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Advanced Weapon Systems

Faults with these weapon systems @ No end-user diagnostic tool
produce a lot of data

@ Complex, or insignificant data in

NG must dispatch engineers with a tool to e
existing tool

collect data

NG will work to resolve the problem, () Expensive to dispatch engineers
traveling to and from as much as needed



Weapon

Collects weapon data:
Event/Error Data,
Status Updates, and
Electrical Data

Controlled and Monitored b GomnectuVia 4z Formats and Cleans Data
ontrolled and Monitore : i I
y> Serial Communication ) </> Graphical User Interfae
Controller Desktop Application %

Automatic and Manual
Log Files

Controller will send data to the software
application via RS 422 serial communication

The application will display the data into GUI
and log file if selected by user

The application will be installed by an
msrt]etlller that does not require administrator
rights



e Key Requirements

The clients
review and
make
comments

Must be able to filter
weapon events and errors
Must be a desktop
app”cation The team The team

introduces a refines the

Read data via RS 422 it of st of

requirements requirements

serial communication
Must be able to output to
logfile




« QT Serial Bus e OOP based
QT Serial Port classes
« QT Graphical User « Dynamic memory =

QT Framework  C++ Backend l-l
&
Interface support management S e
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https://docs.google.com/file/d/1rrtDLD_gE5zybiI0it66tq9ye7mTDj4b/preview




Weapon System Support Software - O

Events Status  Electrical Developer Connection ‘ ¢ @ Connected

Events O, el

ID: 14, 00:00:12:618, Sample event message 3; 2
1Dz 16, 00:00:13:227, Sample event message 3; 2

00:00:13:742, Sample event message 1

00:00:14:254, Qamplp event message 1

00:00:14:767, Sample event message 2; 76; 554

Total Events Total Errors Cleared Errors Active Errors

12 12 9 :

Open Log File Folder & Download

Controller Version: 6.7.2 CRC: 2FSATD3E789 Elapsed Time: 00:00:14 Time Since Last Message:  00:00:00







Events Status  Electrical Developer Connection ‘ # @ Connected

Status
Total Events Total Errors Cleared Errors Firing Events

408 408

Triggers Armed Status

e ©

Engaged Engaged Armed

Fire Rate | Burst Length

Processor State: Running Feeding 1348.14 4

Controller Version: 6.7.2 CRC: 2FSATD3E789 Elapsed Time: 00:00:59 Time Since Last Message:  00:00:00




Events Status | Electrical  Developer Connection ‘ a @ Connected

Electrical

Voltage: 27.5 Voltage: 96.5
Amps: 1.12 Amps: 3.33

Voltage Regulator Servo Motor

Voltage: 19.4 Voltage: 20.2
Amps: 3.3 Amps: 4.9

Controller Version: 6.7.2 CRC: 2FSA1D3E7B9 Elapsed Time: 00:00:14 Time Since Last Message:  00:00:00
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Events Status  Electrical Developer Connection

User Settings

“ Colored Events Output
“ Advanced Log File

® Notify on Error Cleared

-

10000 + | Connection Timeout Duration (msec)

7 - | Auto Saved Log File Limit

-

“ RAM Clearing |1500 -
Max Data Nodes

Controller Version: 6.7.2 CRC: 2FSA1D3E7B9 Elapsed Time: 00:00:06 Time Since Last Message:  00:00:00










REQUIREMENTS -]|] IMPLEMENTATION -] REFINEMENT -
OCTOBER 2023 DECEMBER 2023 MARCH 2024

Refinement to finalize

The team starts Implementation started with .
requirement feasibility demo, transition to project start.
acquisition and general implementation Occurred to GUI and

engineering in tandem back-end performance

with the client

L XU [« JOUU [« SRR [« JUUT [ JOUURRO (o]
INTRODUCTION DESIGN - TESTING -
TO PROJECT - NOVEMBER 2023 MARCH 2024
OCTO B E R 2023 ; " Testing began, starting
T decidad | DeSIQnddoIcumefntanon with unit testing then to
E?n;iiz::ilo: a‘ngtliefr:resrta im aIL(ra]mtfnatthSio:rare Integration;testing. Einally
(?Iient interactions P started Wiagpediupwithiusablliy

testing
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TEAM CONTROLLER TEAM CONTROLLER
SEMESTER 1 PLAN SEMESTER 2 PLAN

AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

MINI-INTRO IMPLEMENTATION

TECH FEASIBILITY TESTING

REQUIREMENTS
SPRINT 1

ENGINEERING FEST
SPRINT 2
SOFTWARE DEMO
SPRINT 3
SPRINT 4
SPRINT 5

SPRINT 6
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e Linear testing path

o Unit testing - 39 total test e g Usaily Tesing
cases E “““““““““

o Integration test - 2 total test ~_y cever—s
cases /7

o Usability testing N /

e QTest library
o QCOMPARE()
o QVERIFY()

e Testing made robust code
segments
e Testing paradigms increased

standardization i



Challenge DESCRIPTION SOLUTION

Front end custom
widgets

Simulated Serial
Communication

Installer

Device to Device
serial
Communication

Testing

Needed a custom feed position and fire
mode

Needed to simulate serial connection to
test program

Needed a working installer with no admin
rights

Needed a test to simulate the weapon to
laptop connection

Needed to integrate unit tests, integration
tests, and usability tests.

Sub classing the QT dial widget

0T serial communication libraries

Inno setup

Laptop to laptop connection via RS422

QTest library
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e Deliver our work to Northrop Grumman
o Software documentation
o Source code
o Installer
o Guides

e Northrop Grumman engineers will continue
our work 1
o Have access to the actual weapon

controller

o Modify our framework




Our clients are Northrop Grumman and the main issues are:

* Long travel times
« Complex data
» (Lack of) End user tool

Our goal is to provide our clients with an easy to use desktop application
SO a non-engineer can diagnose weapon data

We met weekly to showcase what has been accomplished with our clients
during our two week sprints
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