


these false positives the robot autonomously recharged
7 times as can be seen in the graph of battery voltage
over time in figure 9. The system handles goal seeking
failure because on a failure to visually see the dock the
recharging behaviour will randomly pick another goal
where it has previously seen the dock to navigate to.
The percentage time the iRat spent roaming is low at
47%. This means that users only have a 50/50 chance of
observing the robot moving within the environment.

The telerobot framework uploaded approximately
19GB to connected users. The bandwidth over time is
shown in figure 9 and is correlated to the number of con-
nected users, whether the robot is roaming or docked,
and experience map formation. The bandwidth is pro-
portional to the number of connected users due to open-
ing and closing of MJPEG streams. The bandwidth is
also proportional to roaming and experience map for-
mation because of the compression across black images
where there is no map compared to a full map.

As no attempt was made to list the website for search
engines there are few results of users from around the
world. Instead, the maximum number of connected users
was confirmed by a script that requested the HTML page
once per second for up to 60 times without allowing any
connections to drop.

Figure 9: This graphs shows the server upload rate and
iRat battery voltage over 24 hours. The thick grey bar
was when the server was halted due to a system request
to rotate logs.

A survey was made available online for anonymous
user feedback. Twenty one users completed the survey
which gives preliminary indicative feedback. Just over
half the users responded to the question ”*What do you
think of the layout of the site?”’ with ”‘visually pleas-
ing and intuitive to use”’. Two thirds of the responses
indicated the video stream quality was smooth with the

remainder indicating choppy video. Over half of the re-
sponses stated that they stayed for several experience
map cycles (each approximately 10-20 minutes) and a
couple stayed for a complete recharge cycle (approxi-
mately 2 hours).

7 Future work

As is generally true, there are a number of changes that
could be made to improve the user experience. More
iRats are needed (and are currently under construction)
to increase the total time that users can see a robot
roaming the environment. A professional set designer is
currently building a more visually interesting environ-
ment for the iRat to explore, and hence more exciting
for the users.

With regard to the autonomous robot system, a map
maintenance algorithm, such as experience pruning, will
be needed to allow longer term mapping experiments.
In regard to the framework, a user queuing algorithm is
needed so that all connected users have an equal chance
of adding goals.

8 Conclusion

This telerobot framework is a straightforward approach
to opening edutainment and robots to the wider public
through the Internet. The framework uses freely avail-
able open source tools and generally supported Internet
technologies. The results show that the robot system
can operate autonomously, exploring, reaching goals and
recharging. The telerobot interface is stable and sup-
ports mobile devices. Initial results from user surveys
are encouraging, indicating that the layout is visually
pleasing and that the video quality is smooth. Users also
indicated that they stayed on the site for a relatively long
period of time. For longer online operation, hardware
reliability of the wireless connection, power and docking
contacts will need to be addressed.
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