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Augustas Ališiūnas — Introduction
00:00:05 – 00:00:16
Well, good afternoon to everyone gathered here today, in the Anykščiai district, at the forest edge. What will we do? We'll fly, scan, film, and look for wild boars.
00:00:16 – 00:00:36
And I'm Augustas Ališiūnas, owner of the company Art. 21. We've gathered today to present a system whose purpose is to determine the wild boar population using remote methods. That is, to count wild boars by flying a drone using thermal cameras and software based on artificial intelligence solutions.
00:00:36 – 00:00:50
To count them and, continuing that same function, in principle to map out their migration patterns. That is, to understand how, where, and due to which habits wild boars move through the forests. So what will we do when we fly 100 hectares today?
00:00:50 – 00:01:13
We'll fly in a single flight. The conditions, as you can see, are natural. That is, in principle the wild boars aren't prepared, they weren't waiting for us, and it's unclear what we'll see or not. But since we'll do our best, this demonstration — of the final system — we'll record what the result will be. God knows, but I hope we'll find both wild boars and other animals.
00:01:13 – 00:01:35
And even more importantly, we'll be able to show how the system distinguishes wild boars from non–wild boars, because the main challenges were not the flying process itself or the scanning and two years of collection, but their interpretation, because countless challenges arise, a great deal of uncertainty arises, such as other animals appearing similar to wild boars.
00:01:35 – 00:01:54
Being in the forest, in theory, in a certain pose, herds of deer sometimes start to look like herds of wild boars, as do certain thermal deviations. For example, there were several cases when we were still training the system, because to this day we've been working on this project for a year and a half.
00:01:55 – 00:02:16
Out of 50,000 hours of human time, over 50 flights in various locations, when at the very beginning sometimes even stones that had warmed up would be recognized, because they look very similar in a thermal image — something you'll be able to see for yourselves, like here. Speaking about the very start of the project, the challenge was that, since we have, in Lithuania...
00:02:16 – 00:02:18
...problems when it comes to reliability.
00:02:19 – 00:02:31
The wild boars are, in principle, in uncertain locations, and to begin training the artificial intelligence system, we need to obtain factual data. We really need to find wild boars and be guaranteed that they are there, where we're flying.
00:02:32 – 00:02:46
So at the very beginning we organized this in Latvia, in fenced territories. You could say these are closed-type, laboratory conditions. In a natural sense, and there, scanning wild boars, we began to train the system.
00:02:46 – 00:02:58
From enclosed areas, because in Lithuania it's not allowed to raise them in forests in principle — it could be done from enclosed areas. We returned to Lithuania, and we've probably flown in every county of Lithuania.
00:02:58 – 00:03:07
And simply by scanning them, we train them. And the data analysts, scientists, the artificial intelligence specialists, on one hand, train the system.
00:03:09 – 00:03:17
And within the system, the distinction of a wild boar from non–wild boars. On the other hand, the team, who will also appear later in this video.
00:03:17 – 00:03:23
...analyzed engineering questions, that is, at what altitude to fly, at what speed to fly.
00:03:24 – 00:03:48
At what angle the camera needs to be set so it can recognize animals most effectively and accurately. We think a great deal about climatic conditions, because since the technology is partly based on a thermal camera, there must be very large temperature differences plus relatively good visibility — as much as can be ensured in a forest. That means the best time we settled on choosing for data collection. That was from October.
00:03:49 – 00:03:51
...until roughly April.
00:03:51 – 00:04:12
The fewer leaves, the greater the temperature difference between the environment — for example, winter — and the organism, the easier it is to monitor the animals and then differentiate and separate them. Whether it's a wild boar or another type of living creature, that takes a lot of time. I think the results...
00:04:12 – 00:04:34
...that we'll present starting today justified expectations and the purpose of this project, because on average the system's accuracy now recognizes wild boars at about 95%. That's more than, let's say, the ambitions set at the start of the project, but probably another very important thing is that this system can be operated and have its applicability and use expanded.
00:04:34 – 00:04:55
Speaking about different regions, about different wildlife, if we have a discussion, say, about Lithuania, there are quite a lot of problems to this day. Speaking about those same wolves and the damage they cause, about bison and the damage they cause to farmers — in principle, by training the artificial intelligence system to recognize other animals...
00:04:55 – 00:05:16
...it can be expanded practically to an infinity of money. On the other hand, a simple example we've already talked about: Africa, where there's a huge problem with rhinos, since in Africa there are various parks where, in short, farmers or businesspeople raise rhinos, but their...
00:05:16 – 00:05:38
...poaching problem is very large, because on the black market a rhino horn costs about $700,000, and every day the owners of those parks send up helicopters, and physically people simply go around with binoculars and count where the rhinos are and try to detect poachers or their tracks. So using an autonomous system based on a camera...
00:05:38 – 00:05:57
...with artificial intelligence and drones, you could further simply let them fly autonomously, so it could cover the whole national park area and recognize and count those same rhinos, and could likewise recognize poachers too. The machine transmits the data to those who can resolve the situation one way or another.
00:05:58 – 00:06:18
So that's it — the applicability is large, the regions are different, their problems are different. But again, since this is, well, the first concept that we're presenting today, we'll talk about wild boars and probably hand the floor over to my colleagues. That is, to both Linas and Domantas, who will present and show how a mission is formed.
00:06:18 – 00:06:25
Then we'll raise the drone above all three. We'll probably look at that forest, see what the results are and what we'll see. So that's my introductory word — thank you.
Domantas — Drone Pilot: Flight Setup
00:06:26 – 00:06:46
So, hello, I'm Domantas, an Art. 21 drone pilot, and today I'll show technically how our flights work. We'll fly with a drone — an ordinary drone with 4 propellers, which has the ability to attach a camera, and today we'll attach a thermal imager, which looks like this.
00:06:46 – 00:07:07
But in reality, it's not only a thermal imager that we can attach — there are countless various cameras and sensors — but in this project, using a thermal imager whose live image is received on the controller, and from the controller the images are also fed into a screen so it's more convenient to monitor what we see.
00:07:07 – 00:07:27
In real time, once the flight is finished, we have the SD card that's in the camera — that already high-quality footage — and we upload it to our system, and the artificial intelligence then does its work, analyzes it, and shows where in that footage there were wild boars and...
00:07:27 – 00:07:29
...what the probability is that there was a wild boar there.
00:07:29 – 00:07:49
During the broadcast, the image is also fairly good. Of course, not as good as what's recorded to the card, but even in real time, seeing that image, we can identify whether there was an animal there or not, whether there was perhaps a puddle or something else — on a large screen it's visible fairly well.
00:07:50 – 00:07:51
And essentially...
00:07:54 – 00:08:14
Before starting the flight, I always need to plan out where we are, because everything happens autonomously. As for the drone, I'll control it — actually, I'll only prepare the drone for flight. So the image visible now is the same both on my screen and on the computer, but essentially we set the boundaries...
00:08:14 – 00:08:17
...within which we'll carry out the flight.
00:08:18 – 00:08:21
We'll try to fly a bit more than 100 today.
00:08:23 – 00:08:43
So, we've set such an area that we want to inspect, and the program essentially lays everything out autonomously and automatically for us — there's nothing much to do. We see something like a grid. That means the drone will fly along each blue line, and the overlap between the lines is, as it were, 5%.
00:08:43 – 00:09:01
More specifically, it means that the drone's field of view when flying one line and then another line will overlap, image onto image, by 5%. So that you really don't miss a single gap. And the flight altitude today will be 90 m. The camera angle...
00:09:02 – 00:09:20
...will be 80 degrees, which means the price is lower — pointing straight down — but it will be tilted slightly forward for better visibility in more forested areas, of which I think we'll have some here, since we see quite a varied forest. So I think that angle will be a good option.
00:09:22 – 00:09:26
So this flight, with everything, will last up to an hour.
00:09:28 – 00:09:31
As I mentioned, we'll take off at ninety meters altitude.
00:09:33 – 00:09:49
There are actually quite a lot of these settings, but for our mission there's not much that needs changing. The two essential things are the flight route and the flight camera angle. And, of course, the altitude — in this case, 90 m.
00:09:51 – 00:10:07
So, I don't know, we can actually attach the camera to the drone, because as I showed, this drone has the ability to mount 2 cameras — there are 2 connectors — but today the thermal imager will be enough for us.
00:10:16 – 00:10:17
We'll connect the drone.
00:10:18 – 00:10:21
The thermal imager calibrates itself, turning in all directions.
00:10:22 – 00:10:24
So that it understands where it's located here.
00:10:31 – 00:10:32
Then we have the controller.
00:10:33 – 00:10:38
Here we have a somewhat stronger antenna, so that we always have a stable connection to this screen.
00:10:39 – 00:10:49
On this controller, a monitor would also have been mounted, through which we'll be able to calibrate the remaining necessary drone settings.
00:10:58 – 00:11:12
The correct thermal imager image — we already see it showing heat. Returning to the mission, the mission parameters, I'll repeat once more: 90 m, 40 m per...
00:11:13 – 00:11:16
...hour speed — so that's about 11 m per second.
00:11:19 – 00:11:19
And what...
00:11:20 – 00:11:40
We'll try to cover a bit more than 100 hectares — so 108 hectares of imagery. As I mentioned, I'll see it on the screen at the back; I've now handed it over to the control unit. From the control unit we'll give the drone the start, and from the moment we give the start, theoretically the drone will do everything autonomously.
00:11:40 – 00:11:48
Without any intervention from us, unless there were some emergency situation, in which case we can move the drone away from people.
00:11:50 – 00:11:53
A safe distance, essentially — maybe here it is.
00:11:58 – 00:12:04
A fairly tall obstacle, like wires, but I think we'll definitely fly.
00:12:05 – 00:12:05
So.
00:12:12 – 00:12:16
Essentially everything's fine, we press the start button.
00:12:58 – 00:13:00
For your money.
00:13:08 – 00:13:12
Now it's rising to our set altitude, which is 90 meters.
00:13:23 – 00:13:23
Positions.
00:13:26 – 00:13:29
Here's the start of the forest.
00:13:33 – 00:13:34
It's working.
00:13:35 – 00:13:36
We can see it.
00:13:45 – 00:13:46
There was something.
00:13:50 – 00:13:52
But the angle isn't quite all of it.
Linas Didžiulevičius — Team Member: Post-Flight Processing
00:13:56 – 00:14:14
Hello, I'm Linas Didžiulevičius, a member of the Art. 21 team, and right now, with my colleagues, I'm here in the Anykščiai district, where we're conducting a flight. As my colleagues already mentioned earlier — Augustas gave the introduction, Domantas presented the whole flight planning.
00:14:15 – 00:14:36
He presented the drone, what camera, and how the flights are carried out, and I'll talk more about what happens after the flight. So essentially the whole little engine of how we find out and detect them — for that, as was mentioned, we did quite a lot of work. We put in many hours of work.
00:14:37 – 00:14:57
To train our special algorithms that can identify specifically wild boars. So we use that. At the very beginning, to distinguish where a wild boar is — that was in Latvia, in enclosed areas where wild boars are kept, because in Lithuania it's not allowed — we found partners from...
00:14:58 – 00:15:17
...Latvia, who gladly agreed to let us in and let us fly, and it was there that we collected the initial database, so that we could see and understand what they actually look like by day. Once we had the main images of the wild boars, we began all of our work.
00:15:17 – 00:15:37
For training the algorithm — well, the final version, that's what I'll demonstrate to you today. This is the system we created, where specifically, once you upload — as you can see, the flight is now coming to an end. So once it returns, we'll take out the memory card. We'll transfer the data specifically to the website.
00:15:37 – 00:15:57
With the help of special algorithms, they'll be processed and finally shown to us on a map. What did we actually see, and did we detect any wild boars? So, in short, I'll then present the system. The final version of the system also looks like this. We can...
00:15:57 – 00:16:10
...enlarge the screen — we see a map that's more than just Lithuania, but mainly we do everything in Lithuania. So our main view, at the very...
00:16:11 – 00:16:31
...in the system window, we can see a menu item containing a map, the user account, and information about the project. So essentially everything is described — what was done and why during this project, and what technical equipment and what parameters are needed...
00:16:32 – 00:16:36
...to collect the material specifically, once it returns to the ground, onto the map.
00:16:37 – 00:16:57
Excuse me, I'll log in again. Back to the map. We have several options, that is, uploading flights. Specifically, after a flight, we have the resulting file, which we package and we name the flight, and we attach that file. Having attached it, we press confirm.
00:16:57 – 00:17:21
And it gets uploaded into the system. Once the flight is uploaded into the system, it begins processing the flight itself — special algorithms process it, and that too, all the same. Since a flight consists of quite a lot of data and takes up quite a lot of space, it takes a bit of time for the flights to be processed.
00:17:21 – 00:17:43
I see, and the rhythm step by step — it checks the entire flight plan, and the certain animals it has noticed it begins to identify and recognize, whether it's a wild boar or not. Today I'll also demonstrate to you one of the uploaded flights. Let's say, the final system-testing flight.
00:17:44 – 00:18:04
We load it up, and what can we see here? We actually see the entire area we covered during the flight. We also see a marked wild boar — there's specifically an icon for the exact location where, during the flight itself...
00:18:04 – 00:18:24
...it was detected. Today, also next to the uploaded file, we can see the uploaded file's name, the upload date, what area was covered, and how many wild boars were spotted during that flight. Finally, pressing specifically on the wild boar icon loads up the image itself.
00:18:24 – 00:18:44
...in which the wild boar was detected — the algorithm itself crops the image and specifically attaches it to those coordinates. And here we can see the one we detected this day and in what location it was. So, presenting it briefly here — there was much more for the colleagues to consider that was relevant.
00:18:45 – 00:19:04
It was relevant to find out what the system itself looks like, so the whole uploading process looks fairly undemanding, but essentially, inside the program, inside the system, the foundation is a spinning little engine, and all those algorithms.
00:19:04 – 00:19:26
They're able to process and crop out the images that are detected and mark that it really is a wild boar today, and they completely eliminate all the other remaining animals. And in the future, the system can very easily be adapted and applied to ever more different animals. And the system can, as the colleague mentioned, be applied in Africa too.
00:19:26 – 00:19:46
Counting the rhino level — that same system can also be adapted for hunters, whom we also thank for letting us use their fields today, and we fly here specifically at their place, conducting flights, and specifically applying this system, training it to recognize wild boars, roe deer, elk, deer.
00:19:47 – 00:19:55
They could also count up how many animals they have in their club's areas. So that's it — thank you for your attention, and a good evening to everyone.
