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technique-driven 

developing  
techniques & algorithms 

example:  
visualizing large  
document collections

Dimensionality reduction for documents with nearest neighbor queries.  
Ingram & Munzner. In J. Neurocomputing (2014)



A search-set model of path tracing in graphs.  
Dawson, McGrenere, & Munzner. In J. Information Visualization (in press)

technique-driven 

perceptual studies 

example:  
graph readability  
metrics

answer phase, participants were given 20 s to demon-
strate the path that they had found by selecting each
node in the path with the tablet pen and then press
OK to submit their answer. To select or deselect a
node, participants were required to hover over it and
then press a button on the side of the pen. Time
remaining in each phase was displayed on the top of
the screen, and the colour of the node highlighting
changed depending on the phase: orange highlighting
for the search phase and green highlighting for the
answer phase. If participants ran out of time in the
answer phase, the nodes selected at the time-out point
were automatically taken as the participant’s answer.

Participants were asked to limit their search for the
answer to the search phase. During piloting, we noted
that participants sometimes realized during the answer
phase that they had not actually found the correct
answer and sometimes felt pressured to keep trying to
find it although the search phase was over. To address
this issue in the actual experiment, we told study parti-
cipants during training that we wanted to know about
such mistakes and instructed them to select the nodes
they had originally thought made up the answer if this
occurred. Finally, each trial concluded by showing
participants the correct answer to the trial, before
prompting them to begin the next trial.

Dataset and graphs

We generated 144 graphs for use in the user study and
subsequent analysis. We also generated an additional
nine practice graphs, which were only used for practice
by participants and were not included in later analysis.

Sample size. The sample size of 144 graphs was delib-
erately chosen to provide enough graphs to create two

discrete subsets, a training set (24 graphs) and a vali-
dation set (120 graphs). Set sizes were determined by
a power analysis (described later). The size of each set
was determined by the needs of our planned analysis
evaluation, as well as a maximum number of trials that
we could expect participants to complete in a single
session. These sets are used in two separate stages of
analysis:

! A qualitative analysis of human path-tracing beha-
viours and development of a predictive model;

! A regression analysis that acts as an example appli-
cation of the search set and as validation of the pre-
dictive model.

This type of approach, using a training set and a dis-
joint validation set, is commonly used in the machine
learning communities for model selection and valida-
tion53 and was intended to support testing whether or
not the model derived from the training set generalized
to the validation set.

Graph generation. To support both reproducibility
and analysis, we generated the graphs and layouts in
advance of the experiment. We used the Watts–
Strogatz model54 to create graphs with small-world
properties, following the argument of Auber et al.55

and others that these represent realistic models of net-
works from many application domains. The Watts–
Strogatz algorithm parameters were tuned during pre-
piloting experimentation; we used degree-4 edges in
the initial circle lattice and a 15% probability of ran-
dom reattachment. We selected a graph size of 75
nodes and 150 edges as the best balance between den-
sity and difficulty from those tested in piloting, as dis-
cussed above; this edge density ratio of 2 falls well
within the limits discussed by Melancxon56 for synth-
esis of realistic graphs.

We then laid out the graphs by running the force-
directed placement included in the Prefuse toolkit for
5 s to lay out each graph and saved only graphs with
an aspect ratio of 0.8–1.12 to ensure that nodes would
appear at a similar size on the screen. We use a layout
with straight edges because this representation is by far
the most common in real-world applications.

A unique shortest path was selected for each graph.
To generate the paths, each of the graphs was ran-
domly assigned a source node, and then breadth-first
search was performed to assign a goal node to create a
single shortest path of 2, 3 or 4 hops. An equal num-
ber of graphs for each of these solution-path lengths
were generated. The coordinates of the pre-generated
laid-out graphs, along with the assigned solutions,
were stored as XML files for later use.

Figure 3. Example of the user study interface. Graphs
were displayed on a Wacom Cintiq tablet screen, and
participants hovered over nodes with the pen to
demonstrate their search process as they completed the
study task. The FOUND IT! and OK buttons are indicated
with the pink labels and are present on both sides of the
screen.

Dawson et al. 9

 at University of British Columbia Library on October 2, 2014ivi.sagepub.comDownloaded from 
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problem-driven 

external collaborations  
 
real data, real use cases 

example:  
energy portfolios analysis

Matches, mismatches & methods: Multiple-view workflows for energy portfolio analysis.  
Brehmer, Ng, Tate, & Munzner. (in review)



current trends & the future of  
visualization research



lowering the bar



Mirador  
by Fathom 
fathom.info/mirador

Lyra  
by U. Washington IDL 

idl.cs.washington.edu/projects/lyra

iVisDesigner  
by Ren, Hollerer, & Yuan 

donghaoren.org/ivisdesigner

raw.densitydesign.org

tableau.com

shiny.rstudio.com



Lyra by Arvind Satyanarayan & Jeff Heer (2014) 
idl.cs.washington.edu/projects/lyra  

see also Jeff’s talk at openvisconf.com



TimeLineCurator by Johanna Fulda, Matt Brehmer, & Tamara Munzner (2015)  
cs.ubc.ca/group/infovis/software/TimeLineCurator
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visualization  
beyond the desktop

Jansen et al (CHI ’12) 
aviz.fr/trc

Also see: “Death of the Desktop Workshop” at  
IEEE VIS 2014: beyond.wallviz.dk

“On Broadway” (2015) 
Goddemeyer et al 
on-broadway.nyc
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