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Press Conference, AI and Safety
Johannes Hinckeldeyn, Director Research Engineering

00:00:02:03 - 00:00:30:44

Welcome. I welcome you to my talk. I'm Johannes, director of research engineering here at STILL and I hope you all have a great time.

00:00:30:48 - 00:01:24:48

My talk will be about innovation and innovation projects at STILL- Meaning that I will talk about things for the future, things which are still to come and not ready project products. However, the things I'm going to show you will be linked to the use case of trailer loading, which is rather important. And not just today, but also for, the AXL iGo you saw and I'm going to link the question of artificial intelligence intelligence as a safety feature to logistics and give an overview about our work and about the conflicts which may arise from the use of artificial intelligence for logistics.

00:01:25:02 - 00:02:02:02

So, if you think about artificial intelligence, you certainly know it from a digital perspective. So if you look on your mobile phone, you have an AI agent or an assistant like GPT or like Google Gemini in order to support you doing your daily work, write emails for you, doing research on particular topics, generating movies or short videos, or even just pictures or photos.

00:02:02:06 - 00:02:33:45

So, and in this case, it's always quite easy because we can use this artificial intelligence machine as a new technology, without risking to create any harm. So let's assume you want to create a photo of a warehouse like this is done here. You would type in a prompt in your agent and it will create your warehouse. However, it looks a bit strange right?

00:02:33:49 - 00:03:07:45

Because this forklift is standing on a pallet, which is not very logical. So we create a mistake and to correct this mistake in a digital world, it's quite easy because you just redo the prompt and the pallet is removed and the forklift is put in the right position. So what I want to say basically, is that mistakes are quite easily reversed, but they do not create any harm or any problem or any risk or something.

00:03:07:49 - 00:03:41:08

However, this is different if you then apply AI in a physical world. It's also interacts with the physical world, meaning if you use the term and you might have heard this already physically, I to use AI in the physical world in order to create, to control forklifts, to control vehicles, to basically, steer things which move around in a warehouse.

00:03:41:20 - 00:04:10:37

And this is far more risky and dangerous, of course, because the vehicles are strong, the weights are high, and the power is quite high as well. So in this case, mistakes can create risks and can create dangers which might result in damaging of objects of goods for example, or even in injuring people. And this is something we really have to avoid.

00:04:10:41 - 00:04:37:19

And if we now consider the case of trailer loading as, Simone and Semah already pointed out, it is the trailer loading in the outbound space is quite and risky and a quiet, hectic environment. As we have heard, there's narrow room to maneuver, so there's not much space, for the forklift to basically.

00:04:37:23 - 00:05:20:28

Yeah, drive, right. And manipulate things like pallets. You have people which are within the field of action. So meaning at the outbound area. So at the top there might be people walking around driving, forklifts doing their work, walking in and out of trailers and vehicles might appear quite. Yeah. Quite often. And in addition to that, in order to maneuver in this, in this area today, we need to reduce our safety zones of the vehicles because the vehicle so currently are they have LiDAR scanner, they have laser scanners.

00:05:20:32 - 00:05:56:46

But these laser scanners and let us, us cannot necessarily distinguish between pallets and people. So this is all we have to consider. So in essence, this means the reality today is that safety technology is quite deterministic. So it can be quite. Yeah. Well, predicted what is going to happen. However, the real world is not it's really an always changing and quite dynamic, world.

00:05:57:00 - 00:06:25:01

And let's have a look at, at a video from the AXL iGo where you saw already a few snippets out of and you will see some safety risks which have to be avoided and which are currently also avoided by the AXL iGo but which limits the vehicle to some certain use cases. So as you can see here, the vehicle is picking up the pellets.

00:06:25:05 - 00:06:46:49

You might already recognize that there might be people standing behind these rows of pellets which are on the outbound platform. You can see here that there's not much space for the vehicle to navigate while it turns and goes into the trailer, and once it enters the trailer, you can see that there is not much space on the left side.

00:06:46:49 - 00:07:10:39

On the right side and in the back. So we really have to make sure that no person is basically in the way. And this is also the reason why we are using the safety scanners here in order to make sure that no person stands between the pellet and, for example, to trade over here. In addition, we have to make sure that only one vehicle enters the trailer at a time.

00:07:10:43 - 00:07:44:11

So, that it's not possible to, have any collisions. So we use these, fork tip scanners here to avoid any problematic situations or any risks. However, you might see that this pallet is a perfectly wrapped pallet. So the foil is only, here over the cartons. But it might well be that the foil will go over the pallet pockets as well.

00:07:44:11 - 00:08:22:10

And in this case, we might already have a problem. So this is some kind of a limitation of the current safety concept. The current safety concept is good. However, it demands that all the parents are in a particular shape in a particular order. However, we are thinking currently as a research project together with some partners, for example, Nvidia, to use a camera to watch from the outside and to observe the whole safety area in front of the doctor and to make sure that no person is present in this area or in the trailer.

00:08:22:20 - 00:09:00:26

So meaning we are aiming at extending the perception of the vehicle beyond the safety which is already present on the vehicle, and use the perception from the outside in to have an outside in perception on a particular area and use video in combination with computer vision, which is basically AI or machine learning as a safety feature. So this is an innovation which has not been possible yet because, as you all know, that, machine learning and AI is, really probabilistic technology.

00:09:00:26 - 00:09:39:06

So it's a technology which can only, achieve accuracy up until up to a certain degree. And in order to, make this possible, we have to fulfill a number of rules, a number of, regulations and norms. Really to integrate machine learning s and technology into the, autonomous forklift. So, for example, we can see the functional safety of machinery here means that the technology we use only, has got the maximum of one dangerous failure per 1,000,000 hour of operation, which is quite a lot.

00:09:39:16 - 00:10:21:48

And currently not easy to achieve or even very, very hard to achieve for a machine learning model. In addition to that, if we want to use these AI in safety related functions, then we have to quantify the accuracy of this, safety model or this AI model. And if the AI model is not capable of achieving this one dangerous event per 1 million operating hours, we have to embed the AI model into a, architecture, which mitigates the weaknesses or as it the shortcomings of this, machine learning model.

00:10:22:02 - 00:10:50:35

In addition to be very reliable, very reliable, we also have to be deterministically, fast, meaning we have to make sure that we act in real time. So from the moment the camera identifies a person in a certain area until the, vehicle breaks to the time is has to be well below one second, and not just sometimes, always has to be well below one second.

00:10:50:39 - 00:11:23:16

And finally, we have to, to you, you will most likely classifier. Our application is a high risk system. So we would have a conformity assessment data as well. So as a concept just to bring this all together, you can see here on the left hand side we have two autonomous forklift with the already existing sensor based safety protection of lidar scanners and projectors.

00:11:23:20 - 00:11:50:17

And this will be enhanced in the future, which warehouse cameras on the building which will be analyzed. The video stream will be analyzed using AI. And this will be a new holistic safety architecture. And this is something we are currently working on as a concept. You can imagine it like that. You have two cameras looking at the safety zone, observing the safety zone.

00:11:50:21 - 00:12:16:41

And with a particular. I would like to draw your attention. Here we have something which we called a trip wire. This is the border between the safety zone here and the trailer there, meaning that we count every person who enters the trailer and keep track on the number of persons in the trailer so that we, let's assume, have we have three people entering the trailer, 1 or 2 people moving out that we still know that there must be still a person inside.

00:12:17:02 - 00:12:55:30

Also, we might not be able to observe this using our camera. We have been partnering in order to achieve this, because the use of machine learning of AI in inter logistics is a very new technology. And let me walk me through this, diagram just quickly. You can see on the left hand side our AI camera, which we currently have as a product and which you will be able to see from tomorrow on at the trade show, which is currently used not for functional safety, but for process control and for statistical reasons.

00:12:55:34 - 00:13:27:25

These AI camera creates a video stream which is fed into an Nvidia RTX source edge computer, which is a functionally safe edge computer where we have a machine AI model running on the edge computer. It's called halos inside, outside in, this model identifies a person which is then communicated using, secure communication channel to the forklift. And here the forklift makes the decision was a person is present or not in the safety zone or on the trailer.

00:13:27:25 - 00:13:50:13

And if this is the case, it is stopped. Or if nobody is present, the safety can be muted. So the safety features can be reduced and the forklift can enter the trailer without, posing any risks. So I have a I have three little videos, which I would like to show you. Those videos were created using Nvidia Omniverse.

00:13:50:17 - 00:14:15:29

Nvidia Omniverse is a simulation platform for Mind video. This is basically our, our research lab in Hamburg. You can see the trailer. You can see the safety zone in front of the trailer, and you can see a number of different, load carriers already present in the safety zone. And then you can see the forklift and you can see that the safety is active.

00:14:15:33 - 00:14:46:40

Once the vehicle enters the trailer. It's possible. And nobody is, inside of the safety zone, the safety functions can be muted because there is nobody in, let's say red area or in the risky area. This is a bit different now for the second video. As you can see here. Now you will see that people are entering the safety zone, a region of interest as.

00:14:46:40 - 00:15:15:18

And the safety will remain active as long as these persons are present in the safety zone. Now we can see that no person is present, meaning that the safety, is unmuted. And once people are present again, the safety is again activated and there is no potential harm. And finally, on the right hand side, I will draw your particular attention to the short video.

00:15:15:18 - 00:15:41:17

Here you can see people, especially here on the top left, top right corner, that we are not capable of really, identifying people, but being really accurate, you can see that this person is walking quite accurately here along this right border of the safety zone. And every time the person is entering the safety zone, the vehicle safety is activated.

00:15:41:23 - 00:15:50:25

So we can quite accurately determine whether people are present in this area or not.

00:15:50:29 - 00:16:19:15

However, this application is only one example for trailer loading where we can use the functionally safe detection of people. So other application use cases are for example, you can see here for handling robots on the left hand side. You know that all these kind of, of robots handling robots are used to build pellets to palletizing goods on load carriers.

00:16:19:19 - 00:16:59:23

And those handling robots are usually within a certain fenced area. But with such technology, we would be able basically to get rid of the fences and operate trust within the warehouse without having to necessity to install all this infrastructure and also use cases to, observation and of, of intersections. So even for manual truck, forklift truck, but also for automated forklift trucks, it would be possible to observe the area and then determine if there is a truck approaching and the person is still in this, it was in this area.

00:16:59:23 - 00:17:31:06

And if a person is was in this area, you can slow down or even brake automatically with a signal from the outside. And finally, there's also the application use case for the doctors. It might just be not just be doctors could be also doors of the warehouse itself. And every time a vehicle is entering the cameras, checking whether as a person already passing by or not, and if this would be the case, it would be possible to slow this down or maybe even break.

00:17:31:10 - 00:18:02:32

So how does this work together? You can see here, how Nvidia and Keon and still are working together in order to make this happen because we are in just this company, right. So, we are applicants of, I, we are not the developers of basically AI Foundation models. This is the power of Nvidia. We use the Nvidia AI Foundation models and train them on our logistics data.

00:18:02:38 - 00:18:30:40

So meaning we fine tune our models based on the data, which we can guess, at our, at our customers. In addition to that, Nvidia provides functionally safe AI hardware, which is required in order to embed such a AI model into a functionally safe environment, and how to integrate this edge computer end to AI into a logistics application.

00:18:30:40 - 00:18:54:10

This is our expertise because this is what we are doing. We know how we can build this in and put this into the, into the whole system that it works for logistics process and in the very end, Nvidia provides the infrastructure for training and all the data centers, all the GPUs, all this these big computers are used to train these AI models.

00:18:54:10 - 00:19:28:49

However, we have got access to the factories and warehouses of the world, meaning that we are capable of scaling this technology for the industrial use case. Let me sum this up. So first of all, physically I the time to term, which is around everywhere at the moment, requires functional safety because if we want to bring AI to the real world, it has to be functionally safe.

00:19:29:08 - 00:19:58:23

Otherwise we will get stuck with use cases or with a limited number of use cases which are not able to really gain the productivity improvements we have envisioned. This means we have to embed AI models in a safety architecture. AI as such, is a technology which is hardly, which will hardly achieve the necessary, level of accuracy in order to be functionally safe.

00:19:58:23 - 00:20:30:48

For this reason, we have to embed it in a safety architecture. This means it has to run on a safe, a hardware. It has to be trained on to spent domain specific data means it has to be trained on data recorded in warehouses and factories, because only through this, domain specific training, it will be possible to integrate this into logistics processes, logistics processes, particularly.

00:20:31:02 - 00:20:59:04

Challenging because, this is something we are not much training data is publicly available, let's say in the internet. And in the very end, everything has to be validated. And for this reason, we are not just, with Nvidia, but we are also collaborating with TÜV Rheinland as a certified body in order to support us and validate whether this is a safety concept, which can be also accepted as a safety concept.

00:20:59:08 - 00:21:25:37

And so far, we have been able to already achieve the first stage of of a concept validation. Also, the final certification is still pending. With this I come to an end. I thank you for the attention and I will be very happy to ask, to answer any questions or for any further comments, and I will be also around during the whole day.

00:21:25:38 - 00:21:32:38

Thank you very much.

00:21:32:42 - 00:21:44:19

Any questions?

00:21:44:23 - 00:22:09:08

Hello. Yeah. I just wondered if, the, automated pallet robot, quite, quite often, the problem with the loading bay is that the lorries drive away prematurely. Will it be able to notice that the lorry is the lorry still there, or will it potentially drive off the edge of the dock?

00:22:18:15 - 00:22:45:25

This is a good question. The forklift or the automated forklift is capable of mapping the, the area, which means also it would be capable of including the trailer in the map. So once, you would enter the trailer, you would try to enter a trailer, and there is no trailer any more present. There will be the possibility to stop that, meaning there will be a safety mechanism to stop before it enters the trailer. Basically.


00:22:55:16 - 00:23:07:21

Any further questions?

00:23:07:25 - 00:23:27:33

Okay. If this is not the case, thank you very much for your attention. And if you feel that you have any further questions which you would like to discuss later on, so please feel free to, yeah, address me personally. I will be around the whole day and I will be more than happy to talk with you about AI and, technology and all this kind of innovation. Thank you very much.
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