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Integrated Test Labs
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PURPOSE 

– Provide test articles to support aircraft system 

HW/SW development

– Provide simulation environments for aircraft 

systems equivalent to real aircraft interface

– Support from individual system level to fully 

integrated aircraft level testing

– Safety

– Cost
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Requirements

LAB TEST REQUIREMENTS

– Individually stimulate system components

– Test integrated aircraft systems

SIMULATION REQUIREMENTS

– Model Simulation 

– Signal Monitoring

– Fault Injection

– Real/Sim Switching

– Communication Bus Emulation
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LEAD TIMES

– Procuring HW

– Robust Product Line

COST

– > 30% Cost Reduction Comparatively

– Volume Discounts

FAMILIARITY

– Previous Usage

– Lower-Level Customization

Simulation Platform 
Selection
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Platform Architecture

PXI CHASSIS

SLSC CHASSIS

– Routing and Faulting (SET-2010)

– VDT Simulation (SET-1240)

– Digital (Discrete) Output Simulation (SET-2010)

– Real/Sim Switching (SET-2010)
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TECH180 BREAKOUT PANELS

IN-HOUSE SOLUTION CONSTRAINTS

– Time

– Resources

PREFABRICATED CABLES

Platform Architecture
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Integrated Test Lab

PXI Chassis

SLSC Chassis

Target 1

LRU

PXI Chassis

SLSC Chassis

Target 3LRU

PXI Chassis

SLSC Chassis

Target 2

LRULRU

Aero Simulation Model
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Distributed Simulation Architecture

PXI Chassis

SLSC Chassis

Target 1

PXI Chassis

SLSC Chassis

Target 2

PXI Chassis

SLSC Chassis

Target 3

LRU

LRU

LRU
LRU

LRU

LRU
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Distributed Simulation Architecture
OBJECTIVES

-Monitor signals between LRUs

-Inject failure signals to LRUs

-Partially or fully simulate aircraft LRUs

-Instrumentation (Data acquisition)

VERISTAND INTEGRATION

-Simulink Model Generation

-Custom Devices

INTER-TARGET COMMUNICATION

-Data Sharing Framework

-IRIG-B Time Synchronization
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Distributed Simulation Architecture
SIGNAL MONITORING

PXI Chassis

SLSC Chassis

Target 1

PXI Chassis

SLSC Chassis

Target 2

PXI Chassis

SLSC Chassis

Target 3

LRU

LRU

LRU
LRU

LRU

LRU
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Distributed Simulation Architecture
FAULT INJECTION

PXI Chassis

SLSC Chassis

Target 1

PXI Chassis

SLSC Chassis

Target 2

LRU

LRU

LRU
LRU

LRU

LRU

PXI Chassis

SLSC Chassis

Target 3

PXI Chassis

SLSC Chassis
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Distributed Simulation Architecture
LRU SIMULATION

PXI Chassis

SLSC Chassis

Target 3

PXI Chassis

SLSC Chassis

Target 1

PXI Chassis

SLSC Chassis

Target 2

LRU

LRU

LRU
LRU

LRU
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Distributed Simulation Architecture
MULTIPLE LRU SIMULATION

PXI Chassis

SLSC Chassis

Target 3

PXI Chassis

SLSC Chassis

Target 1

PXI Chassis

SLSC Chassis

Target 2

LRU

LRU

LRU
LRU
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Distributed Simulation Architecture
INSTRUMENTATION (DATA ACQUISITION)

PXI Chassis

SLSC Chassis

Target 1

PXI Chassis

SLSC Chassis

Target 2

PXI Chassis

SLSC Chassis

Target 3

LRU
LRU

LRU

LRU

LRULRU
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Operator Station
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LABVIEW FOR SIMULATION CONTROL

– VeriStand Engine

TEST AUTOMATION

– In-House Framework

– Python Scripting

DATA VISUALIZATION

– Grafana

Control & User Interface
A/C LRU

A/C LRU

A/C LRU

PXI Chassis

SLSC Chassis

Target 1

PXI Chassis

SLSC Chassis

Target 2

PXI Chassis

SLSC Chassis

Target 3
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Test Labs With NI
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LAB BUILDS ✔

– 3 Fully Integrated Labs

– 6 HIL Benches

– Mechanical Rigs

OPERATIONAL ARTICLES WITHIN 3 MONTHS ✔ 

EARLY MILESTONES ACHIEVED ✔

CONTINUED INTEGRATION AND MATURATION
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Thank You
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ni.com

NI CONFIDENTIAL

Give us your feedback!  
Quick 2 Question Survey 

In the mobile app, 

click into the 

session you would 

like to provide 

feedback for

Click “Take the 

Session Survey”
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