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Who we are and what we do 

Calibration inc. optical frequency 

Consulting 

Training 

R&D 

4 full-time staff 



Clocks and time-transfer equipment 

Clocks and oscillators 

 

5 x HP5071 (standard tubes) 

2 x H-maser (in-house built, off line) 

 

UWA cryogenic sapphire oscillator 

Time-transfer equipment 

 

1 x Topcon GGD  

1 x Septentrio 2 

2 x Septentrio PolaRxTR4 Pro 

 

Satre TWSTT modem 



GNSS activities 

Multi-GNSS system 

FPGA  

Opal Kelly XEM6001 

GPSDO  

Jackson Labs 

SMT360 

GLONASS 

NVS-NV08C 

GPS 

Navspark 

Beidou 
Single Board Computer 



GNSS activities 

Low-cost system for TC initiative 



GNSS activities 

Refurbishment of APMP travelling receiver 



GNSS activities 

Supporting traceable use of GNSS devices 

Provided advice to the Australian accreditation body NATA on the 

use and traceability of GNSS devices. 

To support  the use of GNSS, will initially set up GNSS (GPS,GLONASS, 

Beidou) monitoring at Sydney, and then publish data. 

 

Monitoring will be extended to other capital cities as existing NTP server 

infrastructure is upgraded. 



Web timer for verification of stopwatches 

NATA, the Australian accreditation body, requires that 

stopwatches used in test and calibration laboratories be 

checked for correct operation every 6 months. This applies 

to about 3000 laboratories. 

Until recently, the Speaking Clock service was 

recommended as a suitable reference. Traceability and 

accreditation for this service was provided through NMIA, 

but this is no longer the case. 

As an alternative, we have suggested a method using NTP 

but this is somewhat technical and not convenient for some 

users. 



Web timer 

Implementation 

Delay estimation is based on the NTP time stamping model  

START reply received 

user presses START 

User’s browser User’s browser Web/NTP server 

timestamp t0 timestamp t1 timestamp t2 timestamp t3 

query received reply sent 

Javascript Javascript PHP script 



Web timer 

What it looks like 



Web timer 

Performance 

round trip time distribution (N=1000) 

mean = 111 ms 

std dev = 42 ms 

15 outliers > 0.5 s 

time interval error distribution (N=1000) 

mean = 0.5 ms 

std dev = 23 ms 

Test:  

Mouse click driven by 1 pps 

Server external to NMIA, ADSL connection 
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