
 

Taking pictures from a large wall 
display – Why would you do that?

  

 

Abstract 

Complex design tasks – such as process (re-)design 

through process modeling– require the collaboration of 

people from various backgrounds around a represented 

artefact. Collaborative modeling workshops using large 

interactive wall displays have emerged as a useful 

approach in this area as they allow for people to 

exchange perspectives and jointly develop a new 

design. Studies however indicate the necessity to form 

smaller breakout groups on demand and work on 

detailed aspects of a process before coming back 

together. We developed a system that facilitates the 

usage of cameras of mobile devices to quickly navigate 

to certain areas of a process model that is displayed on 

a large wall display. The system also allows for storing 

pictures of multiple areas. It thus enables users to 

store multiple tasks before splitting into subgroups. We 

used the results of a first explorative evaluation to plan 

a controlled experiment. Thereby our aim is to assess 

the usability and utility of the system to identify 

potentials for improvement as well as assessing how 

the system supports task distribution in workshop 

settings. 
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Introduction 

In collaborative workshops experts with different 

backgrounds work together on solutions for specific 

problems. Collaboration often happens on graphical 

artifacts such as process models displayed on large 

interactive wall displays. The models serve as shared 

materials to which the discussion and design during 

those workshops refers [13,14]. During workshops, 

participants usually collaborate within one large group 

and a facilitator manages the communication and 

interacts with the model using a large interactive wall 

display [5,11]. An additional modeler can help to 

modify the displayed diagrams by e.g. typing in texts. 

Subsequently, most of the participants have to rely on 

communicational contributions but are not able to 

interact directly with the displayed artifacts. This kind 

of passiveness indicates the potential necessity to split 

up into smaller breakout groups on demand. Potential 

reasons for this splitting are e.g. related to the effects 

known as the facilitator bottleneck [16], production 

blocking [4] or simply the task itself (e.g. working out 

different aspects of a process model). 

The facilitator bottleneck describes an effect that occurs 

when all communication activities have to be funneled 

through the facilitator. It is particularly a common 

scenario in collaborative modeling workshops that a 

facilitator picks up contributions by participants, 

transfers it into elements of a modeling notation and 

asks an additional modeler to modify the process model 

accordingly [16]. This results in a situation where only 

one person may be active at the same time potentially 

leading to long idle times and frustration of the other 

participants [12]. The term production blocking 

describes an effect that occurs when participants have 

to listen while others speak and therefore are hindered 

to develop their own flow of ideas or might forget parts 

of them while waiting for their turn [4].  

Since collaboration on a complex process model has to 

be coordinated it is not feasible that all participants 

work on a wall display, interactive table or with tablets 

to modify the same aspect of a model. It is thus 

potentially feasible to form breakout groups within 

collaborative modeling workshops. Before these groups 

can start, there is a need to coordinate the transition 

from working in a larger group to working in multiple 

smaller groups. This transition should be as smooth as 

possible [7]. We developed a system that supports a 

seamless transition from working in a larger group to 

breakout groups and back by taking pictures of parts of 

a model using smartphones or tablets. These pictures 

then serve as a means to directly navigate to the 

desired model area by selecting a picture. The system 

also allows for storing multiple pictures and going 

through them sequentially. This supports the 

distribution of tasks to multiple participants and 

supports them in memorizing tasks given to them. 

In what follows we will describe work of other scholars 

thus putting our work into context. Afterwards we will 

show how the system works in a collaborative modeling 

workshop setting before describing an experiment that 

operationalizes the expected advantages and outlines 

how effects can be quantified. 

Related work  

In the context of collaborative process modelling 

Herrmann and Nolte [6] propose an approach that 

allows multiple participants to contribute to process 

models in parallel. In order to do so they use a 

brainstorming interface. By answering predefined 



 

questions such as: “Which roles are involved in the 

process?” participants can contribute directly to a 

process model. Contributions however are limited to 

adding elements that are displayed in a predefined area 

of a process model. It thus leaves out the aspect of the 

graphical layout.  

A system developed by Kolb et al. [8] allows users to 

jointly work on a model using different devices. The 

system also offers actions to transfer information from 

one device to the other. It however does not support 

navigating to particular parts of a process model by 

taking pictures and thus offers no technical support for 

task distribution. Participants rather have to navigate 

through a process model themselves.  

A system that is comparable to the one we developed is 

DeepShot [3]. Deepshot allows for transferring working 

states from one device to another by taking pictures of 

the display of another device. The focus of the system 

however lies on transferring information between two 

devices of one person working on a single user task. 

The system thus does not support joint editing and task 

assigning in a collaborative setting. 

Finally Seyed et al. [17] developed a system that 

combines a tabletop display which serves as a shared 

view with tablets who serve as private views of the 

domain experts. Besides offering various interaction 

methods for sharing parts of the private data with 

others or the tabletop the built-in camera of the tablets 

is used to capture information from the shared tabletop 

with the tablet. Using a camera for interaction purposes 

is similar to our approach. However while our aim is to 

support a seamless transition between working in one 

group and forming smaller breakout groups, the system 

proposed by Seyed et al. allows for transferring data 

between the different devices. 

Proposed Solution 

The system that we developed facilitates a seamless 

transition from working in one group on graphical 

artifacts to smaller breakout groups. In the beginning 

(c.f. work in one group in Figure 1) all participants work 

together on the process model which is displayed on 

the large interactive wall display and altered based on 

verbal contributions by the participants. During this 

phase participants may also identify subtasks that can 

be handled afterwards by breakout groups. These 

subtasks as well as the constellation of the breakout 

groups need to be defined. The next step (c.f. capture 

working-task area in Figure 1) has to be taken while 

discussing the tasks. A selected representative of each 

breakout group takes a picture of the work area that 

her task is associated with in order to store it in her 

device. If a task is spread across multiple work areas 

she takes multiple pictures sequentially. After 

distributing all the tasks the next phase (c.f. work in 

small groups in Figure 1) begins. The participants can 

now use the pictures they took before to navigate to 

the respective area in the model on their mobile device. 

During this phase the participants use their mobile 

devices to modify the process model. Modifications are 

instantly propagated to all groups and are also visible 

on the interactive wall display. Tablets are a suitable 

means of working with process models within this 

context as the tasks that have to be conducted usually 

require minor changes and corrections to a model (e.g. 

adding roles, conditions or activities). Without using our 

system a common way of distributing tasks in the 

context of process modelling workshops is to take notes 

of an uprising task and the related area in the model. 

 

Figure 1. Transition from group to 

break out groups 

 

 



 

The handwritten notes are used to remember the tasks 

and to find the related areas inside the model.  

System 

We developed a system that allows users to jointly edit 

a process model on different devices using a web-based 

interface and to take pictures of model parts. In order 

to take a picture a participant activates the camera 

feature within the web editor on her mobile device. 

Afterwards she focusses the area within the model she 

is interest in and takes a picture (1. in Figure 3). The 

picture is then sent to a server (2. in Figure 3) and 

compared with existing models using feature detection 

algorithms (3. in Figure 3) to calculate a perspective 

transformation between the model and the picture. The 

calculated perspective transformation is used to 

retrieve the coordinates of the picture projected to the 

model image (4. & 5. in Figure 3). The coordinates of 

these points are sent back to the smart device (6. in 

Figure 3). The user now has the option to change the 

recognized area and/or save it as a task (8a. in Figure 

3) or to retry the process (8b. in Figure 3). The pictures 

can be browsed afterwards to change the current 

working task and the related view area. In order to 

calculate the perspective transformation we used 

matching key points, using algorithms by Lowe [10] 

and Bay et al. [1], to find the related key points. 

To prevent conflicting situations elements that are 

selected by one group are blocked for others. The 

system provides menu-based and gesture-based 

interaction for creating, deleting and editing model 

elements. Resizing elements can e.g. be done using a 

pinch gesture within the element or by using the resize 

buttons that are shown on an element once it is 

selected. Navigation can be done by dragging and 

scaling the view can be done by a pinch gesture.  

 

Figure 3. Process of acquiring a task 

Studies 

Based upon the previously described breakout scenario 

(c.f. Figure 1) we conducted a study to identify 

possibilities to improve the system and gain insights 

into the integration of the system in workshops [18]. 

We recognized the importance of the systems’ ability to 

offer the right amount of additional information about 

other participants’ activities. Consequently, the system 

adjusts the awareness functions related to the device 

being used. While the interactive wall display indicates 

every area where groups are working on, the tablets 

only highlight elements that are selected by other 

groups (c.f. Figure 2). Regarding the distribution and 

management of tasks, the participants also pointed out 

that a common task list with all incomplete tasks 

 

Figure 2: The current view area 

of the tablet is shown on the 

large wall in the background. The 

selected element (grayed) is 

highlighted and blocked on all 

other devices  



 

should be displayed on the interactive wall display. The 

list should include additional information like working 

status, assigned group and tags. In addition the task 

list could be used to rearrange tasks in a request-

response based way in order to increase flexibility. We 

also found that the system should allow users to add 

additional information to tasks using tags to easily 

recognize the related tasks in a task list. Unrelated to a 

measurement (e.g. of process quality, time, …) the 

majority of the participants stated that allowing for 

breakout groups during co-located workshop is 

beneficial compared to manually distributing tasks.  

Based upon the previous described evaluations and in 

accordance with the literature the most important 

aspect when switching the form of collaboration in a co-

located workshop is that the transition from one to the 

other form should be as smooth as possible. The 

system should thus prevent any interruptions within the 

workshop [7]. We consider that beside the organization 

of group forming the main factor for a smooth 

transition from a large group to several small groups 

relies on the simplicity and speed of task distribution. 

Therefore our research question is:  

How appropriate is the use of pictures for the process 

of task distribution in collaborative scenarios?  

As described in the scenario the process of task 

distribution starts with a short discussion about 

upcoming tasks in the large group and the assignment 

of responsible participants/groups to tasks. When 

obtaining tasks the participant/group needs to take a 

note of the task description and the related position of 

the desired changes inside the model.  

We are aiming at conducting an experiment in order to 

assess whether or not our system improves task 

distribution and task execution in modeling workshops. 

We will especially focus on answering the following 

hypotheses which are based upon the assumption that 

our system allows for faster navigation and also allows 

people to memorize tasks without the necessity to take 

additional notes: 

 

H1: The participants are significantly faster and 

better in task execution when navigating & 

orientating with pictures rather than taking 

notes. 

H2: There are no additional handwritten notes 

required as the pictures serve as a means for 

bringing tasks back to mind. 

H3: There is no significant difference with 

respect to the perceived usefulness when using 

pictures or hand-written notes. 

H4: User experience is higher when using our 

system as compared to hand-written notes. 

Within our experiment the independent variable is the 

way of capturing notes: taking pictures or making 

hand-written notes. To measure appropriateness we 

focus on several dependent variables (c.f. Figure 4):  

 characteristics of navigation (time, distance to the 

target, self-awareness) (hypothesis 1) 

 storage functionality (number of notes, type of 

notes) (hypothesis 2) 

 usability, measured using the System Usability 

Scale [2] (hypothesis 3) 

 the user experience, investigated with the User 

Experience Questionnaire [9]  (hypothesis 4)  

 

Figure 4. Research Model 

 



 

As an addition to the user experience and as a general 

argument for or against a certain method (independent 

variable) we want to ask participants for a 

recommendation about which mode they prefer in the 

future. Most of the dependent variables can be 

measured using established methods such as 

questionnaires to capture usability [2] or analyzing 

interaction logs. For other variables however such as 

the aforementioned self-awareness, we have to develop 

our own approach by using items such as “It was 

always clear for me where I worked inside the model” 

or “I looked up the shared large screen to find my 

current position in the model”. 

Method 

Our experiment aims at comparing the usage of the 

picture-based task collection on a tablet with a paper-

based approach where participants take hand-written 

notes of her tasks. The procedure is as follows:  

A facilitator assigns 14 tasks to a participant, explains 

the tasks and prompts her to execute them afterwards. 

Every task is represented by a numbered comment, 

which is assigned to an element (c.f. Figure 5). The 

participants perform 7 tasks using our system on a 

tablet and afterwards 7 other tasks using paper (or the 

other way around). After the phase of task allocation in 

both cases the participants use a tablet to execute the 

distributed tasks. There are several possible tasks in 

the model, which are all marked with a comment, but 

only a subset is given to each participant.  

To answer the question of user preferences concerning 

one of the methods we want to enforce a realistic 

recommendation situation after the experiment, by 

asking a participant to give a direct recommendation to 

the next (pretended) participant.  

Conclusion and outlook 

We are currently in the process of conducting the 

previously described experiment with a selected set of 

participants. After studying task assignment and 

execution with single persons in a workshop-like 

setting, we are going to perform studies with groups to 

investigate how the system works in a real group 

situation.  

We are also planning to enhance the system by using 

other devices like tabletops to e.g. allow two groups of 

participants to jointly work on one part of the model. 

This would increase flexibility of combining different 

forms of collaboration, solve conflicts, when working on 

the same model part and bring up the possibility to use 

the best way of surface regarding the aim of the 

current workshop phase. Rogers and Lindley [15] 

already showed that a horizontal surface fosters 

cohesive work on tasks and simplifies contribution for 

everyone. Whereas vertical surfaces are best used for 

information sharing, presentation and transmitting 

ideas within a large group. 
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