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ABSTRACT based awareness tools and iconic indicators because it meets

Video-based awareness tools increase familiarity amongthree crucial user requirements. This paper describes the
remote group members and provide pre-communicationactivity sensing feature, the three user requirements, and
information. Low-cost iconic indicators provide less but how the activity sensing feature meets these requirements.
more succinct mformatlon than video images while preserv- WHAT: ACTIVITY SENSING

ing privacy. Observations of and feedback from users of our

video awareness tool suggest that an activity sensing featurlg:1 :urezogtnhcﬂesvggﬁ\%’ rﬁirYLlE:g }r?laeg?mg)reia%: tLr|1SeerIa§t
along with a variety of privacy options combines advan- PP Y : 9

tages of both the video images and iconic indicator "YU (12 of them) are kept. The activity sensing capability
approaches. We introduced the activity sensing feature inuhSes a |magefd|:erence mechanism to derive a measure for
response to user requests. It derives activity informationtn€ @mount of change € change< 100 ) between two suc-
from video images and provides options to control privacy c€ssive video images. This measure is represented as a red

and improves the usability of video-based awareness tools. horizontal bar at the bottom of the video image and can
optionally be used to order the images in the Viewer (Figure

Keywords ) ) ~1). The red bars have the added benefit of making images
Activity sensing, awareness, differences, privacy, usability. with lots of activity “jump out” so that users can easily do a
INTRODUCTION visual scan for activity. The “sort by amount of activity”

A classic problem in CSCW is supporting group and collab- featu_re displays images with lots of activity earlier in the
oration awareness in distributed work groups. Awareness igNalrix. Therefore, users can use a smaller Portholes window
thought to increase familiarity among co-workers as well as @nd still see all colleagues who are in their offices.

provide important pre-communication information on pres-

ence, interruptibility and availability. This problem was first "5, ea yw 6o Bocunss Ogtions Diectory Windw Help
solved by allowing group members to see video images of Al red
each other. Xerox Portholes [2], Telepresence Postcards bars
and NYNEX Portholes use periodically refreshed video
shapshots while Montage [5] uses brief reciprocal glances.

Alison|Lee's Viewer

Recently, a number of techniques have been proposed
which use low-cost iconic indicators as an alternative to
video images [1, 3, 6]. These indicators sacrifice a great deal
of the information available in video awareness tools but
provide more succinct information about presence, and
availability while, in some cases, ensuring more privacy.

Observations of and feedback from users of our video| === 4 —===== 1
awareness tool suggest that it is unnecessary to sacrifice th 4

rich information provided by video images in order to — — Fiqure 1- Portholes Viewer -
achieve the advantages of the indicator approach. To sup- g9 '

port our point, we describe a capability in NYNEX Port- wHy: THREE USER REQUIREMENTS

holes that provides activity sensing and increased UseNjdeo images are used in our awareness tool because the

control over privacy. We developed this capability in yjsyal channel provides many of the pieces of information

response to our user requests. We believe that this capabilityhat people find valuable for awareness. Experiences with
availability are some information that users remember and
seek out. In addition, video provides as much information as
possible so that we could get maximal feedback about what
is useful and what needs to change. After more than two
years of use at three NYNEX sites and three distant univer-
sities, we have accumulated many user requirements. We
present the three that relate to the activity sensing feature.




Appears in CHI'97 Extended Abstract, ACM Press, pp. 319-320

Increased Activity Awareness our algorithm is more complex because it attempts to ignore
Our users require an indication or a notification of the activ- changes that are simply due to shifts in illumination and
ity or changes in a co-worker’s work area. However, differ- video digitization noise. To accomplish both, we gamma
ent users seek different kinds of activity information (e.g., correct and blur the image slightly. Next, we compute two
presence, absence, availability, interruptibility). Displaying different image difference metrics:

a matrix of the current video images of one’s co-workers is | Th i f the i ivels that h h d
not always sufficient (e.g., to determine whether a co- € percentage of the image pixels that have change
worker has just left, the user has to examine the co-worker’s more th_an a c_ertaln threshol_d. ) )

last 12 images). Thus, to make activity or changes accessit¢ The variance in the change in corresponding pixels.

ble, we developed the activity sensing feature. In our experience, the first metric is very good at detecting
changes in images due to people moving as well as people
entering and leaving the frame. However, it is quite sensi-
tive to changes in image brightness due to actual illumina-
tion changes or the automatic brightness in some cameras.
he second metric is quite insensitive to changes in image
rightness. By taking the smaller of the two values, we get a
91easure that is less sensitive to illumination changes.

User Controls on Privacy and Information Disclosure

Although our users are willing to disclose awareness infor-
mation to their co-workers, the rich information in the video
images raises concerns about privacy, the amount of infor
mation disclosed and cameras in the work place. Some user,
do not want to provide specific activity information but only
activity changes. To address these concerns, we use activit
sensing to provide a range of privacy options. Users want-FUTURE DIRECTIONS AND CONCLUSION

ing maximal privacy or minimal disclosure can simply We are presently exploring two approaches to improving the
show an activity bar chart which gives a single integrative activity sensing. The first identifies other candidate statistics
view of the changes over the last hour. Users willing to dis- for the difference metrics that describe the distributions for
close more but who are uncomfortable with detailed video the differences between corresponding pixels. The second,
images can provide activity bars along with images blurredinspired by [4], determines the presence or absence infor-
at one of two levels (e.g., “black” image in Figure 1). Some mation using reference video images.

users have mentioned that they are more comfortable WithNYNEX Portholes is a vehicle to explore, through use, the

using the activity sensing feature with a blurred image h o
because unflattering images are imperceptible. value of \_/|deo awareness tool_s for dls_tnbuted_ work.gro_ups
and the rich set of awareness information available in video

e images. Our users have told us that they are willing to pro-
Parthalan Aatin vide certain information but they want to exercise different

degrees of control over the amount and form of the informa-

tion disclosed. Activity sensing permits this while also

enhancing usability. Our experiences strongly suggest that

this is a worthy addition to video-based awareness tools.
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