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Embedding Visualization Applications with PyGR

Object oriented interfaces and PyQt/PySide bindings for GR - a universal framework for
visualization applications

Georg Brandl, Christian Felder, Josef Heinen

QtGR Power Spectrum
Capturing Microphone

Plot surface and contour lines using QIGR

3D surface plot using QIGR
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(a) Microphone Power Spectrum and Peaks (com- (b) Surface Plot with Contour Lines (c) 3D Surface Plot
puted using FFT)

GR PyGR
o GRaphics Library optimized for real-time data visualizations » Object oriented interface on top of GR o Manipulating object states instead of fiddling with procedure calls
e Procedural graphics backend (written in C) « Convenience functions for o Adding new functionality using derived objects, e.g.
e Does not rely on creation of figures e ZOOMINg o Clamp minimum values for selecting a Region of Interest (Xmin, Ymin > 0)
= Representation of continuous data streams « Panning | '|slass Contourhxes (Flotaxee)
« Based on a Graphical Kernel System » Selecting a Region | N SR A e i e i e
 Device and Platform independent AP| » Detecting predefined Regions Of Interest (point in polygon test) 6 o
« Large scale of logical device drivers/plugins:  Independent of GUI Toolkits e et cate, st Seaf st

e Qt, wxWidgets

e X11, Quartz, Win32 e Drawing a bar at a given position x;, y; to indicate a peak position

° POStSCFipt, PDF, SVG class PeakBars (PlotCurve) :
2
e GS (BMP, JPEG, PNG, TIFF) def drawCR (self):
e VIOV (MPEG4) SiotAes | o if self.linetype is not None and self.x:
*A # preserve old values
® HTML5 Zf lcolor = gr.inglinecolorind ()
- . 7 gr.setlinewidth (2)
o Builtin support for 2D plotting and OpenGL (GR3) $ | gr.setlinecolorind (self.linecolor)
i COeXiStent 2D and 3D World GridCoords3D for Xi’ Yl in zip(self.x, Self'y):
Tex ‘ <t+— PlotC _ng::gggg:ggggy?nx Ny L gr-pOlyline ( [Xll Xl] ’ [Ol Yl] )
A # resto;‘e old vglues
QtGR o Gt i
PlotAxes3D I: Coords3DList <— + z{sequence} :
. . . . L + Coords3D(x, y, 2)
e Qt Widgets for drawing and interacting with GR ! « Hide/Unhide dependent objects
e Specialized Qt Events, e.g. Mouse Events in different coordinate - class DependentPlotCurve (PlotCurve)
. . . oords ist +y {sequence} rrorBar
systems (Normalized-, Device- and World Coordinates) # constructor. ..
# dependent property...
e MouseEvent T )
° WheelEvent PlotCurve # pylint: disable=w0221
>ickEvant R
° C c o e Tedony iy PlotCurve.visible._ set_ (self, flag)
P ROIEvent ::gei:)enr']lf:yfpe - + Point(x, y) P E 10 for dep in self.dependent:
L dE t L rominadao0 _ dep.visible = flag
e LEgendrcven R eonOmermarts o regonTyee
g +Regionggnterestz*args:Point, regionType3 reference) def drawGR (self) .
I PlotCurve.drawGR (self)
® SUppOrt fOr PyQt and PYSIde 15 for dep in self.dependent:
if dep.visible:
dep.drawGR ()

GR has been integrated into NICOS, a network-based experiment and instrument control system used for neutron scattering experiments at FRM Il in Munich.

[ NoN ] NICOS - guest at localhost: 1301 [ NoN ] NICOS - guest at localhost: 1301

T - S g e L T S TR ey e — o (B © W, 0,0 [ F @ & F [ tre awes x v o
B — — ___ - —
JoTT— e _ T o o
Scan 123 gscan([1, 0.2, 0, 4], [0, 0, 0, 0.2], 21, t=1, kf=1.55) v o oryo T demo v ¥ orye
started 093548 QT oo sz T_demo (1h) & 1 domo S0k
1 S 1 S
S o S e
- Ss. i 3:.. o
.9 %0~ 4 ' i; aaaaa Tss0ns 51— v i; aaaaa s
hr DS it ¥ T 8 e
% Eph“ 4m393 Network Instrument COntrol System 50 L,[Mh sph“ 4m393
< | £ o
N S e ! g o
)
6 ol a9 L P P L0 | |,
: 4 5 E?mev) 7 8 Qo_i(-”i:mq ch(b:l(; gmo-‘ Qq(bt:;b&o" Qq'?’f:;b‘& Qq(b?:zmq 5 bi;@’-‘ 5 %@2@’-‘ qu‘g:b&q
TS t_demolvalue (K) me
_02 X = 65607, Y = 93.2978 Experiment Info IRLRELET X =2015-04-09 09:34.06, Y = 5.21456 Experiment Info B lee 0 EToE
<
= Ongoing Projects
h " " ] [ ] ] ] ]
@) « Replaced existing Panels e Logarigthmic scale e General purpose 3D plotting objects in PyGR
D A bE}[SGd Onl_PyQ_Wt (Unm%?ta'ned()j. " « Dynamic tick marks for different time domains e Integrated live view for three-dimensional data
O INg IN X- an ry- air Ion i : :
= ° qu Scaling con ah ory .eCI %. ] » Legend items for curves « Generation of SVG plots for HTML status monitor
o . AdJ'USt axes to fit all shown curfyeg inciu '”% error bars « Un/hide curve and dependencies, e.g. error bars or fit parameters
= . jUST[ In respegt to user specified region o Interests « General pUrpOSE functions:
— Adjust axes in altering direction only L . .
. o ZOoOoming into a specific point (Mouse wheel zoom)
e Support for different x axes « Panning
o Fitting Peaks or arbitrary functions « Selecting a Region of Interest

e Picking of fit parameters

Contact: c.felder@fz-juelich.de - Website: www.fz-juelich.de, gr-framework.org




