features:

Work with scenarios
prepared with the
SE-SCENARIO
software

SE-TOOLKIT is part
of SE-TK-D-SCNX
development API

More powerful and
maintainable than
prior releases

Support SE-RAY-IR
and SE-FAST-IR
target exploitation

Support of real-time
and non real-time
image computation
in a unified API

SE-IR-SENSOR
library integration

Future releases of
the SE-TOOLKIT
API should also
support:

- SE-RAY-EM for
the generation of RF
sensor signal

The SE-TOOLKIT is made of a set of libraries and application
programming interfaces to help the complex application design and
integration. The main objective of this library is to provide the user
with the maximum of assistance while integrating hardware and
software in the loop simulations. In that frame, the programming
library has been developed in order to be able to answer customer
requests for taking control of the SE-FAST-IR and SE-RAY-IR
products from an external application without having to recompile or
change/adapt the application code.
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Initializing:

o Defining message level

0 Choosing the target exploitation software
among the supported scene generators

Is provided as a single library to compile and
link with. Now, the programmer specifies the
whished exploitation software at run-time.
According to the run-time call for the library
initialization, the dynamic libraries associated
to the specified target exploitation software are
loaded

Editing scenario:

o Loading a scenario prepared with
SE-SCENARIO

0 Adding entities such as objects, sensors,
particle systems, flares or clouds

o Defining characteristics of entities

o Defining characteristics of environment

o Choosing an exploitation context
(compatible with the target exploitation
software)

o Defining characteristics of the chosen
context

Session not initializedﬁ

seTkinitialize

[Editing scenario]
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seTkSimulationStop

seTkSimulationStart
-

[Exploiting scenario]

Exploiting scenario:

o Starting a simulation

o Controlling the time advance

o Editing the current position of an entity

o Computing the signal produced by a
sensor and accessing this signal

0 Stopping a simulation

seTkExit

. Session over |

Function Image T .
selection information Unification: unified interface for integrating
and controlling the SE-RAY-IR and SE-
.SCNX ‘ headers ‘ FAST-IR target exploitation software
SE-SCENARIO ‘ Integration: Written in C in order to make its
== TORLNT SIETOOLAT integration into any existing simulation
environment as simple as possible
SE-RAY-IR  SE-FAST-IR HEESE
OpenSceneGraph $"1% &!" &!I%! "#
[ vega, Peromer | Windows™ 2000 and XP
’ SGI IRIX 6.5
| Custom SceneGraph |
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Context of use:

Suited to coding of
user applications
using SE-RAY-IR
(including multi-
threaded versions)
or SE-FAST-IR.

Applications are
identical if SE-RAY-
IR or SE-FAST-IR is
used (the same
functions are used to
manage one or
another).

SE-TOOLKIT allows:
- The loading of
scenario,
atmospheric &
horizon files, objects
and sensors

- The editing of
objects and sensors
- The simulation
management

In addition, the SE-
TOOLKIT allows to
change the current
date:

- forward the
simulation to a given
date

- Computing an
image at a fixed date
- read a computed
image

- Read the current
position of an object
or sensor

What are they used for?

=>Model the incoming radiance from the 3D
scene to the IR sensor for advanced and most
physical studies.
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Enable the creation of a synthetic simulation
loop with an IR sensor, including image
processing algorithms and motion models

SDM  ATM SCN

Sensor
parameters

SE-RAY-IR

TGA
Volt after sensor

Radiance before sensor

SE-TOOLKIT interface  customer own
development with OKTAL-SE advanced scene
generators both in open or closed loop.

specification qualfication

Studies / Open loop / Refined analysis
(Non Real Time techniques)

development

cPU cru §

c I i" NRT SIGS 4" I—' NRT IP

Scenarios Images
sequences _ Iterations for Image Processing algorithms

and tracking algorithms assessment
Synthetic
Environment

NRT SIGS: Non Real Time (Advanced) scene generation package
NRT IP: Non Real Time Image Processing
Iterations / iterative process

SE-TOOLKIT/SE-RAY-IR computes radiance images before sensor
SE-RAY-IR-SENSOR computes volt image after sensor

Studies / Open loop / Monté Carlo analysis
(Non Real Time techniques)

specification qualification

CPU CPU

Accelerated
c@—> ccelerate —1 NRTIP

NRT SIGS
Scenarios Images

& path t sequences Image Processing and tracking reference
C C B c model

DataBase Time Of Day ~Sensor

development

NRT SIGS: Non Real Time (Advanced) scene generation package
NRT IP: Non Real Time Image Processing
Iterations / iterative process

SE-TOOLKIT/SE-RAY-IR computes radiance images before sensor
SE-RAY-IR-SENSOR computes volt image after sensor

What are they used for?

=>Model the incoming radiance from the 3D
scene to the IR sensor for training or fast
studies.

SE-TOOLKIT interfaces customer own
development with OKTAL-SE fast scene
generators both in open or closed loop.
Open Loop case of application
Studies / Open loop/ Monté Carlo analysis specifcation qualfication
(Real Time i
CPU CPU

3D grap_hic board DSP development

STl wre |

&path r Image Processing and tracking reference
gcriciic o

DataBase Time Of Day ~ Sensor
& Meteo

RT SIGS: Real Time (Fast) scene generation package
RT IP: Real Time Image Processing

DSP: Digital Signal Processor

Iterations / iterative process

SE-TOOLKIT/SE-FAST-IR computes radiance images before sensor
SE-FAST-SENSOR-IR/VISUIR computes volt image after sensor

Closed loop case of application:

Studies / HWIL / infrared Projector specitcaton aualficaton
Reference Real IR sensor
Syheto Envonments R projector s
o) | ResliRsecker doveipment
cPU MAp i
My
30 gapnicboard [ e
3 i d
Aocelerated | | t S—
RTSIGS ' "BHARE -
Reterence ——— |
Seonais ecizad pl R photons L)
g “radiance” 5 axes dynamic platform

RT SIGS: Real Time (Fast) scene generation package
2 Iterations / iterative process

SE-TOOLKIT/SE-FAST-IR computes radiance images before sensor
IR seeker client model computes in RT the intended Line Of Sight
Client motion model computes in RT the effective Line Of Sight and position

Closed loop case of application:

Studies / HWIL / Missile Bus interface

Reference Real missie BUS

i S
 paicwms

R
RT SIGS

e
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RT SIGS: Real Time (Fast) scene generation package
DSP: Digital Signal Processor
Iterations / iterative process

SE-TOOLKIT/SE-FAST-IR computes radiance images before sensor
SE-FAST-IR-SENSOR/VISUIR computes volt image after sensor

IR seeker client model computes in RT the intended Line Of Sight

Client motion model computes in RT the effective Line Of Sight and position

Closed loop case of application:
Training / MIL / Host simulator
Sovoen Ervomens

ﬁ—' = x =
30 graphic board
Dynamic
ﬁ—y Accelerated = Model
RTSIGS .

VIS display chramic plaorm

Hidjector

VIS projector

35

RT SIGS: Real Time (Fast) scene generation package
VIS display : Visual Projection/Visualisation/Projection system
Iterations / iterative process

SE-TOOLKIT/SE-FAST-IR computes radiance images before sensor SE-FAST-
SE-FAST-IR-SENSOR/VISUIR computes volt image after sensor

The man in the loop defines the intended Line Of Sight and speed

Host motion model computes in RT the effective Line Of Sight and position
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