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CAPITAL EYE SPECIAL Edition：～New Listed Companies～ 

Ｋｕｄａｎ<4425>：Acquisition accomplished by listing, "Go Deep 
and Be Sharp" 
 
One year and a month have passed since Kudan was listed  
on the TSE Mothers. This company has been researching and  
developing Artificial Perception (AP) technology, which provides 
the eye to all the machines, and has had huge strengthes in SLAM 
(Simultaneous Localization and Mapping) technology. Looking 
back on the company's listing, we have interviewed Tomo Ohno, 
Managing Director, and Kohei Nakayama, General Manager of the 
Administration Department, about Kudan's future prospects. 
 
―Any changes after initial listing? 
Kudan’s management strategy, which was set up before the 
listing, has not been changed at all. In terms of human 
resources, as originally predicted, we bolstered our sales forces at 
once in Japan when our front-line technologies got matured and 
became commercially viable. 
 
Nakayama：The listing made it easier for us to expand globally, such as the acquisition of Artisense and the establishment of a U.S. subsidiary in 
January 2020. Currently, we have been increasing the number of members in order to improve Kudan’s management capability. After the 
listing, we have come to be able to sort out our operational/internal system. 
 
Ohno：In terms of credibility, it is very valuable that we came to be able to talk to companies that we couldn’t have a chance to talk to before. 
The biggest value was the acquisition of Artisense, which wouldn't have been possible until Kudan went public. We created a pretty complicated 
structure, but strategically, it's a huge step. While Artisense was a spin-out from the university, Kudan is basically a commercial technology 

SLAM allows the machine to know where it is. In this figure, the car looks at its 
surroundings like the images on the left below and right. 
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company and both have different backgrounds. We were fully aware of Artisense and both were mutually respectful to each other, but we didn’t 
consider the acquisition when we got listed. 
 
■Machines have “eyes” 
―Do you have any stories when you were preparing to go public？ 
Our listing was very simple and straightforward. Kudan doesn't have a long company history, and no venture capitals had been involved as 
shareholders before it went public. We just proceeded with the listing in a straightforward manner since Kudan was a small company. We felt 
like we were finally at the starting point, thinking that “I” of the IPO, which means Initial, was rather a big one to us than exit. 
 
Nakayama: From the administration side of Kudan, I think there were many cases where it was more difficult than other companies to explain in 
IPO examination future prospects of autonomous driving, AR, and drones that have been related to the AP technology that we provide. 
 
Ohno: It is easy to just explain how our AP technology can be used in autonomous driving, drones, and smart cities, but doing so could mislead 
people into thinking that we are offering some solutions for those industries. We carry out our business by going deep into some of the critical 
but small parts. I constantly tried to be aware that there might be possibilities of misleading people when explaining things in an easy-to-
understand way. What we do with our AP technology may seem more difficult than it sounds, but ultimately, it is not that difficult thing. It is like 
attaching googly eyes, which are toy eyes stuck onto a doll, into various machines. The people involved seemed to understand with the image 
that machines would suddenly catch their eyes and move. 
 
■Development status and focus areas 
―Progress in technology development 
The biggest milestone was the integration of LiDAR (the technology for measuring the distance from an object with a laser beam) into SLAM, 
which is called "LiDAR SLAM". Up until now, there has been SLAM that works together with LiDAR, which is Visual SLAM (SLAM using a camera) 
with LiDAR, but there has been no SLAM that can be integrated so closely into LiDAR. 
 
LiDAR SLAM can be combined with traditional Visual SLAM. In addition to LiDAR, SLAM also integrates sensors such as IMU (Inertial 
Measurement Unit, Gyroscope Sensor) and GPS at the algorithm level. This is called “tight coupling”, which is integrated from the beginning as 
one thing. That was the biggest progress of the past year. 
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―Advantages of LiDAR SLAM 
For example, if you're driving in a desert and there's nothing far away, you can't see anything 
with LiDAR (because the laser light is not reflected back). You can see something with Visual 
(Camera) if there is a ground. LiDAR is highly capable but it also has its downsides, so by 
combining with Visual, for example, it is fast (on the move) and can detect distant objects. By 
adding IMUs to the combination, then you can get information that you can’t get with Visual or 
LiDAR. Thus, in a very fundamental way, by integrating them all, SLAM itself changes. SLAM 
has improved its accuracy in areas where it has weaknesses. 
 
―Does it get closer to practical use? 
Autonomous navigation can also be done via GPS. However, in Silicon Valley where there are 
few buildings and about eight lanes of roads, GPS errors are so small that it is easy to test, but 
in downtown Tokyo, GPS errors are high and it suddenly stops working. What worked in places 
where GPS couldn’t reach was SLAM. 
 
LiDAR SLAM and IMU can make up for some of the weaknesses of SLAM, such as not being able to see in the rain and not being able to see 
something distant, caused by its great reliance on Visual. LiDAR SLAM has been theoretical for a long time, but it was too expensive and 
unaffordable. Over the past year or so, LiDAR production has gained momentum and its costs have dropped dramatically. The costs will drop 
even further through mass production. At that time, it will be a big business for us since companies that have avoided LiDAR can possibly 
become our customers all at once. 
 
We also focus on improvements of “real-time”. SLAM has come to be used in various fields around the world, but it is actually very weak when it 
comes to “real-time”. There is a 0.1 to 1 second delay from the time when the information comes in to the time when SLAM creates a map to 
recognize self-location. This is fine for only testing at 15 km/h, but this delay can be fatal in cases where there is an oncoming car or someone 
crossing the street if you are driving at 80 km/h. Moreover, we have found that when we use SLAM as the main component and add IMU to 
work together with SLAM, the latency (reaction/delay time) is very big. However, when we use IMU as the main component and Visual SLAM as 
a sub-component, the latency gets noticeably smaller because the IMU senses the information before the video comes in. 
 

LiDAR SLAM is robust and stable for high-speed 
mobility. 
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The industry as a whole has yet to take notice of this point. Not only the accuracy and range should be concerned, but also it should be 
concerned that the speed will not increase unless latency gets small. 

 
■Synergy with Artisense 
―Differences between Kudan SLAM and Direct Visual SLAM that Artisense specializes in 
There are types of SLAM; Direct and Indirect, Visual and LiDAR. This can be divided into four 
quadrants like the image on the left side. Kudan has been working on Indirect Visual SLAM and 
has been on the way to shift to LiDAR SLAM. Meanwhile, Artisense has strengths in Direct 
Visual SLAM. 
 
In terms of the difference between Direct SLAM and Indirect SLAM, Direct SLAM, which 
Artisense excels in, does not depend on feature points (which is that a computer 
mathematically calculates the characteristic points that make it possible to uniquely determine 
the object), but uses all information seen (Image information captured by the sensor). 
Whereas Indirect SLAM can't recognize anything when there are no feature points, such as 
one-colored carpets or slippery/smooth desks, this Direct SLAM takes all information, as if 
photographing of an entire image. In that case, there is so much information that it takes a lot 

to complete processing, but Artisense allows for light processing. We cannot say which one is better, but we would just say that there are 
advantages and disadvantages. 
 
While only Kudan can deal with LiDAR SLAM, Kudan plans on combining 
LiDAR with Direct and combining LiDAR with Indirect, to make up for each 
other’s weaknesses. We are being on the way to shift from Visual to LiDAR 
because we can utilize both Visual and LiDAR which have the same 
underlying algorithms. However, Indirect and Direct differ at the levels of 
research papers and algorithms, and it takes time to shift from Indirect to 
Direct. Actually, it is difficult to do so along with the shift to LiDAR from 
Visual with current resources. There is Professor Daniel Cremers, CSO of Indirect SLAM (left) can process camera images (visual) at high speed 

and is highly versatile. Direct SLAM (right), on the other hand, is highly 
stable and allows accurate recognition. 
 

Memo written by Ohno stating that the technologies 
of both companies have respective strengths and 
that by complementing each other, they aim to 
operate in hybrid SLAM in the future 



 

5/10 

Artisense, who is a renowned authority on Direct SLAM, and no other company is more suitable than Artisense (as a partner company) in terms 
of expanding the scope of SLAM logic itself. 
 
Artisense’s engineers are essentially software engineers rather than hardware engineers, and the transition from Visual to LiDAR takes a lot of 
time. Kudan would have a hard time leaping from Indirect to Direct. However, these difficulties can be solved if Artisense and Kudan can 
cooperate together and work on both technologies by combining them. Instead of just doing a merger, Kudan's library and knowledge of LiDAR 
are shared with Artisense in order to help it shift from Visual to LiDAR. At the same time, Artisense allows Kudan to be able to work with Direct 
SLAM. As such, we have access to the know-how, IP, and the knowledge of Direct SLAM while Artisense have access to the knowledge of LiDAR. 
This mutual complement would be worth saving 3 to 4 years of both companies’ precious time. 
 
Currently, we have to customize SLAM as needed such as low-speed AGVs requiring a particular type of 
SLAM and high-speed move requiring another type of SLAM, but the need to customize SLAM gets 
dramatically less likely when hybrid SLAM is achieved. 
 
―If customization becomes unnecessary, will cost reduction accelerate diffusion? 
It is possible. This approach doesn't come up out of universities. Professor Daniel Cremers is very 
familiar with Indirect as well, but he would be pushing the limits of Direct SLAM. There are other spin-
out companies, such as SLAMcore, but university spin-outs have their own fields, and they don't choose 
to go for hybrid SLAM. 
 
It is what the commercial world takes responsibility for. In that sense, we do not take pride to have our 
own places and if necessary, we are willing to change the way we do things. If Direct works better than 
Indirect, or if LiDAR works better than Visual, we take them. We are unscrupulously collecting good things 
from many various sources, so it can be very difficult for academic-related people to compete. From the commercial point of view, there are two 
geniuses, Professor Daniel Cremers from Artisense and John Martin Williams, CTO of Kudan, so it is still hard to compete, we would assume.

Professor Daniel Cremers  
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―What is the business impact on Artisense? 
Artisense, originally based in Germany, has very close relationships with auto companies. It is the spin-
out from the Technical University of Munich in Germany, one of the most prestigious schools in the world, 
and Professor Daniel Cremers has large networks. This will be applied to Kudan's business. On the other 
hand, since Kudan has strong networks in Asia including Japan, the capabilities of Artisense can be 
utilized. Kudan's strengths lie not only in its technological capabilities but also in the perceptiveness of its 
management strategy and other various technologies. Daiu Ko, COO of Kudan, and Taro Murai, CEO of 
Kudan USA, used to work for McKinsey & Company. They can analyze the market in a level-headed and 
logical manner and make an approach to customers by thinking through. On the technology part, 
Artisense stands out for “technology excellence”, but on the business part, we propose what has to be 
done.   
 
Nakayama: As for the impact of the acquisition, Artisense has about 20 engineers, not all of whom write 
algorithms, and some of engineers work with customers to develop products. After all, Artisense has great 

teams with professional members. As Kudan’s long-term and large-scale projects are increasing, we can handle them very well if we apply 
Artisense’s development capabilities to Kudan’s projects.   
 
Ohno: When R&D companies like us receive orders for some projects just because they can be profitable, these companies are more likely to 
become commissioned companies before they know it. As a result, developments would fall behind and they will no longer be what the R&D 
companies should be. However, some of the projects that Kudan is not undertaking will certainly benefit Artisense. 
 
In years to come, the number of companies that try to develop SLAM is expected to decrease dramatically. Artisense and Kudan are both well-
known companies in the industry, and Kudan is the only publicly listed company and is well-funded. Artisense is the most prestigious company 
in academic fields, and when we come together, our current competitors will shift from competition side to business side that make the use of or 
complement Kudan and Artisense. We ourselves move them to shift. We provide our tech-related information and actively invite development-
focused talents. In particular, Professor Daniel Cremers is greatly famous and highly recognized, and there are a lot of PhDs who would like to 
work and develop with him. For that matter, we assume that competitors come to receive a fairly huge message that they can be confronted 
with challenge, and on the other hand, we ourselves begin to prepare for overwhelming market shares. 
 

John Martin Williams, CTO of Kudan 
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―Three-tier acquisition scheme 
Nakayama：Basically, this was a scheme we requested. Although the company has the potential, Artisense has not been able to commercialize 
and monetize its business, and its business performance has been in deficit. We have made it possible to decide whether to increase the amount 
of investment depending on the situation although we think this acquisition is absolutely necessary. Even after the third closing of share 
purchase, if Artisense’s main engineers continue to commit to the Kudan Group, it will be a good scheme for them.  
 
Ohno：I think Kudan is the only company in the developed world that can acquire and run a company with technology equal to or better than 
ours. That is why Kudan went public. When it comes to going public, I feels like "This is just a start.", but when it comes to this acquisition, I 
feels like "How would you like it?". PMI (Post Merger Integration) is difficult and there are no more reliable companies than McKinsey in Japan, 
but we have senior-class people from McKinsey in our company. I know it's hard, but I'm not worried. 
 
■The integral part of SLAM maps 
―What Kudan is going to focus on 
The “S” for SLAM means by the “S” for simultaneous, which (a machine) creates a map and identifies your location "at the same time". 
If you're making a map on Mars for the first time or inside a nuclear power plant, you need to figure out where you are located while mapping 
it. SLAM has been academic and engineering-led, so “S” part is considered as a challenging focus, but as a matter of fact, in the commercial 
world, “S” is not really necessary. 
 
You first create a map and update it frequently to make it a dynamic map, and then use it to move around. For example, in a warehouse, AGVs 
(Automatic Guided Vehicle) can run around according to a map created in advance, and they can be updated each time goods are brought in. It 
is important to capture and localize the positional information on the site, but the assumption that you need a map in the first place is finally 
being recognized. 
 
There are also a number of mapping companies, including HERE and DeepMap. They are great companies, but they are creating some maps 
without thinking about using SLAM. In Japan, for example, there is a left-turn lane, and that information must be input by human being. HD 
maps (high-precision three-dimensional map) can only be processed when there is a map that people can see. While SLAM maps for 
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autonomous driving are a bit different in nature and these maps have to be integrated as layers, Kudan's SLAM technology creates and updates 
the maps that serve as the basis for autonomous driving. 
 
How do we create and integrate maps of multiple objects running around? This is easy to understand when you think of it as an AGV. When 
multiple AGVs are running in a warehouse, the cost jumps if you install expensive cameras on all the vehicles. At the beginning, if a particular 
vehicle that creates a map, which becomes the basis, maps running around, other vehicles that primarily update the map only need to have 
light sensors on them. The combination greatly expands the range of applications. 
 
Mapping services and any business that follow them are starting to move at an alarming rate, and needs are being recognized not only in 
autonomous driving, but also in warehouses, metalliferous mines, and building construction sites. Some people take aim at and work with 
drones, robots, and cars, but Kudan doesn't. We haven't talked much about businesses like smart cities or mapping services, but it is going to 
be a pretty big business and become part of the infrastructure. We are never possibly going to become a mapping dedicated company, but 
Kudan will be the one that provides the algorithm needed to create a map. I would say that when multiple companies compete and try to create 
maps, we are pretty close to our getting into all and each of them. 
 
―Establishment of a U.S. subsidiary 
The market needs are not yet fixed and there are 
movements. All of a sudden, as LiDAR prices drop, 
AGVs have started to look at LiDAR. Or, as if the 
need for maps grows rapidly and some country 
suddenly goes into action, there could be a case 
that the needs of the market may not be visible to 
Japan or the UK. 
 
In addition, few companies can deploy SLAM on 
themselves as soon as it is delivered at the time of product deployment. Even though it is 
necessary for us to support to some extent at first, we cannot get involved in every project, so we 
would decide which partner we should work with locally. After determining what the requirements 

An example of SLAM map for autonomous 
driving presented by Kudan 
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are, how deep we can get in, and what impact projects will have, the US office will stay with companies until those companies take off from our 
hands. 
 
―Future outlook of investment in Deep Tech 
We will keep on searching. Kudan has just made the acquisition to complement its development capabilities and develop its own business. This 
acquisition has essentially complemented Kudan's capabilities, but other than that, we assume that it is not totally impossible that prospective 
acquisitions in the future could complement the upstream of the value chain or the hardware we use. There is not a candidate that is coming up 
at this moment so far, but while taking a side glance about that, we will see how far we can go and where our sweet spot is. 
 
■A trigger for any companies to advance to Blue Ocean 
―What kind of company does Kudan want to be? 
Our philosophy is not "big" or "widely on the surface", but “go deep” and “be sharp”. We do not change our perspective that there will be 
Kudan’s technology in places where eyes are needed. In addition, as an essential shadow player in the infrastructure of mapping and smart 
cities, we are getting into a situation where companies in such fields won’t be able to work well without Kudan even though it does not appear in 
public. 
 
The presence of Murai in the U.S., who is CEO of Kudan USA, brought him into contact with LiDAR start-ups. The LiDAR industry is in Red 
Ocean. We do not rely on any LiDAR and we exist as a trigger to advance LiDAR start-ups to Blue Ocean. Once integrated properly, LiDAR is 
easier to be used than the way it is now. Or LiDAR can be used more widely and differentiated from the competition.  
 
We expect that our world will expand more than ever by cooperating with energetic US start-ups at a deep level. Also, we are beginning to see a 
lot of important partners that have the potentials to grow in the near future. Our partner targets are start-up companies although we do not 
invest in them. By cooperating, our software can make their businesses better and enable them to potentially dominate the market as a result. 
 
―To investors 
Nakayama：While we see short-term performances as being important, we also place importance on how deeply and broadly Kudan can expand 
at a global level for over the medium to long term, and we believe that we can increase sales and profits accordingly. 
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We will continue to send out messages and achieve steady results more than ever so that investors can understand our management 
perspective. There is an aspect that results come out along with technological innovation in the world, and we are doing our business with an 
eye to the future so that we can get deeply involved in such innovation. 
 
―To companies considering going public 
 
Ohno：I didn’t want to be an entrepreneur, and I didn't establish Kudan just because I wanted to go public. Although my stance may be a little 
different, I am glad that Kudan went public.  
Going public became the foundation for things like the Artisense acquisition, and also, the world has overwhelmingly been broadened by being 
able to speak directly to large companies that we hadn't been able to speak to before. 
 
Nakayama： 
When going public, there may be tough things coming up, but going public can help you go forward if there's something you want to do in 
business. It is all about what you want to do and what you want to be able to do when you go public.  
 
 
 

Reference：Kudan’s materials（February, 2020） 
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