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Abstract. The designers have started to use technological means in increasing 
fashion, with tools aimed for them readily available. In order to manage the task 
of designing and analysing a prototype, we focus on using video as a storage of 
data by embedding the information with active markers. Based on a small 
survey of methods, characteristics of active markers are developed and a test 
program written. Using interactive prototyping projects as a test material, we 
form a direction for prototype development and video analysis.  
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1 Introduction 

Drawing from the emergence of software [1] and hardware [2] tools aimed at the 
designer audience, and due to industrial designers tackling with the technical issues 
[3][4], it could be interpreted that their field is getting more technical. In order to 
create concepts and prototypes of increasing complexity, e.g. such as in experience 
prototyping[5], the need for technical solutions and methods has been noted. In order 
to lighten the load of prototyping and analysing the user tests without getting 
sidetracked from the actual prototyping, we explore simple means for the information 
gathering in different phases of the design process. We aim to create an understanding 
of a few basic means for augmenting video, in combining the design and evaluation 
during the prototyping process, and to create a direction for the development of open 
source video analysis environment. 

2 Background 

The video is usable in different aspects and phases as a tool for design[6]. It might 
be used in the divergent phase, as in observing what people do and collecting visual 
data. It can be used during the analysis and in order to create an understanding, such 
as video card game[7] and creating video collages[8]. As a means of explaining, 
spreading the information and explaining the future scenarios to others, the video is 
very well utilised with a plethora of methods[6]. The video camera might be used 



again, from a different perspective, when the process has produced a prototype, which 
needs to be analysed. 

The natural interaction of using hands with different tasks, such as image 
manipulation[9], has emerged in different contexts. It provides a direction for the 
interaction regarding the environment for video analysis, as it is directed towards 
designers and how they naturally interact with physical images. 

For a more direct interaction with a large display, work has been done using an 
infrared laser pointer and an infrared tracking device[10]. It is also noted that a CCD 
camera or a video camera could be used for detecting the infrared. The infrared LEDs 
have been used in tracking situations[11]. Active markers have also been used in 
mobile devices, to create a virtual display usable with a HMD or an EGD[12]. A 
similar setup might be used to transmit complex information to a video system.  

It is clear that infrared and active markers can be used in embedding the data to the 
video, but to also act as a basis for an user interface in a larger scale, in order to create 
the environment for analysing the video. 

3 Characterising the active markers 

A single marker could be used as an indicator of an event, or a threshold for the 
physical action. It can represent binary information, such as an interesting event, 
something being switched on, or simply to test if something is blocking the line of 
sight to the camera. In the event of using it for transmitting on/off -information, the 
marker should be placed so that users or objects do not obstruct it during the test. 
There is also a possibility to use a single active marker as a serial communication 
output, where the data is transmitted in binary format over time. The single marker 
can also be tracked with a camera, thus creating a simple user interface, or a 
possibility to track the location of the test device. 

Multiple markers with a single context could be used to convey much more 
complex information in a single frame, such as the orientation, the state of the device 
under test, or numerical values from the sensors on the device under test, in addition 
to the properties of a single marker. The multiple markers can also be thought of as 
being equivalent to a parallel communication bus. 

In the user test situations, the users or the observers can control the markers 
directly or indirectly, e.g. by observing an interesting event and marking it for the 
analysis phase, or by using the device, with changes in the state being visible in the 
video. On the other hand, the device-controlled markers might represent sensor 
information, which could be analysed to deduce why and how the user reacted. 

If the markers are static, i.e. they are not moving, the test situation can be designed 
so that the markers are not obstructed, unless that is the purpose of the test. The 
dynamic marker position requires tracking capability from the analyser. 

The visibility of the markers could be determined by the nature of the user test and 
the relevance of the information they represent to the users. In the case of using e.g. 
the infrared to transmit the information, the camera must be tested in order to verify 
the visibility of markers. Not all cameras are capable of sensing the infrared. 



Based on this and the research, a simple program was written with processing, and 
used for analysing an active marker in different videos. The location of the marker 
can be selected in the video with a mouse, and the activation of the marker is shown 
with a white circle. 

4  Test videos and origins 

In order to teach the students the ways of prototyping, we developed the interactive 
prototyping course[13]. During the nine weeks the course is in progress, the students 
do a background research on a given subject, an user research, a concepting phase, a 
design phase, building a prototype based on a concept and design, and in the end, user 
testing the prototype. The tight schedule of the course leaves room for little else than 
doing just the necessary electronics and programming work. In spite of time 
constraints, the course is sometimes used as a test bed for new design research ideas.  

 

 
Fig. 1. The lights of the visual-talk table as active markers, left: white dot on 

selected light, right: reaction on the activation of the light. 
 

During the spring 2007 the first IP course was held, and one of the prototypes was 
the visual-talk table[14]. The pattern on the table is reacting to the speech with visible 
light patterns, with the pattern area proportional to the speech characteristics, and thus 
can be used as visible active markers. The video from observation is analysed using 
our program, as shown in figure 1. This way, it could be used to mark the moments 
when certain people start talking during the test.  

In the spring 2009 the course focused on the notion of cooking together, which 
could be understood e.g. from a service design point of view or as a product 
development process. In order to gain new insights, a few groups of students 
conducted video observation. While preparing their scenes for the observation, one 
such group was asked to place an infrared LED as an active marker, shown in figure 
2, controllable by the student recording the situation. During the filming, if there was 
something interesting happening, the student switched the infrared LED on for a short 
period of time in order to mark the situation to the video. A single LED is fairly 
simple to use, and easily manageable by the students. Some groups used visible LEDs 
to get additional information from their prototypes during debugging. It is trivial to 



replace them with the infrared LEDs to provide means for embedding information to 
the video without disturbing the test situation. 

 

 

Fig. 2. Video observation of the kitchen, left: an active marker signal as captured by the video 
camera, middle: selecting the active marker with a dot, right: a reaction on the activated marker 

5 Discussion 

The active markers can be used to embed information to videos, as shown with 
examples of using a single infrared LED during the research phase, and by using 
natural information from a working prototype. Markers can be implemented without 
too much extra work, and the video is usable as storage. While the software we built 
for analysing the markers reacted with a very simple visual element, it provides solid 
groundwork. The intended next steps in development are enhancing the program to 
use the markers for extracting key video segments for use in video card game, and to 
build an open source analysing environment. Finally, the question of practicality and 
the usable limits for storing data within a video need to be addressed more 
thoroughly.  

 
Acknowledgments. Authors would like to thank Salu Ylirisku for providing insight 
to the video analysis and RHSK team of IP09 for the extra effort. 



References 

1. Processing, http://processing.org/ 
2. Arduino, http://www.arduino.cc/ 
3. Hulkko, S., MattelmŠki, T., Virtanen, K., and Keinonen, T. 2004. Mobile probes. In 

Proceedings of the Third Nordic Conference on Human-Computer interaction (Tampere, 
Finland, October 23 - 27, 2004). NordiCHI '04, vol. 82. ACM, New York, NY, 43-51.  

4. van den Hoven, E., Frens, J., Aliakseyeu, D., Martens, J., Overbeeke, K., and Peters, P. 2007. 
Design research & tangible interaction. In Proceedings of the 1st international Conference 
on Tangible and Embedded interaction (Baton Rouge, Louisiana, February 15 - 17, 2007). 
TEI '07. ACM, New York, NY, 109-115. 

5. Buchenau, M. and Suri, J. F. 2000. Experience prototyping. In Proceedings of the 3rd 
Conference on Designing interactive Systems: Processes, Practices, Methods, and 
Techniques (New York City, New York, United States, August 17 - 19, 2000). D. Boyarski 
and W. A. Kellogg, Eds. DIS '00. ACM, New York, NY, 424-433. 

6. Ylirisku, S., Buur, J.: Designing with Video, Focusing the user-centred design process, 
Springer-Verlag, London (2007) 

7. Buur, J. and Soendergaard, A. 2000. Video card game: an augmented environment for user 
centred design discussions. In Proceedings of DARE 2000 on Designing Augmented Reality 
Environments (Elsinore, Denmark). DARE '00. ACM, New York, NY, 63-69. 

8. Buur, J., Jensen, M. V., and Djajadiningrat, T. 2004. Hands-only scenarios and video action 
walls: novel methods for tangible user interaction design. In Proceedings of the 5th 
Conference on Designing interactive Systems: Processes, Practices, Methods, and 
Techniques (Cambridge, MA, USA, August 01 - 04, 2004). DIS '04. ACM, New York, NY, 
185-192. 

9. Lucero, A.; Aliakseyeu, D.; Martens, J.-B.: Augmenting Mood Boards: Flexible and Intuitive 
Interaction in the Context of the Design Studio, Horizontal Interactive Human-Computer 
Systems, 2007. TABLETOP apos;07. Second Annual IEEE International Workshop on 
Horizontal Interactive Human-Computer Systems, Volume, Issue, 10-12 Oct. 2007 
Page(s):147 - 154 

10. Cheng, K. and Pulo, K. 2003. Direct interaction with large-scale display systems using 
infrared laser tracking devices. In Proceedings of the Asia-Pacific Symposium on 
information Visualisation - Volume 24 (Adelaide, Australia). T. Pattison and B. Thomas, 
Eds. ACM International Conference Proceeding Series, vol. 142. Australian Computer 
Society, Darlinghurst, Australia, 67-74. 

11. Kavakli, M., Taylor, M., and Trapeznikov, A. 2007. Designing in virtual reality (DesIRe): a 
gesture-based interface. In Proceedings of the 2nd international Conference on Digital 
interactive Media in Entertainment and Arts (Perth, Australia, September 19 - 21, 2007). 
DIMEA '07, vol. 274. ACM, New York, NY, 131-136. 

12. Hong, Y., Lee, S., Lee, Y., and Kim, S. 2006. Mobile pointing and input system using 
active marker. In Proceedings of the 2006 Fifth IEEE and ACM international Symposium on 
Mixed and Augmented Reality (Ismar'06) - Volume 00 (October 22 - 25, 2006). Symposium 
on Mixed and Augmented Reality. IEEE Computer Society, Washington, DC, 237-238. 

13. IP08 (Ilpo Koskinen, Jussi Mikkonen, Petra Ahde, Kaj Eckoldt, Thorsteinn Helgason, 
Riikka HŠnninen, Jing Jiang, Timo Niskanen, and Benjamin Schultz) 2009. Hacking a Car: 
Re-Embodying the Design Classroom. In Proceedings of the Nordic Design Research 
Conference, Nordes 2009, Aug 30-Sept 1, Oslo.  

14. Lee, J-J., Koskinen, I. & Mikkonen, J. (2008) The Visual-Talk Table: Understanding Co-
Experience in a Cross-Cultural notion, Interactive poster, CSCWÕ08, November 8Ð12, 2008, 
San Diego, California, USA 


