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Fences can be climbed

An example of when a
fence was climbed into
an archeological site
was in Canyonville
USA where two
trespassers hopped
over a fence.

Problem Identification

CCTV needs power

CCTVisn't helpful in
this application
because it needs
electricity, and bringing
in power or equipment
could easily disturb or
damage the sites or
artifacts.

Guards aren't super human

Guards cannot be
everywhere and see
everything. There are
many examples of
occasions where artifacts
were damaged or stolen
where there were guards.



Our Research

Through our research - including talking to 2 people who could affirm our idea. We lea
our innovation was new, interesting, and that the security problem we are working to so
needs a solution. We spoke to Nicole Taylor from Georgina who said that we should re
to indigenous communities, and security specialist Ben from an Engineering Firm who
suggested that we find government support.




Our Solution

“Our solution is Geo-Archaeological
Understanding and Retrieval
Data/Intelligence Automation Network
,called “G.U.A.R.D.l.LA.N.” for short.
G.U.A.R.D.ILA.N. is a smart, invisible
security network that protects
archaeological sites using motion
detection, invisible fencing, and
Arduino-based alerts.” It can switch to
night vision, differentiate between
intruders, is powered by the sun, is fully
modular and never stops watching and
protecting the site even overnight.




Existing Solutions

Existing solutions for theft and l'
vandalism are cameras, they put them ?L:
around the site to monitor the site. Or o d

having guards around the archeology |
site for a long time. But each of the
existing solutions above have a flaw: It
requires people to monitor the sites
which is inconsistent and tiring for the
guards or,workers. There are more
solutions but the ones above are the
main ideas.




What Makes it Innovative

Our system is innovative because it is:
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Low cost (compared to current solutions) — uses affordable sensors.

Invisible — no visible barriers or wires that ruin the site’s appearance.

Modular — compatible with any site thanks to simple fence post designs
Self-Sustainable — solar energy powers systems

Connected to local police — able to send alerts directly to local police.

Smart — Can distinguish between humans, animals, and wind using a simple Al
model.

Selfspowered — can distinguish between humans, animals, and wind using a simple Al

model.
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% How

We have not written the full
we have created a prototyp
infrared LEDs, and a GSM m
panel and 12V rechargeable
who is an Electrical Enginee

G.U.A.R.D.I.A.N., yet but
, PIR motion sensors,

er it with a small solar

lp from our Mentor Sam

If we test the invisible fence
intrusions within a 10-mete
within 3 seconds.

lieve we can detect
SMS alert to our phone



The Cost of G.U.A.R.D.|.A.N.

Our estimated total cost per unit is:
Arduino Uno: $50

PIR Motion Sensor: $10

GSM Module: $25

LEDs: $15

Solar Panel + Battery: $40
Miscellaneous wiring/enclosure: $20
Total: around $140 per unit

We can also replace the Arduino with a Raspberry PI 5 ($250) which has Al capabilities also built into it.



Impact and Future Vision

With our solution, archaeological sites can stay protected 24/7 without the need for constant

human monitoring. This not only prevents theft and vandalism but also helps preserve cultural
heritage for future generations.

Our next step is to work with local museums and heritage conservation authorities to test the
prototype on.realsites. We also hope to make the design open to the public, so that schools
and conservation teams around the world can build their own versions.



% Our Reflection and Learning

Doing this innovation project taught us on how small ideas can make huge
differences. We learned about engineering, problem solving, the importance of
iteration, and design process. At the start we had many setbacks like someone
hacking our notes but we persevered. We also learned about the butterfly effect
and we are quite glad that we all join the team.




Core values

Discovery: teams discover new skills and thoughts

Innovation: students work creatively to solve problems

Teamwork: we become our best selves if we work together
Impact: teams connect what they learned to make the world better
Inclusion: teams treat one another with respect and embrace their differences

Fun: teams have a joyful attitude and celebrate what they do.




Feedback (Ben) - Asher

Sounds really good

Hit every point that he is concerned about if he was archaeologist
Sounds too good to be true

We need functional demo

Distance and how we are actually implementing it

Are we forming a fence or circles of detection

Don't tell the judges our thoughts that are negative towards us



Feedback (Ben) - Shrihaan

Positive:

- Quite impressed

- Sounds like we hit all points that he would be concerned about
- Answered all questions

- Sounds too good to be true

Negative

- Saying that it is so much cheaper than hiring other guards
- Wondering if it works

What to Know:

- Know how far each sensor/camera can detect
- Know what the modules are (GSM, Raspberry PI, Arduino, etc.)
- Don't tell judges negative thoughts






