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Press Conference, AXL iGo demo scenario

00:00:00:15 - 00:00:24:18
Jasper Van Gool, TLU Program manager
Hi, everyone and welcome to our stage. Simone and me welcome you and present you a little bit more about the load and unload application. So we will take you on the journey. We'll see more about the technical specs, about the process flow, and also the in-depth information about the dashboarding and tooling.

00:00:24:23 - 00:00:54:01
Jasper Van Gool, TLU Program manager
So let us start with the presentation. Simone and me, we start with how to do manual operation. You start with an operator on a forklift truck – that’s now we mimic to an automated operation. We will select the pallets, the designated pallets inside of the trailer.

00:00:54:03 - 00:01:20:09
Jasper Van Gool, TLU Program manager
The process will start with the automated pick up inside of the trailer. We will see on the big screen selection of the pallets and the designated area where the pallet need to be dropped. There is a manual interaction with the person who's responsible for let's say 5 to 10 loading bays. You will select the pallets after he opens the doors.

00:01:20:15 - 00:01:55:06
Jasper Van Gool, TLU Program manager
The dock leveler came up. You need to install it and then you will initiate the process. Now we will see that the process will start and we will pick up the first six, pallets inside of the trailer. We mimic the standard dock operations. You will see the vehicles are moving in the direction of the trailer and they will drop the pallets in and send it to a deeplane position.

00:01:55:08 - 00:02:27:24
Jasper Van Gool, TLU Program manager
You will notice that it will seamlessly integrate in your operation. The first truck will pick up the pallet on the left side of the trailer. And it will drop in the first deep lane position. 

00:02:28:01 - 00:02:58:09
Jasper Van Gool, TLU Program manager
What you will notice is that we don't need any infrastructure changes on the building itself. We navigate with our VSLAM camera, which Simone will get more into detail. We navigate in the surrounding of the building itself, the warehouseand inside of the trailer. And what was already mentioned the trailer is an always a changing environment.

00:02:58:11 - 00:03:25:16
Jasper Van Gool, TLU Program manager
What you will notice is that every trailer is slightly different in a dimension. So have hard wall trailers, soft wall trailers and so on. Therefore we need another layer of navigation within the trailer itself. We pick up the pallet in the trailer and therefore we switch to a LiDAR navigation. You will notice that it now is changing another layer of navigation.

00:03:25:16 - 00:03:58:18
Jasper Van Gool, TLU Program manager
The SLAM based navigation. You notice it's quite narrow. You will see that the crossing of the trucks is in front of the dock. Because it's so narrow we also adapted the speed  slightly to make it, work in this environment. So the first pallet, we will drop in a deep lane position.

00:03:58:20 - 00:04:29:17
Jasper Van Gool, TLU Program manager
Simultaneously the other truck will pick up the mixed pallet inside the trailer. That's how we cope. Integrate two vehicles that work seamlessly in parallel together. And that's how we eventually integrate a system, where we can do a trailer load or unload in 35 minutes. With one truck in 60 minutes.

00:04:29:19 - 00:04:48:20
Jasper Van Gool, TLU Program manager
Again, the second pallets will be picked up. The middle pallet you will see here. One truck will wait for the other one and run to this deep lane position. 

00:04:48:22 - 00:04:58:05
Jasper Van Gool, TLU Program manager
The second truck will turn and go inside of the trailer.

00:04:58:07 - 00:05:18:01
Jasper Van Gool, TLU Program manager
When he's driving in the trailer it identifies the pallets. How the pallet are staged with the pallet cam and the surroundings. He makes sure that we always have a 360 degree safety field.

00:05:18:03 - 00:05:44:20
Jasper Van Gool, TLU Program manager
And that is the same for the inbound and the outbound. So the second stage in the deep lane position you will see that the truck here will have his waiting position. The other pallet truck goes inside the trailer and the AXL iGo will pick up the last pallet. Tthat's how we simultaneously load or unload 30 pallets.

00:05:45:00 - 00:06:05:20
Jasper Van Gool, TLU Program manager
Iit's very important to state that in the manual operation, we have 33 pallets. In an autonomous operation we load or unload 30 pallets. The last row is still a manual.

00:06:05:22 - 00:06:40:01
Jasper Van Gool, TLU Program manager
What is very important is the intelligence of the system. We already mentioned the infrastructure. Its infrastructure free but also a very important point is the complexity of going in and out of the trailer and how we cope with it. So the difference is that our system, compared to other systems, is how we solve the issue of going inside of the trailer and picking up a pallet in a and intelligent way.

00:06:40:01 - 00:07:22:02
Jasper Van Gool, TLU Program manager
We use the trailer itself and the other pallets to receive feedback. We actually mimic how an operator will drive inside of the trailer. Next to the wall, pick up a pallet – we mimic and use the force of the trailer while picking up that pallet. That is always the hardest one when you're when you are picking up the last pallet. You will notice that he wiggles a bit and he picks up the pallet and drives out.

00:07:22:04 - 00:07:45:06
Jasper Van Gool, TLU Program manager
Its also important for the people working in the warehouse that they can identify and know what truck is doing at the moment. So you have visual lighting systems and acoustic systems. What's happening with the truck? What is it doing?

00:07:45:12 - 00:08:14:23
Jasper Van Gool, TLU Program manager
Is lighting is giving direction where where it is going. The status is important. When it's green, when it's orange, when it's red. Also we have a layer for people working in the same environment so they notice the status of the truck.

00:08:15:00 - 00:08:23:01
Jasper Van Gool, TLU Program manager
So now we go into the process. We unload six pallets.

00:08:23:03 - 00:08:47:13
Jasper Van Gool, TLU Program manager
Then my colleague Simone will start explaining more of the technical detail of the cameras, the safety, and the vehicle in total. And after we initiate the loading process we also do six pallets unloading in the classical deep lane position. After that we switch and we do the opposite.

00:08:47:13 - 00:08:59:10
Jasper Van Gool, TLU Program manager
So we start with the process of picking up the pallets in the deep lane position and driving inside of the truck.

00:08:59:12 - 00:09:28:10
Jasper Van Gool, TLU Program manager
What you will see on the big screen – we have a camera on top and you will have the image of the inside of the trailer. We can also switch to the pallet cam of the truck and you can will notice what the truck sees driving inside of the trailer.

00:09:28:12 - 00:09:57:23
Jasper Van Gool, TLU Program manager
You see the wall, the floor. And how he is driving inside trailer and going with this forks inside of the pallet. That's a clear image how he picks up the pallet. He lifts and he starts in the process of going out of that trailer.

00:09:58:00 - 00:10:22:19
Jasper Van Gool, TLU Program manager
We didn't start with the trailer load / unload process. We initially start with the idea of point to point transport. And then we saw what processes can we also initiate with the same technology. Therefore we first started point to point transport (A to B transport) in a warehouse. That evolved to the idea for trailer loading and unloading.

00:10:23:00 - 00:10:54:22
Jasper Van Gool, TLU Program manager
Now going into the deep lane position dropping of the pallet. That truck will be situated here. My colleague Simone will take over with some technical details. And explain more about the features of the truck itself. Simone. And and over to you.

00:10:54:24 - 00:11:17:16
Simone Dilling, Product Manager Automation
Thank you. So you already saw the unloading part. Six pallets have been done. They all safely placed here so the next process can take over. Move the pallets to warehouse, maybe with another truck, with a forklift. Whatever you want to do. Now we are setting up one pallet for the loading part, and we will place that pallet a little bit out of the ordinary because our vehicles just place them really nice.

00:11:17:18 - 00:11:38:19
Simone Dilling, Product Manager Automation
But we also can pick up pallets that have been manually placed for us and they are not always in the perfect position. So that's why we will now simulate an operator that has left the pallet there, a little bit in an angle. So that's what we will set up. Now, for preparing that for the for the second part of the presentation.

00:11:38:21 - 00:11:57:18
Simone Dilling, Product Manager Automation
You also see we can operate the vehicle manually. We have a remote control we can plug in. And then we have also full control over the vehicle in case something needs to be done. manually. So now you see that's happening.

00:11:57:20 - 00:12:15:12
Simone Dilling, Product Manager Automation
So you see it's quite an angle that, the pallet has on. It will be even more visible later on in the loading process when the neighboring pallet has disappeared already. And then you can start from there. 

00:12:15:14 - 00:12:36:18
Simone Dilling, Product Manager Automation
So what we will do now in, between the loading phases. Have a look a little bit closer at the vehicle. So what we told earlier is we have a lot of sensors and cameras for the vehicle. So we have four safety scanners. Two are in the front. And what is really special for this vehicle, we place two safety scanners right in the fork tips.

00:12:36:20 - 00:13:00:22
Simone Dilling, Product Manager Automation
These fork tip scanners are basically right at where the tight spaces are in a trailer or within a pallet. We detect potential issues right at the spot and not somewhere very early or from a distance. And the view is also not blocked by forks or pallets. On top of the fundamental safety layer we have obstacle cameras.

00:13:00:22 - 00:13:21:22
Simone Dilling, Product Manager Automation
We have three obstacle cameras in the front of the vehicle. These are covering a nice area in front of the vehicle. So when we drive, we can detect people or other obstacles nicely and can slow down if we need to. And if the way is free again, we can speed up. With that we can even drive around obstacles if there's enough space on purpose.

00:13:21:22 - 00:13:49:05
Simone Dilling, Product Manager Automation
We don't do that in the dock environment because usually the space is really narrow and that's why we on purpose avoid that feature there. But we could do it, if we have more space. On the rear side we have another camera, which is the pallet camera that is mounted here and we will use that on the second when we start the loading process. Because that's exactly how we determine how the pallets are placed and calculating our way to get to the pallet and pick it up.

00:13:49:07 - 00:14:13:23
Simone Dilling, Product Manager Automation
And finally, the last camera we have is the navigation. He has a visual SLAM camera that we use for navigating within the trailer. As mentioned we are using the safety scanners to find our position. So that's the the big difference in navigation or in localization.

00:14:14:00 - 00:14:35:13
Simone Dilling, Product Manager Automation
Besides all these camera features we also have a feature that not many of you have seen before. We call that cliff detection. So let's assume we have nicely set up the trailer for whatever reason the truck driver chooses to drive away. Then we suddenly are in the middle of nowhere and we don't want to have our vehicle jumping off the cliff, so that's not what we want to see.

00:14:35:15 - 00:14:56:01
Simone Dilling, Product Manager Automation
That's why we use our sensors and cameras to look forward to the ground. And if we see that the ground starts disappearing or it's missing, then we slow down first and eventually we do a final check with two sensors in the front of the vehicle to detect really if there's a cliff there, and then we go to a full stop and we are not going to jump.

00:14:56:03 - 00:15:17:16
Simone Dilling, Product Manager Automation
The same thing happens in the other driving direction. We are just using the rear safety scanner to do that. Looking at the lower angle, because that safety scanner has four scan levels it can use. So it can also scan downwards to see the floor or basically the disappearing floor and come to a safe stop. So that's a really important feature we have.

00:15:17:20 - 00:15:39:08
Simone Dilling, Product Manager Automation
And it works in both directions. So also in case we are doing our work inside the trailer, somebody moves the trailer with us in a way we will not jump off the trailer either. I really like that because I like my vehicle, so I really want to keep it safe as well. I think these are the the main technical features that are really relevant for the operator.

00:15:39:10 - 00:15:48:22
Simone Dilling, Product Manager Automation
So I think now it's time to get back to you. And start the operation again, getting the pallets inside the trailer.

00:15:48:24 - 00:16:19:23
Jasper Van Gool, TLU Program manager
Thank you Simone. So what are we doing right now? We have seen already, the first unloading part, technical details from Simone. But now we initiate again the process of the loading. We have the operator who's responsible for X amount of docks. You will initiate the process by selecting the deep lane positions.

00:16:20:00 - 00:16:55:12
Jasper Van Gool, TLU Program manager
Then the truck receives its prompt and is starting the process. During the presentation of Simone you saw that pallets are often misplaced.

00:16:55:14 - 00:17:22:22
Jasper Van Gool, TLU Program manager
And how we cope with those. We have the first pallets driving into the trailer. And also here on the screen you see the pallets cam. And you will notice that normally it drives in quite straight.

00:17:23:03 - 00:17:41:24
Jasper Van Gool, TLU Program manager
But now the pallets cam sees the positioning of the truck itself and the pallet itself. And now he diverts its optimal route. What you're seeing right now and then picking up the pallet is quite shifted.

00:17:42:01 - 00:18:09:24
Jasper Van Gool, TLU Program manager
And that's all done by the pallet cam that sees the rotation and the angle of the pallet. And now picking up the pallet and driving again inside of the trailer. So again he's waiting in this position the first pallet already dropping inside of the trailer. And placed it just next to the wall.

00:18:10:01 - 00:18:36:10
Jasper Van Gool, TLU Program manager
What you will see is that move at the end where the pallet is almost dropped and then it shifts a little bit and it's turning the vehicle next to the trailer wall. The pallet itself is really close against the wall. So now it drives out again.

00:18:36:12 - 00:19:08:18
Jasper Van Gool, TLU Program manager
Making room for the second truck. What is important for on the customer perspective. Because customers nowadays, have labor shortage. They want the process continuously driving. They want an availability of 24/7. And that is, what we aiming for. We installed a lithium ion battery on the truck to guarantee that.

00:19:08:20 - 00:19:23:02
Jasper Van Gool, TLU Program manager
It's automatically going to the charge itself to guarantee that the system is operational.

00:19:23:04 - 00:19:49:14
Jasper Van Gool, TLU Program manager
Regarding productivity, you can chose between one hour with one machine or two machines and 35 minutes. You can also simultaneously do loading and unloading with various stops. 

00:19:49:14 - 00:20:09:02
Jasper Van Gool, TLU Program manager
We can install a system which guarantees a certain amount of trucks for certain amount of docks.

00:20:09:04 - 00:20:52:09
Jasper Van Gool, TLU Program manager
And what Simone already explained: Safety is very important nowadays inside the warehouse. We need 360 degree safety and we have an integrated safety layer – the four LiDAR cameras. But we what's already one of our other features is, the  camera system with camera views on top for extra safety.

00:20:52:11 - 00:21:16:16
Jasper Van Gool, TLU Program manager
And now you see that is the most important and critical pallet. That is the last one inside of the row. You see it makes itself free. It turns the pallet a little bit and really focusing on the wall and on the other pallet to push that pallet inside of the trailer.

00:21:16:16 - 00:21:43:15
Jasper Van Gool, TLU Program manager
That is the whole concept of our solution. To mimic how an operator does the same inside of the trailer. We mimic how an operator does this operation itself.

00:21:43:17 - 00:22:14:10
Jasper Van Gool, TLU Program manager
It was interesting to have Colruyt as a co-development partner because they have already so many years of supply chain experience, loading and unloading, what they're doing every day manually. Now we incorporated that logic into the software layer. And it's fully based on the vision and camera.

00:22:14:12 - 00:22:46:24
Jasper Van Gool, TLU Program manager
That has major benefits. We have fast implementation, infrastructure free, and also a lot of cost saving factors. Meaning, you can compare it to your vacuum cleaner at home. It's maps the environment. We help with that mapping and after we do the functional testing and we start the implementation of the system. After the implementation we do an operational run.

00:22:47:01 - 00:23:29:08
Jasper Van Gool, TLU Program manager
We focus on  factory producing, having the vehicle delivered at the customer site. We start the implementation, the project realization. And after we go into the operational run of the system. Therefore it's important to have a stable system which is robust and mature enough. The big benefit is that focus on the complete flow of the use of the system.

00:23:29:10 - 00:24:04:14
Jasper Van Gool, TLU Program manager
After project realization we have our engineers, our technicians who are trained to maintain the system, the softwarea and also the hardware. It is a total ecosystem. From using the vehicle up to the operational face in the running - that's what we can offer to our customers. Now you see that the last pallet going inside the trailer.

00:24:04:16 - 00:24:34:08
Jasper Van Gool, TLU Program manager
And you see it shifts a little bit it's installing the second pallet. It's wiggling a little bit. That is what we are aiming for. And then we made enough place to install the last pallet.

00:24:34:10 - 00:25:09:22
Jasper Van Gool, TLU Program manager
We are  now, entering with the last pallet. The last row inside of the trailer. Because we know the margin inside of the trailer is so narrow the truck goes back to his waiting position and is waiting for his next prompt.

00:25:09:24 - 00:25:19:24
Jasper Van Gool, TLU Program manager
And now we are placing the last pallet in the trailer.

00:25:20:01 - 00:25:56:06
Jasper Van Gool, TLU Program manager
The last I want to mention is the dashboarding in the system. We have an operational, user friendly interface where operators and management can see in real life what's happening. But also a dashboarding tool for the management, where KPIs can be integrated. KPIs of how many pallets we pick per hour, how many pallets we pick dropped per day, how many trailers are loaded.

00:25:56:08 - 00:26:07:02
Jasper Van Gool, TLU Program manager
So all those things can KPIs can incorporate incorporated into, classic dashboarding system.

00:26:07:04 - 00:26:26:09
Jasper Van Gool, TLU Program manager
And now switching from the operating fleet manager with a view of of the truck.

00:26:26:11 - 00:26:56:24
Jasper Van Gool, TLU Program manager
And from a management perspective you have real life data. Real life data about what's happening on site. You can use it for multi-sites. You can check what happened. The total flow inside of your warehouse.

00:26:57:01 - 00:27:16:00
Jasper Van Gool, TLU Program manager
So you also have a management perspective with all the tools and data to manage the system. And  if necessary to change, to scale up, to scale down. 

00:27:16:02 - 00:27:27:18
Jasper Van Gool, TLU Program manager
This was the last part of our presentation. Simone and me thank you all for coming. 

00:27:27:20 - 00:27:30:04
Simone Dilling, Product Manager Automation
And open for your questions. 
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