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|I&M - Broad Work areas

* Testing Methodology
* Open source ecosystem for Measurement tools
* Collaboration forum - testing related

Connect. Collaborate. Accelerate.



Testing Methodology

Compute
Project®

Project 1 - Stress testing a Timing Receiver

Using GNSS Simulator and Timing Measurement System

Under Spoofing/Jamming and Degraded Conditions

Demo showcased at WSTS Conference in Denver, May 2022

Writing up test methodology to propose to OCP

Connect. Collaborate. Accelerate.
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Connect. Collaborate. Accelerate.




Varying Satellite Strength & Position

TE

ns 300

Compute
Project®

il

vVa ry| ng GNSS

Spoofing

-400
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TIE + 1 PPS TE Sample time: 33 ms Start: Immediate Duration: 1 days Reference: Internal
c & D i

Channel &, N N Channel E
SWITCHED OFF 1 FRS 1FFS SWITCHED OFF

Measuring (23 hours 28 min 33 $ remaining) | INT REF lRb] ‘-h ““E... HE 100%

Measure TE of 1pps with varying GNSS quality
Measure of TE with Spoofing Connect. Collaborate. Accelerate.




Sighal Spoofing with Leap Seconds

TE

ns 400

Compute
Project®

200 Leap SeCOnd

100

~100 Spoofing

-
-300

-400
-500
0 0.1 0.2 0.3 0.5 0.6 0.7 0.8 0.9 1ks
TIE + 1 PPS TE Sample time: 33 ms Start: Immediate Duration: 1 days Reference: Internal
C & 1| @D i F i

Channel 2, - - Channel E

SWITCHED OFF 1 FRS I FRS SWITCHED OFF 1 FFS

Clock | Masks Rl Clock | Masks | Clock | Masks
Measuring (23 hours 44 min 22 s remaining) | INT REF JRb| - oG, I 100%

Measure TE of 1pps with spoofing Connect. Collaborate. Accelerate.
@ 8000 seconds leap seconds occurs and disturbs the 1pps OUT
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Loss of GNSS

Settings

System

Wed May 4 18:40:21 2022 123 Q‘&

Interference/Jamming

04 0.6 0.8 1 1.2ks
Duration: 1 days Reference: Internal

& i F & i

Start: Immediate

TIE + 1 PPS TE Sample time: 33 ms
C & D

Channel A - N Channel E
SWITCHED OFF 1 FPS 1 FPS SWITCHED OFF

[ Clock | Masks Jiil  Clock | Masks |

Measuring {23 hours 41 min 20 s remaining)

33 E]] H .;;-@'::. -| 100%

Measure TE of 1pps with loss of GNSS signal
. Connect. Collaborate. Accelerate.
Output from the atomic clocks stays constant




Open-Source Test Tools

Compute
Project®

Project 1 - Using TimeCard to measure 1PPS

Compare with Timing Measurement System

Initial comparison done - next slide

More detailed comparison work ongoing

Need to explore Open-Source visualization and analysis tool

Connect. Collaborate. Accelerate.




TimeCard & Sentinel Results

AaT

Select File
Select Metrics
View Results

Generate Report

Export

Time Error
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Time Error (Filtered)

Avg Time Error (cTE)

TIE / ESMC

Jol Rl o}

Application
Mask Status
Time Error A - 1pps TE

Chart Tools
Markers Editor

Chart & Zoom mode
Lnd +
© Overlay @ Stacked
Visible Elements
& Errors (% Labels &% Markers
@ Autohide Threshold % Statistics

Save As Image

X-Axis Display Format:
Elapsed Time

Parameters

CTE Limit +/-
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Averaging Period:

Connect. Collaborate. Accelerate.
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THANK YOU

Connect. Collaborate. Accelerate.




