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|-Preface

There is a growing number of occultation observations with digital video cameras, somg
them with integrated GPS.

TheQHY174GP@ttps://www.ghyccd.con) camerast the first CMOS camera with built
In GPS timing and in théspecta real alternative to the usualnalogue videdechnology.
Various worldwide occultation results are known gotten with this camera. However,
because ofthe complexsystemQHY174GP&SharpCap (currently for occultation work
the only suitable control softwardttps://www.sharpcap.co.ul ¢ data reduction
/photometry software, there is a deep learning curve that must be gone by the users.
In a workshop at the Archenholsternwarte Berlin the basics and the advanced use of
this camera have been studielttp:// www.iota-es.de/ghyl174gps_workshop.htiml

The swiss DVTI Camera, a second camera with integrated GPS, is under development
(https://groups.io/g/d-vti-cam/).

In the meantime, questions about timestamping came up. Some tests with a SEXTA de
(https://www.kuriwaobservatory.com/SEXTA/SEXTA.hinnhade in preparation for the
Berlin Workshop, some further ones in the last time.

Just now we also have a new Tangra version 3nft@:-f/www.hristopavlov.net/Tangra3)
with greatly improved support for digital video cameras.
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|-Preface

In thistutorial L W{ Somé& iks@ustions how the QHY174GPS SC timestamps work
together with Tangra.

The test system used was mainly a notebook Wwitkli7 2.2GHz, RAM 16GB, \M@me
Premium- 64bit, SSD; SharpC&p2.6248.0 32bit, Pro, the SEXTA device and a camera
QHY174GPS (mono, cooled). The times are usually UT.

SharpCap processes varidugh-precisiontime information provided by the QHY174GPS
camera (or, in case of no GPS, basing on the system time) and timestamps the output |
accordingly. So far ADV is not yet available, there are FITS sequences and SER forma
records possible. THatter is not a dedicated occultion wof&rmat.

To fully utilize the potential of the QHY174GPS camera, LED calibragiconggy
recommended To avoid dropped frames see the Berlin Workshop files. The GPS antent
needs an unobstructed view to the sky.

It is recommended to activate the SC @&tgjing to check whether the GPS data was vali
for particular frames.



|&For those in-a hurry

QHY174GPS in GPS locked state:

The SC timestamp is the GPsart exposure*

In GPS locked and calibrated state, with suitable hardware and approbriate SC settin
e2dz gAfft 3ISH Fy 20SNIXtf GAYAY3I | OOdzNI (

There are no camera delays to be considered.

Digital video cameras without GPS and
QHY174GPS without/lost GPS lock:

The SC timestamp is the franfend time* (the time, the frame is received by SC).
However, for FITS sequences, SC provides with the headerd3y Brestimated
frame *start time*

Thetime reference is the system time (with &lli Qa4 Ay OOdzNJ OA S& 0 «
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IsGPSdockedTangra FITS: sequ. 6

In the following, a sample workflow for a QHY174GPS (locked) 100ms FITS sequence
shown.The pictures refer to the first frame of the sequence.

- Fits-Header

First frame FITS header =)
|

SIMELE = T /f Cg FITS: 0272372020 17:02:-324 -
BITPIX = 1e Choose FITS Time Headers Iangra t|m|ng Select|0n
MAHTS = ] 2 / Dimensicnality —
MNAHIS1 = 430
MRETSZ = 300 @ Timestamp + Exposure (") Start + End Timestamps 71 Maone (Sort by Filename)
CPS5_Long= 13427805 / Longitude
=PS_SFlg= 51 / StartFlag
EB5 5T = '"Z020-02-Z3T1lw:-0Z2:-34_.0000000Z" f StartShutterT . =
— - @ =
cps_sv = 811872 / StartShutterMicrofecond Composition: @) Single Timestamp ) Separate Date and Time
EP5_EFlg= 51 / EndFlag
EPS ET = '2020-02-23T16:02:34_00000002' / EndShutterTi Date / Time Format Type
GPS_EU = 911807.2 / EndShutterMicroSeconds O [DATECIES ,] vyyy-MM-dd THH:mm ss FFF - [Start Bposure v
=05 _NFlg= 51 / HowFlag
'I:—'PS_N'LT - 9112807.1 f MowShutterMicroSeconds D.A.TE—OES= ?DEE—DE—ESTHHEB-#BHE?ZD‘EGPSSEH@ZE -
EPS_Lat = 52_51eleleccecc? / Latitude -
GP5_PPSC= 10000000 / PPSCounter Becausef GPSocked state
EP5_Stat= "Locked / EB5 Status * * .
CPS_ExplU= 99935_.2 / Exposure (microseconds) We Choose Star Xposure glven
EPS_DSYS= -0_.002883 f Syatem clock — PS5 clo .
GPS_DSTB= 562 / Time offset stable for with DATEOBS
ERIH = 100 f Exposure Units
CPS_NI = '"Z020-02-Z23T1e:-02:234_.0000000Z" f MowShutterTi
=ES_H = 256 / Height " |EKF'T||"-"|E v| |SEI:I:||‘|I:|S v|
CPS_Topi= 2 / TempSegquenceNum
BLELEVEL- z0 EXPTIME = 0.1/ 1)
EXTEND = T / Extensions are mzrmittd i
BZERD = 32788 S
BSCALE = 1/
EXETIME = o.1 7 ‘
HDIHSZ = 5_8600001335144 / Fip Vertically  [] Flip Horizontally
YTPIXS5Z = 5_.8e00001335144 /
HBINNING= s [ Pixel Value Mapping [ 0K ] [ Cancel
=S W = 496 / Width
TEINNINE= 17
|SHCREATE= 'SharplCap’ fwE_Z_6257_0, 37 bitl
DATE-QBS= 'Z020-02-Z3T1lw:-02:-34.81187z20" / GP5:S5tart Expusure‘
DEATE-EMNL= "Z0Z20-0Z-Z2T1&-0Z-24_9091158Z" 4 Svatem Clock-Frame Beceived




fifl Tangra v3.7 - data, FITS.16:SEQ

Erter infarmation about used video camera and timing

SClTimestam]<GPS locked Tangra FITS sequl.

L = 1

Frame Actions

Camera/System |QHY174GPS -]

https -/ Avare.ghycicd .com

The QHY174M-GP5 and QHY174C-5GPS cameras wil record the global shutter exposure
starting and ending time with microsecond precision.

Tangra camera and timing selection

Timestamping | UTC Timestamp by the Camera

The camera has access to UTC, typically wia a GPS receiver. It associates accurate time
with the exposures and sends this with each frame as metadata or via the driver.

A

| OK

-] ) (50 (30 () o=

IMeasuring: 0 targets l

- Move to the first frame you want to measure
- Select your first target
- Press the "Add Object’ button

Type: Untracked
Signal Method: Aperture Photometry
Backaround Method: Average Background

jWCﬂohfigu;ing:' Frame: 1 ] Display Mode ~[(0,0)=0]




|<GPS locked Tangra FITS sequ.

o sy

L[ Tangra v3./ - datd, H15:106oE

File  FrameActions Reduction Tools Settings Help

Tangra reduction 5 u L

|2I]20 02°23°16:02:34:8118720°

SEXTA optical read
times:

Start: 16:02:34.811
End: 16:02:34.911
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v TGEED

Because of GH8cked state
we selected *Start Exposure* given

= = with DATEOBS.
G g: Tangra light curves show *Mitdame*

: timestamps:
i

(Start Exp. .811s) + %2 (0.1s) = (Mid861)
Timing corrections are not required.

The SEXTA optical read times agree wi
the times from camera/SC

Timing Correcticns Details

Camera System: Digital
Video Rle Type: FITS
Camera Type: QHY174GPS

Aquisition Delay Applied: Mot Required

Acquisition Delay: -

Reference Time Offset: -

DRI

: 16:02:34 361372

16:02:37 16:02:38 16:02:39

16:02:40

16:02:41

o 1602:34.361372




|IsGPSdockedTangra-SER 9

In the following, a sample workflow for a QHY174GPS (locked) 100ms SER video is sh
pictures refer to the 10 frame of the sequence.

| SER TimeStamp & Exposure

Tems efarrc:

Differert SER recording software may use different time reference for the
SER timestamp. This may also b camera types.
that you know what is the comect time refemence for your video.

Eqosure: (10013 =2 ms
Calculated exposure assuming a constant frame rate and zero dead
time. Please adjust to match the actual exposure.

Camera Bit Depth: No dropped frames
Jitter (3o : {I'K ms

Time Source: | | Em UTC Time -
The jitter should be added as an additional source of emor in the ermor

Colour Handling: | Monochrome bars of the final report. 1t is & dto be close to zeno for UTC
o il onochreme triggered and in-camera UTC timestamps, and non-zero for Windows
Clock timestamps.

REnter SER Rle i

1.




SClTmestam]<GPS locked Tangra SER




