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2.1 Example | sylvia: 1 event - 2 independent observing systems

87 Sylwvia #1 occults TYC 1932-00469-1 on 2019 Oct 29 from 23h 37m to 23h 49m UT

Star: Max Duration = Z3.0 secs Asteroid: (in DAMIT, ISHM)

Mag V= 3.5 BE = 10.7; R = 5.5 Mag Drop = 3.3 (3.3r) Mag = 13.2

BRL = 8 21 1.7487 (BCRS) Sun - Dist = 9&° Dia = Z86€km, 0.114"

Dec = 25 57 43.12¢ . Moomn: Dist = 115%° Parallax = 2.544"

[of Date: & 2ZZ 12, 25 53 53] : illum = 5 % Hourly dRAL = 1_29&s
Prediction of 2020 Feb 15.0 E 0.020"x 0.015™ in BR 50 dhec = 3.53"

2 moons. {Romulus} 1lkm at 1351km, Period 3.€54dsys, {Bemus} 1lkm st 702km, Periocd 1.373days Orbit@Miriade

http://www.euraster.net/results/20197
/index.html#1029-87

e " { J Ay

Oroonlt 4970, MPCorb2020Jan23 Binary solution 1 : Eepler Errors: Star+PeakEphemiTncent + binary arhit


http://www.euraster.net/results/2019/index.html
http://www.euraster.net/results/2019/index.html
http://www.euraster.net/results/2019/index.html
http://www.euraster.net/results/2019/index.html

2.1 Example | Sylvia: 1 event - 2 independent observing systems
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2.1 Example | sylvia: 1 event - 2 independent observing systems

INARQENAZA GRS




2.1 Example | sylvia: 1 event - 2 independent observing systems

6" Mirr.. QHY174GPS - SER
70/280mm Refr. WAT910HX - AVI

b a1 by Pz U L
oaa LR S Al P R R T T
! x

23:39:30 uT 23:39:40




2.1 Example | sylvia: 1 event - 2 independent observing systems

Data reduction pipeline, camera delay handling

Camera QHY174 WAT910

metry \1, No camera delay
SV/ > % SC-SER > TANGRA:
= Time-reference:
\ ,Start of frame*“
Timing
extract.




| Sylvia: 1 event - 2 independent observing systems

Dependence of D, R on the observation systems and reduction methods

2000 20.05 2010 2015 2020 2025 2030 2035 2040 2045 40.00 4005 40.10 40.15 4020 4025 4030 4035

‘ ‘ ‘ Seconds from 23:39: (UT) ‘ ‘ Seconds from 23:39: (UT)
TANGRA " : TANGRA " .
>AOTA 50 ZAOTA 50

pd
N

7

7
ms ms

TANGRA>PYOTE ] TANGRA>PYO.

PYMV>PYOT. t=*: | PYMV>PYOT.
TANGRA>AOTA TANGRA>AQTA :
TANGRA>PYOTE TANGRA>PYOTE

PYMV>AOTA

PYMV>PYOTE PYMV>PYOTE ' t=—

| | | | | o
Deviations +0.02 ... + 0.1 sec; Conf. level 95% Deviations +0.02 ... £ 0.1 sec; Conf. level 95%

WAT910HX: Instrumental delays applied
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2.1 Example | sylvia: 1 event - 2 independent observing systems

QHY174GPS detailed settings

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 40.00 4005 40.10 40.15 4020 4025 4030 4035

Seconds from 23:39: (UT) Seconds from 23:39: (UT)

TANGRA

>AOTA

TANGRA>PYOTE

o
o
w
%)
a
)
#
P~
—
>—
T
g
B
=
=
©

PYMV>PYOT.

Output Format=SER file (*.ser)

Binning=1x1

Capture Area=480x300
Colour Space=MONO16
Pan=600

Tilt=420

Force Still Mode=0ff
Enable Live Broadcast=0ff

50
ms

Exposure=75

Calibration End Pos-(Fine)=1000
Calibration End Pos (Coarse)=0
Calibration Start Pos (Fine)=0
Calibration Start Pos (Coarse)=0
GPS Calibration LED=0ff
GPS=0On

Timestamp Frames=0n

0. 17 TANGRA
—_— -— SAOTA o UL g |

. 50

TANGRA>PYO.

Cooler Power=215(Auto)
Banding Threshold=35
Banding Suppression=0
Apply Flat=None
Subtract Dark=None
#Black Point

Display Black Point=0
#MidTone Point

USB Traffic=4 Contrast=0 Display MidTone Point=0.5
Offset=400 Brightness=0 #White Point
Amp Noise Reduction=0ff Gamma=1 Display White Point=1

Frame Rate Limit=Maximum
Gain=460

Temperature=-20
Target Temperature=-20

TimeStamp=2019-10-29T23:30:38.06
SharpCapVersion=3.2.6109.0



2.1 Example | sylvia: 1 event - 2 independent observing systems

QHY174GPS detailed settings - calibrated?

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 40.00 4005 40.10 40.15 4020 4025 4030 4035

Seconds from 23:39: (UT) Seconds from 23:39: (UT)

TANGRA TANGRA
—_— ) A0 1 E—
>AOTA 50 >AOTA  —— 50

<>
ms

TANGRA>PYOTE TANGRA>PYO.

PYMV

SAOTA

PYMV>PYOT. PYMV>PYOT.

Yellow: calibration affacting

o
Ll
9D
N
[a
O
#
N
—i
>
T
o}

L.‘
=
=
©

Output Format=SER file (*.ser)
Binning=1x1

Capture Area=480x300
Colour Space=MONO16
Pan=600

Tilt=420

Force Still Mode=0ff

Enable Live Broadcast=0ff
USB Traffic=4

Offset=400

Amp Noise Reduction=0ff
Frame Rate Limit=Maximum
Gain=460

Exposure=75

Calibration End Pos-(Fine)=
Calibration End-Pos(Coarse)=
Calibration Start Pos (Fine)=
Calibration Start Pos (Coarse)=
GPS Calibration LED=0ff
GPS=0On
Timestampefianmes
conjra
2rightness=0
Gamma=1
Temperature=-20
Target. JTemperature=-20

Cooler Power=215(Auto)
Banding Threshold=35
Banding Suppression=0
Apply Flat=None

Subtract Dark=None

#Black Point

Display Black Point=0
#MidTone Point

Display MidTone Point=0.5
#White Point

Display White Point=1
TimeStamp=2019-10-29T723:30:38.06
SharpCapVersion=3.2.6109.0



| Needed ?

Who calibrates? ... Almost no one
And why not? ... Too complicated, not to understand

Why should one? ... Exploiting the full power of the camera (u-sec precision
promised instead of ms)

.. Relevant for high precision timing events
... W/o calibration there can be problems with frame rate, GPS, ...

.. Latest SC versions require calibration
What affects? ... Binning + Capture Area Height + 8/16bit + USB-Traffic + Exposure Time

Is it complicated? ..No! How todoit?



2.2 LED calibration | Needed ?

Who calibrates? ... Almost no one

And why not? ... Too complicated, not to understand

Why should one? ... Exploiting the full po
promised instead of

"“‘-':camera (u-sec precision

.. Relevant for high pre hg events

... W/o calibration there can be problems with frame rate, GPS, ...

.. Latest SC versions require calibration
What affects? ... Binning + Capture Area Height + 8/16bit + USB-Traffic + Exposure Time

Is it complicated? ..No! How todoit? >>>Turnthe LED on > off / off > on



| How to do it ?

Old calibration system: Calibration End Pos (Fine)=

Calibration End Pos (Coarse)=
Calibration Start Pos (Fine)=
Calibration Start Pos (Coarse)=

Exte n S ive te Sts Valid for: 8bit, 1200 x height 1000 blue, brown: ace. to formulblack: QHY174GPS measured values
(n Reverse eng' neeri ng”) e el USB Traffic .

https://forums.sharpcap.co.uk/view T
topic.php?f=28&t=2241&start=30 : StPos-max (IFD, FY)

End Pos

20 5t Pos=max (IFD, FW)

20ms

Measured Measured

# Datenreihent

20ms
Measured
Right side linear part
+ Datenreiheni

—— Linear [Datenrsihent)

200ms

Measured

# Datenreiheni

¥=1,1300 46,112



https://forums.sharpcap.co.uk/viewtopic.php?f=28&t=2241&start=30
https://forums.sharpcap.co.uk/viewtopic.php?f=28&t=2241&start=30
https://forums.sharpcap.co.uk/viewtopic.php?f=28&t=2241&start=30

| How to do it ?

New calibration system: Auto setting of calibration parameters, only fine
adjustment required (since SC 3.2.6226.0)

(~) GPS Controls

GPS | Show Data|[On

GPS Freq ‘
Stabilization l On

GPS Calibration
LED LEDI Off

Calibration &
Pos Adjust

\,ahbratxon End :
Pos Adjust S

After final verification (e.g. dependencies on various hardware
configurations) some further SC improvements are planned.

Example calibrated state : own camera Vvs. IOTA camera

Calibration End Pos Adjust =7509411 =7509413
Calibration Start Pos Adjust =14271 =14277



2.3 Time accuracy | Example: indirect photo flash

Balcony ceiling

\ \ Dimmed photo

\ flash

i "

L]
S = = ; % ://////////
2 ‘, y
41%)
i > Z




2.3 Time accuracy | Example: indirect photo flash

Light Curve - Aperture Photometry, Average Background

Balcony Ceiling File Data Customize  Add-ins

\

QHY174GPS

exp. 40ms

Dimmed photo
\ flash

Frame No: 3308  2020-01-16T21_03_34_Capture_03309fits

Time: 20:05:47.589

Signal-Only » Mo Normalisation = Ne Binning ~ I:‘Includr; Objects =

Light Curve - Aperture Photometry, Average Backgrou

File Data Customize Add-ins

20:04:37

[ 1500
Frame No: 2781
* Time:  20:05:38.626 E
5/N = 45.66

Signal-Only » Mo Nermalisation + Mo Binning - I:‘Includr: Objects ~




| Example: indirect photo flash

Difference of flash times [s]

0.040

Difference of flash times :
QHY174GPS — WAT910HX o 4

0.030 : -
(WAT910HX camera delay taken into account) "

1Sl
TN
(&)

~ - o 0 1n
? [ ? ) 1Y)

20:04:15 20:04:230 20:04:45 20:05:00 20:05:15 20:05:30 uT

365964
Frame No: 334 2020-01-16T21_03_34_Capture_03309fits iy
0.020 ofF
i

0.010
15K, 3+4
1 2 5 6 7T
0.000 - s
1 pi 3 4 6 7 8 9 l

o0——
(<o}
=y
o

20:04:30 20:05:00 20:05:30 UOT

Signal-Only = No Normalisation = No Binning ~ []Include Objects ~

-0.010

-0.020
Flash number




2.3 Time accuracy | SEXTA tests

SEXTA (Southern EXposure Timing Array; T. Barry, D. Gault)

0.0000000.00.0606000000

\
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< .

® = 5 5 9 2% 09 9 9 % %09

“.‘O’QOQQ§’\

500 LED ® 5 5 5 5599958608895

® 9 5 9 9 55 55 9 % % 9%
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time 15 25”0"4’7'9’-’-’«-’@". e
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| SEXTA tests

SEXTA reader v15

[ Eite Edit Utilities
Open  |Map | Stamp | Batch |

Preferred format
@ FITS () JPEG

© BMP () PNG

Image

Sweep = 1 sec 5
Load Image

Load map |[¥]with images

0000000
©co000000CO
c00e000O0

[[] Manual White = 45874

Black = 1376.

Recompose

160239 9

Read optical time stamp

= 0-02-23T17_02_34_Capture_00044.fits
Time Stamps Central time Start time Stop time Exposure
058

Stop LED 9.117

Hold down Shift while moving the mouse

ihemapsoreadiofrthe LED sumbecand tme of 2020-02-23 16:02:39.1172914

illumination.




2.3 Time accuracy | SEXTA tests

SEXTA QHY174GPS test example
Hardware




2.3 Time accuracy | SEXTA tests

SEXTA QHY174GPS test example; camera settings

Orange: calibration relevant settings

100ms_16bit_
480x300_1x1 tr3;
30s FITS sequ.



| SEXTA tests

SEXTA QHY174GPS test example; camera settings -

Orange: calibration relevant settings

Output Format=FITS files (*.fits) Timestamp Frames=0n

100ms_16bit_
480x300_1x1 tr3;
30s FITS sequ.

Binning=1x1

Capture Area=480x300
Colour Space=MONO16
Pan=776

Tilt=412

Force Still Mode=0ff
Enable Live Broadcast=0ff
USB Traffic=3

Offset=20

Amp Noise Reduction=0ff
Frame Rate Limit=Maximum
Gain=100

Exposure=100

GPS Calibration LED=0ff
GPS Freq Stabilization=0n
GPS=0On

Contrast=0

Brightness=0

Gamma=1
Temperature=33

Target Temperature=0
Cooler Power=255(Auto)
Banding Threshold=35
Banding Suppression=0
Apply Flat=None
Subtract Dark=None
#Black Point

Display Black Point=0
#MidTone Point

Display MidTone Point=0.5
#White Point

Display White Point=1

TimeStamp=2020-02-23T716:02:34.9

SharpCapVersion=3.2.6232.0



2.3 Time accuracy | SEXTA tests

SEXTA QHY174GPS test example; camera settings - calibrated

Orange: calibration relevant settings

100ms_16bit_
480x300_1x1 tr3;
30s FITS sequ.

Output Format=FITS files (*.fits)
Binning=1x1

Capture Area=480x300

Colour Space=MONO16

Pan=776

Tilt=412

Force Still Mode=0ff

Enable Live Broadcast=0ff

USB Traffic=3

Offset=20

Amp Noise Reduction=0ff

Frame Rate Limit=Maximum
Gain=100

Exposure=100

Calibration End Pos Adjust=7509411
Calibration Start Pos Adjust=14271
GPS Calibration LED=0ff

GPS Freq Stabilization=0n

GPS=0On

Timestamp Frames=0n
Contrast=0

Brightness=0

Gamma=1

Temperature=33

Target Temperature=0
Cooler Power=255(Auto)
Banding Threshold=35
Banding Suppression=0
Apply Flat=None

Subtract Dark=None

#Black Point

Display Black Point=0
#MidTone Point

Display MidTone Point=0.5
#White Point

Display White Point=1
TimeStamp=2020-02-23T716:02:34.9
SharpCapVersion=3.2.6232.0



| SEXTA tests

SEXTA QHY174GPS test example (100ms_16bit_480x300_1x1_tr3; 30s FITS sq.; cal.)

B = .

SharpCap

File Cameras Options Capture Tools Scripting Help
¥2) Start Capture '&H Quick Capture ~ Stop Capture (1) Pause (]| Snapshot Gim || Live Stack Target Name: - - ~ Zoom: 150%
Screenshot 2020 02 25 16:06:42:4235598
(#) Capture Profiles
ot |__100ms_16bit_480x300_1x1
L N
LN
LE R R (~) Capture Format and Area
% 4 4 Colour Space [ MONO16
[ B N
*oee® Capture Area
.o Binning
L]
[ X XK ] Output Format | FITS files
L ROI
eee Selection
LR N
LR
aee
' K | @ Camera Controls

Exposure 100 ms

j
Quick Picks |
Gain

Frame Rate
imit

Amp Noise

Status Locked Reduction
Sequence # : 24651 Offset
Latitude 528862155 oy
Longitude : 13.:28752€8 :
Start 2020-02-23T16:06:42.00000002Z it

Start (us) : 423559.8 Force Still Mode [Of
End i 2020-02-23T16:06:42.0000000Z (®) GPS Controls

End (us) : 523495.¢ Ges

Now . 2020-02-23T16:26:42.0000080Z g’;ﬁﬂ:ﬁm (on
Now  (us) : 523494.9 GPS Calibraton (G
PPS Counter: leeeeeee b =
Exp. (us) : 99935.2 ot ont 0
Sys Clock : ©.0108s behind GPS -
System/GPS offset stable for : ©:13:29




| SEXTA tests

SEXTA QHY174GPS test example (100ms_16bit_480x300_1x1_tr3; 30s FITS sq.; cal.)

PyMovie > PyOTE: dropped frames?

Version: 2.5.6

| VersionInfo | File: |data
ichange aperture ings 11 lect aperture size

set mask threshold (mskth) counts above background (bkava) | 64074 ||
| Show image contrast control

Plot Robust

Hot Pixels

| auto-run Py

ap02: Frame:287.0
aignal appaum bkavg bkatd
41520 41520 494 052 50.62

TimeDelta: 0.100126 seconds per reading
R Timestamp error rate: 0.00%

Timestamp found: 16: 04.7435562

makth mak] cvxhull xpos ypos minpx maxp:

ap02: Fframe:295.0
aignal appsum bkavg bkastd cvxhull
000 86000 1018.169 159.30 121

Right-dick here for info Thumbnail Two {right-dick here for info)




| SEXTA tests

SEXTA QHY174GPS test example (100ms_16bit_480x300_1x1_tr3; 30s FITS sq.; cal.)

Start LED

9.267 9.317

3 P SR g P T O e 3 E R N N o S S A e S e L R RN AR W LT SN NI LA T A6 ST NN
SEXTA reader: Two conse- A2Y02" 25 16.02-53 2L vAT e
! 09
cutive frames 000
000
000
000
000
o000 00
oo 000
000 EXRY
°0o se e
R e0e
[ ] Qw0
000 CX-X X
00 4444
3 )
000
:0 00 e 3
o
000 - ee 160239 8
000
000
W oo
’& D a 3 9 2020-02-23T17_02_34_Capture_00045 fits
Time Stamps Central time Start time Stop time
" “

Optical
FITS
File

Stop time
9.217

108
Stop LED
158
2020-02-23T17_02_34_Capturs_00044 fits
Central time
9.167

Time Stamps Start time

9.117

Exposure

Start LED 0.100
058

Stop LED
108

Optical
FITS
File

9.117 0.100

2020-02-23 16:02:39.1172914

9.217

2020-02-23 16:02:39.2174174




2.3 Time accuracy | SEXTA tests

SEXTA QHY174GPS test example (100ms_16bit_480x300_1x1_tr3; 30s FITS sq.; cal.)

SEXTA optical exposure = 100ms % 2ms

0.103

0.102

- k|

0.100 ; . - v | 'I
0.099 d d

0.098

SEXTA optical exposure [s]

0.097

0.096 L LR L LR LR L LR L L LR LU E LR LRI




2.3 Time accuracy | SEXTA tests

SEXTA QHY174GPS test example (100ms_16bit_480x300_1x1_tr3; 30s FITS sq.; cal.)

0.003

QHY174GPS FITS start time - SEXTA optical start time < 2ms

0.002

0.002

0.001 -«

0.001

FITS start time - Optical start time [s]

0.000 eSS S SR S S S S T S S S S S e T S TS S T S T S T S TR,
T O NI MO NI N dOONN1L N dO0OONNINDOMO a0 NI OO AN N 0NN MM A0 N
AN N < TN O 0000 0O O I N AN NS I O ONNOOCOOO T AN NS <MW ONNO0 0O

™ 1 1 o ™+ AN AN AN AN A AN AN AN AN NN N

Frame number

-0.001




2.3 Time accuracy | SEXTA tests

SEXTA QHY174GPS test example (100ms_16bit_480x300_1x1_tr3; 30s FITS sq.; cal.)

0.0030

SEXTA optical interframe delay £ 2ms

0.0025

0.0020

0.0015

0.0010

Optical interframe delay [s]

0.0005

0.0000  -esmssemmmmmom e e e A T L S T

-0.0005




| SEXTA tests

SEXTA summary of performed tests (SEXTA temporal resolution 2ms)

QHY174GPS
(30s FITS sequ.)

100ms_16bit_
480x300_ 1x1 tr3

50ms_16bit_
1440x900_ 2x2_tr5

40ms_16bit_
480x300_ 1x1 tr3

40ms_16bit_
480x300_ 1x1 tr3

20ms_16bit_
480x300_1x1 tr3

* System: Intel i7 2.2GHz, RAM 16GB, W7 Hm. Prem. - 64bit, SSD; SC: 3.2.6232.0, 32bit, Pro; all with the same camera




| SEXTA tests

SEXTA summary of performed tests (SEXTA temporal resolution 2ms)

QHY174GPS
(30s FITS sequ.)

100ms_16bit_
480x300_ 1x1 tr3

50ms_16bit_
1440x900_ 2x2_tr5

40ms_16bit_
480x300_ 1x1 tr3

40ms_16bit_
480x300_ 1x1 tr3

20ms_16bit_
480x300_1x1 tr3

SC calibrated

error rate

y y y y
FPS reached * 10 20 25 25 485
PyOTE time-stamp 0% 0% 0% 0%

* System: Intel i7 2.2GHz, RAM 16GB, W7 Hm. Prem. - 64bit, SSD; SC: 3.2.6232.0, 32bit, Pro; all with the same camera




| SEXTA tests

SEXTA summary of performed tests (SEXTA temporal resolution 2ms)

Cases w/o intf. dev.

QHY174GPS 100ms_16bit_ 50ms_16bit_ 40ms_16bit_ 40ms_16bit_ 20ms_16bit_
(30s FITS sequ.) | 480x300_ 1x1_tr3 | 1440x900_2x2_tr5 | 480x300_1x1_tr3 | 480x300_1x1_tr3 | 480x300_1x1_tr3
SC calibrated y Y y y
FPS reached * 10 20 25 25 ~48.5
PyOTE time-stamp 0% 0% 0% 0%
error rate
gi’;ﬁg‘”ﬁ;;gx / +2ms +2ms +2ms +2ms +2ms
R et 3% 1.3% 1.2% 3% 1.5%
?SITFIJStSt;:r:i;n; < 2ms < 2ms < 2ms < 2ms < 3ms
Tk L 69% 67% 70% 60% 70%
?ri):]:':‘ gslt;ca/linter- < 2ms < 2ms < 2ms < 2ms -2ms ... 22ms
k 93% - s 90% 90%

* System: Intel i7 2.2GHz, RAM 16GB, W7 Hm. Prem. - 64bit, SSD; SC: 3.2.6232.0, 32bit, Pro; all with the same camera

M. Buie, SWRI, reported analogous QHY174GPS SEXTA results (,,Size and Shape Constraints of (486958) Arrokoth
from Stellar Occultations” https://arxiv.org/abs/2001.00125 )



https://arxiv.org/abs/2001.00125

Obviously, all IOTA QHY174GPS cameras have the same firmware ...

There is a firmware version that supports (at least) more GPS data,
e.g. GPS_ALT ...

(7 Lister - [C\capture\GPSLog 2020-02-12T20 34 32-10872lag]

Datei Bearbeiten Optionen _Hilfe
System Time (UTC), Status, Sequence Hum, GPS Start Frame Time, GP$ End Frame Time, Lat, Long, RAW Lat, RAW Long, System-GPS (s), HumSats, Altitude, FixTime, FixQuality, HDop, Rawbata

2026-62-12720:34:32.37609652, BadData, @, 1995-10-10T00:00:00.00000602, 1995-10-10700: 60:00.00000002, 0.0000666, 0.0000000, B, 8, 768256472.3%
2020-02-12720:34:32.55310062, Partialbata, 25, 2028-02-12720:34:32.55037242, 2020-02-12120:34:32.65032592, 0.00000600, B.0000000, 6, 0, -0.19
2026-02-12720:34:32.75511212, Partialbata, 27, 2028-02-12120:34:32.75006742, 2620-02-12120:34:32.85662162, 0.00000600, 0.0000000, 6, 6, -0.19
2026-02-12720:34:32.85711802, PartialData, 28, 2020-02-12720:34:32.85081492, 2020-62-12720:34:32.95676852, 0.6006800, 0.8000006, 6, A, -6.09

With the cameras came some hardware that could be needed for upgrade.
However, its implementation is said

to be complicated, see e.g.

https://forums.sharpcap.co.uk/viewtopic.php?f=28&t=
2241&sid=c79cccf8a4d7133994a07845ea8f4eb9&start
=20#p11696

Possible future task ...
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SC mount control

Filter Whee

| Plate solving / mount control

File Cameras Options Capture Tools Scripting Help

Start Capture *&4 Quick Capture ~ Stop Capture (1) Pause (%] Snapshot [ Live Stack Target Name:

Brightness

Contrast

Timestamp
Frames

() Themmal Controls
Cooler Power

Target
Temperature

Temperature

@ Preprocessing

Subtract Dark  |Browse...|| None
ApplyFlat  [Browse.|[Nome ]

Banding 0
Suppression

§l Alt/Az coord. TAN
Apparent

Berlin K

] 2019-12-04

Y] 20h46m55s (CET)

Mag:11.1/15.0,1.1'
e FOV:+04°52'58"

Az:+179°40'31.8" Alt:+66°02'24.3"
RA: 01h34m33.57s DE:+28°32'57 ¢

Telescope Window Update Help

. UCAC4-591-004129

RA: 01h40m01.07s DE:+28°17'07.8" Star: UCAC4-591-004129 Visual magnitude: 12.003
Rise:11h50m05s Az:37°39" Culmination:20h52m56s Set:05h59mdds Az:322°21"

Banding
Threshold

(%) Display Histogram Stretch
(®) Scope Controls
Generic Hub

116:1

{3UCAC4-591-004129

Colour index B-V: 1.042



| Plate solving / mount control

SC plate solving
‘m_‘ bl zershadministratorubppl atabL ocal\d strometrphusthsharehastrometny

:| General | Hardware | Filenames | Memor}f| Plate Solving | Palar Alignment | Startup Scripts Narne E . Grosse 1D atumn

! Plate Salver Po 10705413 1
| Path to the ‘solve-field toal from AstroTortilla/Ansvi/ASPS =l ic2000_posz. bt 518,344 0711141 16:43
@iDetect Automatically : D HQCEDDD.dEt 1 ,282,922 07411411 16:43
Chllsers\Administrator\AppData\LocalAstrometrfbinisolve-field =l HQCEDDD_F'DS-M JEF 26 074111 16:43
© Enter Manually D nigc2000names. dat 10,187 07A1/11 16:49
nige2000-readme. bt 16.360 07411411 16:49
ﬁ itdex-4 107 fits 164,995,200  11/0245 1521
-2 index-4108. fits 94 550400 11/0215 1522

Cptichs
Star Detection Noise Threshold (--sigma) 7%
Autamatically downsample large images when solving

Actions o U zershddministrator b ppl atabLocalhdstiometnhs

After solving from Telescope controls: Enw.

@ Sync mount and re-center target

() Sync mount only

Eile Edit Settings Indexes Tools Keypad Help

File name

Astrometry results

R.A. Dec. Connect mount Connect camera

Size F.O.V.
\'LA? Plate solve G View image file
Focal length Scale

Pixel size Camera angle 0*; Click & Plate solve x Exit

http://www.astrogb.com/astrogb
All Sky Plate Solver.html



http://www.astrogb.com/astrogb/All_Sky_Plate_Solver.html
http://www.astrogb.com/astrogb/All_Sky_Plate_Solver.html
http://www.astrogb.com/astrogb/All_Sky_Plate_Solver.html
http://www.astrogb.com/astrogb/All_Sky_Plate_Solver.html

2.5 Additional SC features | Scripting

Scripting with Pro-version only;
Example: scheduling https://forums.sharpcap.co.uk/viewtopic.php?t=2263

HTEST SC 3.2.6212.0 pro SCRIPTING - Simple Sequence ,n
#see https://forums.sharpcap.co.uk/viewtopic.php?f=14&t=102 S

SharpCap.SelectedCamera = SharpCap.Cameras.Find(lambda x:x.DeviceName == 'QHY174M")
# Setup a capture limited to 60s, then 36000s wait, repeat 2 times

import clr

clr.AddReference("SharpCap")

from SharpCap.Ul import CaptureLimitType
SharpCap.SelectedCamera.CaptureConfig.CaptureLimitType = CaptureLimitType.TimeLimited
SharpCap.SelectedCamera.CaptureConfig.CaptureLimitValue = 60
SharpCap.SelectedCamera.CaptureConfig.CaptureSequenceCount = 2
SharpCap.SelectedCamera.CaptureConfig.CaptureSequencelnterval = 36000

#start the capture

SharpCap.SelectedCamera.PrepareToCapture()

SharpCap.SelectedCamera.RunCapture()

Scripting  Help

Capture Sequence Running. 1 remamning. 09:59:25 until next capture. | Don't \Wait | | Canced |



https://forums.sharpcap.co.uk/viewtopic.php?t=2263

SER-Player https://sites.google.com/site/astropipp/ser-player#downloads

FitsWork https://www.fitswork.de/software/

Skychart / CDC https://sourceforge.net/projects/skychart/

PyMovie http://occultations.org/observing/software/pymovie/
PyOTE http://occultations.org/observing/software/ote/
SEXTA https://www.kuriwaobservatory.com/SEXTA/SEXTA.html

https://arxiv.org/abs/1503.05705

SC Forum https://forums.sharpcap.co.uk/index.php

ADV format https://forums.sharpcap.co.uk/viewtopic.php?f=8&t=2237

ASCOM https://ascom-standards.org/
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Summary:

QHY174GPS

Stable and reproducible in its parameters

Largely identical behavior of different individual copies
Strongly requires appropriate hardware to reach its full power
Within the temporal resolution of SEXTA ~ 2ms time accuracy
For occultation work only SharpCap suitable

Very careful adjustment of various parameters required

Seems to be a little less sensitive than e.g. WAT910HX



Open points / proposals:

Firmware

LED-calibr.

Time acc.

Sensivity
ADV

Worksheet

Existing upgrade only provides additional GPS data (e.g.
GPS_ALT) or further improvements? How to get and how
to upgrade safely; warranty?

Further tests (e.g. dependencies on various hardware)

Further tests (would require a SEXTA with increased time
resolution)

Comparison QHY174 - integrating cameras (e.g. WAT910HX)
SharpCap ADV support to develop

To develop for practical occultation work
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