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发言人1   00:00
尊敬的各位领导，各位来宾，女士们、先生们，大家下午好。欢迎大家回到我们今天2026世界机器人大会第三天的主论坛下午版当中。在今天下午，我们首先要有请浙江人形机器人创新中心首席科学家熊荣和大家一起分享人形机器人多场景应用基座与生态建设。Please welcome miss humanum, chief scientist, to a Young human oyer robot innovation center. 

发言人1   00:41
大家下午好，我们在我是来自浙江人形机器人创新中心的熊荣。我们在这个两年半的时间里面，主要是面向人形机器人是否能够在多场景中应用，如何去做到这一点呢？去开展了一系列的工作。在经过两年半的我们的一系列的工作，也展示了我们目前不管是在一些像零售商服，包括在工业的各个场景里面去验证了。我们这套技术体系的一个有效性部分，在工厂里面已经实现了真正的一个落地的应用。今天就是在这里给大家介绍一下，我们在这个基座和生态建设上面所开展的一些工作。我的报告会分为四个方面展开。

发言人1   01:43
首先还是来讲一下我们多场景去应用所面临的这些难点。随着我们的这个社会的发展，越来越多的行业场景对应用机器人是提出了需求。但是跟我们目前已经在很多的场景里面，机器人规模化应用的相比较，这些场景的话它面临着这样的一些特点。

发言人1   02:08
首先的话我们说整个的市场需求很大。但是就每一个场景来讲，它的应用量可能并不是那么的大规模的。所以我们说是它是高度碎片化的。而且问题还在于说这些场景它的差异很大，里面的物品各种各样的，并且随着生产生活的发展，它也是快速的迭代的那第二个，我们在这里很难用传统的一个机器人干一个活来做。我们往往是由人在把一系列的工做去完成。包括取料、包括对准、包括使用工具，包括最后完成以后放到指定的这个地点。如果我们用传统的方法的话，可能会涉及到多个机器人，多个的空间要扩大，改造成本比较的高。所以我们如何去让一个机器人完成这个长城的多样化的任务，是第二个它的难点。

发言人1   03:09
第三个是我们的这个任务的执行是一个柔性变化的。我们的生产制造在向着柔性化、个性化的发展，它需要能够快速的换线，甚至频繁的换线。我们的生活中间各种的情况会突发，需求也是在不断的调整的那我们的环境又是动态变化的，具有很强的非结构化。所以我们很难用传统的方法来去用专业人员来提供解决方案，然后来进行一些场景的固定定制开发等等的。我们原来的方法很难去在这些场景里面去实现，所以我们现在是说采用聚生智能这样的一条途径，来解决这种场景多样化柔性进化的需求。我们希望通过这种通用的行为智能，加上人形机器人作为一个通用的载体，能够去更好的适应我们人类为自己打造的这些生活和工作的环境，去解决这样的问题。当这两者叠加，他们都具备有这样的能力的时候，我们说市场是非常的广阔的那他的这个市场的话是跟智能有着密切的关系的。

发言人1   04:31
我们现在很多的已经在产线上面生活中间应用的这个机器人，可以说基本上是已经具备了LV二级。这样的这个智能部分的话是具有了LV三级。大多数是处于二三级之间的一个程度。我们现在要做的就是要去达到LV四级，能够去适配多个场景。并且在这个场景里面去完成一些非结构化的柔性化的任务。当这个能力的具备以后，我们才能够让它通过数据的叠加，去实现我们的这个大模型向全面智能的实现了去进军。

发言人1   05:16
我们这两年的人形机器人和具身智能的技术也是在快速的发展。人形的整机，中国已经有将近来200家的整机的企业。聚生智能大小脑模型，各家也是开展了丰富的研究。

发言人1   05:35
从总的我们在24年应用这种模仿学习，加强化学习，使得我们的人形机器人具有了很灵活的运动能力。在25年做了一个充分的展示，以及结合我们的这个语言视觉大模型，去提升机器人的这种自然交互的能力。到今天我们顺着VRAVON这样的这种到端行为策略的学习到应用，结合这个世界模型来构建世界动作模型。我们可以看到作业的智能是大大的提升了，大家也在多个场景里面进行行了验证。在这次的世界机器人大会上面，相信大家也有深刻的感受。

发言人1   06:21
但是我们说这些技术的演示，我们如何去进行落地，还要解决哪些问题？如果我们的这个机器人真正的进场的话，我们说还有一些的这个问题是需要去解决的。首先的话，他能不能够去支持在这个工厂的这样的环境里面能够长期可靠的运行。我们会发现进了工厂以后，会有很多的这种突发的情况异常的工况。而这种情况发生的时候，我们的模型会失败，会导致它的整个作业的失败。我们就需要来采集数据，来补充数据，来进行训练。第二个是我们的泛化能力实际上还是不足的。

发言人1   07:11
我们现在往往是一事一训，当你的物体变化了，场景变化了，光照变化了，我们又涉及到要来进行了采数据来进行学习训练。第三个是我们的现在的操作，基本上还是在一些厘米级到毫米级的那在工业的这个上面的话，它往往要达到亚毫米级的那目前的这部分的操作的精度，因为它是视觉已经不可见的，需要有我们的益处的这部分来解决的那这个我们现在还是有欠缺的那最后一个，大家都是觉得机器人的这个执行效率是偏低的。因为我们把感知决策感知推理决策到最后的控制，形成了这样的一个回路。跟我们原来闭着眼睛就这么重复的干它相比，多了很多的环节。然后我们也要保证推理执行的准确性，这个都使得它的更加的耗时。那么这些的模型的能力就使得它跟我们的真实的落地的应用。

发言人1   08:21
我们除了要解决可泛化，特别是在也要去保证可靠性、高效率、低成本，以及在工业中间要达到这种高精准，他们之间就还是出现了一个gap。我们会去看啊，其实我们现在的这些方法并没有真正的解决我们传统的这些模型。我们说你的泛化性不够，我们希望通过数据的多样性，使得你来学到我们并没有来达到这一点。甚至他还失去了我们原来机器人所具备的精准、可靠、高效这样的执行的能力。这个是我们所面临的问题。

发言人1   09:06
归根到底的话，实际上我们说这是因为我们的物理世界是具有不可约性的。为什么我们的专家模型不行？因为我们的专家模型它无法用这样的一套专家总结学习出来的这个规则去描述我们物理世界的这个复杂性。同样我们现在的这个数据，现在的模型的能力，也没办法去让它已经涵盖我们的物理世界的这样的丰富性和复杂性。

发言人1   09:41
归到这个技术方面的话，我觉得有几个点需要来注意的。第一个是表征层。据请关注公众号思维纪要社，更多纪要请加V西安20210130。

发言人1   09:55
真智能的核心在于说它是跟环境的交互。这种交互的话，它并不仅仅体现在视觉上面。而我们现在大量的模型学习都是由视觉表征来学习的。但是交互的话它一定涉及到利处，并且这种力处会跟形状、重量、材质、行为都是强相关的那我们很难用这种视觉去表现出来这种物理交互的本质。而我们希望在仿真里面去学习的话，也会面临着新to real的这样的一个gap的问题。

发言人1   10:34
第二个是在感知层，我们现在很多做的是去把我们的语言视觉和我们的行为去做对齐。这里面极大的依赖于语言视觉大模型。我们说这个大模型的话，它是并不完善的。他缺乏这种空间的理解能力和物理的常识。而且在开放混杂的场景下面，他的感知的精准性会显著的下降。当他看不清时，不准的时候，他就会直接影响这个行为的生成。所以我们并不能够仅仅去想着用行为来去跟这些感知的对齐来解决这个问题。

发言人1   11:15
我们的感知的能力需要去增强的那那第三个是模型层，我们目前的话是高度的依赖于数据的堆砌和区动，但是我们缺少一种抽象的思维能力。如果说我们说学会了怎么去拿一双鞋子，这个鞋子我们是千变万化的。我们人是不需要去学习很多双鞋子应该怎么拿的，不需要去踩那么多的图像的。所以我们在这里面要去考虑如何能够举一反三。否则的话当我们有各种各样的任务，各种各样的数据堆积在一起的时候，他的这种多维度的高维度的数据的融合和带来的在里面去进行这个学习的挑战会更大。

发言人1   12:03
第四个是我们的数据，我们的还是需要有这样的这种低成本的去获得大规模高质量数据的这样的一个方法。我们现在已经有了多渠道的数据采集的方法，如何去提升数据的质量，也是我们需要去持续优化的那浙江人行的话在这方面做的主要的一些工作，也是围绕着这几个点去展开的。而我们在表征层，我们是去提出了把视力局势力处融合起来的一个通用的表征方法。这种表征方法的话可以支撑我们在仿真里面去学习训练，然后再迁移到真实的环境里面。

发言人1   12:49
在感知层的话，我们是在VOM基础上面去增强了它的空间的理解能力，并且构建了对环境中间的各种物体，我们在非接触和接触下面的它的预测的模型。我们用这种预测的模型去推动行为的学习，然后由我们的这种空间理解能力加预测模型，加实时的感知模型来形成视觉模型，来让世界模型跟巨石模型进行协同的进化。也通过我们的表征的破局，我们去形成了一个real to seem to real的这样的一个数据的飞轮，来构建了大规模的训练的数据。我们这个是我们目前形成了整个的智能模型的体系。我们在智能世界模型里面去做了认知模型的加强，做了感知模型的优化，做了计算预测的这个模型。在具身模型这边我们是做了一个大小脑的分段的训练，再做两者的融合。我们让大脑去适应这种环境和任务，实现了这种混大开放场景下面的它的长序列的规划，并且能够去检测错误来进行纠正。我们让小脑的话是来适应环境的这种即时的动态变化，它的各种的物体来保证了它具有这种语义性的、精准性的技能作业的能力。

发言人1   14:19
我们的认知基础模型和感知重构模型对我们的巨大模型，巨生大脑模型发挥主要的作用。而认知基础模型和即时预测模型对我们的小脑的发育起到了主要作用。同时在这里面我们也引入了专家模型，让我们能够去学习专家模型的已经有的这样的这种人类总结过的知识的能力，具备了这种通用性，不需要在进行反复的采数据来进行训练。同时通过我们的数据去补偿专家模型，它对一些长尾的，没有负负盖的这样的一个能力。那通过这样的这种，我们把模型里面的各个部分，我们去进行拆解，去进行优化，然后再来融合进化。我们既能够来实现一个更加好的一个端到端的发育，同时也去推动了我们的这些技术的直接在一些应用中间的落地，去推动落地的发展。

发言人1   15:23
这个是我们的训练架构，我们会去把真实的环境、物体以及人的这种操作行为去做数据的采集。然后通过我们的高保真重构和重定向的技术到这个仿真环境里面。在仿真环境里面，我们让这个环境变得是啊可以去编辑，然后能够来生成新的各种的数据。

发言人1   15:50
我们的通用表征去来建立一个基础的预测模型，推动行为策略的学习。行为策略又跟预测模型来不断的迭代，去推动两者模型能力的提升。语言视觉大模型在这里面为我们提供了语义的这种表征而已。有的专家模型也是提供了专家的知识表征。通过这样的这种方式，我们在很多的场景里面可以不用再重新训练。而直接让他在真实场景里面，通过人的简单的视角，一次的视角，就能够来让他完成这个具体的任务。当然对于部分的复杂的，特别是对于高精度的这样的操作，我们要做一些校正。通过增肌强化来实现。

发言人1   16:44
通过这样的这些体系，我们构建了这样的一个具有泛化性和精准可靠性的这样的一个聚生智能的大小脑模型。为我们实现通用奠定了一个基础。同时作为一个产品体系来讲，我们也要有啊好用的这个机器人。我们注重的是能够双臂手协同作业的这样的机器人，保证它的精度实时和可靠。以及我们能够在多个行业里面，以及我们自己的开发人员能够便捷使用的这样的一套的工具链。它构成了我们的去面向各个行业，各种场景应用的这个基座和产值。也构成了我们跟行业合作伙伴去进行合作的这样的一个基础。这个是我们的一些工具链，这个是我们的整机，具体的我就不展开了。

发言人1   17:37
我们目前的话已经实现了在多行业多场景中间的应用，部分的话已经是实现了规模化的。像在山西里面的话，是已经签约了百台级的服装的仓。那个领域里面我们是签到了一个2000台的一个订单。他能够去完成像汽车的这种装配服装的柔性面料的抓取，包括能够去做衬衫布、牛仔布、贴袋模板机的这种操作。也能够去做这种透明液体的精准的分液，精度可以达到1毫升。能够去做物流里面不同的堆垛的拆垛、码垛，以及像这种柔性屏的它的撕膜、贴膜，上下料的检测。我们也有出口到海外去完成各种的任务。

发言人1   18:38
这个是在一些服务场景里面面，包括厨房的那我们做了这样的，今年3月份发布了机器人总厨cook，我们也有面向安防巡检的这样的全身型的1.8米的人形机器人。也在教育领域做了很多的推广，来培养相关的人才。总体来讲，它验证了我们通过这样的一个基座和这样的一个产品体系，能够实现了跨场景的这样的一个应用。并且能够达到工业级的这种亚毫米的精度和9999的成功率，得到了工厂的一个高度的认可。特别是在效率这几个月，这也是快速的提升。像搬运的话，5米以内可以达到35秒，贴袋的全流程人工是40秒。我们的机器人是可以做到50秒的这样的一个时间也是达到了80%。

发言人1   19:41
在这样的一个基础上面，我们这几年也一直是在跟生态去进行合作。包括我们的上游供应链，我们去提出这种优化的需求，进行性能的测试。为我们的合作方去提供这种组装的工艺和作业的指导，然后去推动我们的国产化率的提升。

发言人1   20:04
在下游的话，我们覆盖了多个的行业，跟这些头部的合作企业来共同打造新的这种解决方案。我们有一批数据合作伙伴，我们为他们去提供这种标准化的数据的采集与标注的工具链，然后去跟他们共同面向这种行业的需求，去定义场景和采集的规范。我们和很多的应用开发伙伴，也来联合的创新相关的解决方案，要给他们的开发赋能。

发言人1   20:37
除了在这个产业的协同上面的话，我们也深感了这个人才，整个的产业人才还是非常的缺乏的。所以我们跟研究类的大学，应用类的的本科，还有职业类的高职、中职的这些院校都开展了合作。结合我们的应用方的这个企业去共同的来进行人才培养的赋能。我们包括提供相关的整套的课程的体系教学载体。然后把我们的接触到的这些实际的场景融入到我们的实训基地里面。我们也去成立了相关的产教融合共同体，以及相关的产业联盟和行业人才的培训基地。目前已经培训了有两百多名的教师和1000多名的学生。我们希望为聚生智能人形机器人的发展去打造更好的基座，让我们的走的更远更好，谢谢。

发言人1   21:53
下面让我们有请RM物理AI机器人技术研究全球负责人federal piccola，为大家来共享从能力到系统物理AI发展的关键挑战与待解议题。Please welcome mr. Federal copier, a global lead robotics research for physically I ARM. 

发言人1   22:29
Good afternoon, everyone. Thank you for the kind introduction. It's really a pleasure to be here today. I would like to talk to you about what I believe is the biggest unlock in robotics and that I believe is generalization. So today's deployments, we've many of them, and we have examples of many of them here at the expo. Today's deployment ments really have demonstrated that with AI advanced, AI robots can generalize across objects at within a specific workflow. 

发言人1   23:03
We can really capture most of what is needed to be done, for example, in partial sorting, in serving drinks at a bar, or in fact, even in working in assembly, in the car industry, in inta, logistics, warehousing and so on. So this is very impressive. However, the question is, what does IT take to adapt a robotic solution to another task? What does IT take? Excuse me, what does IT take to adapt a robot, a human odd robot, that works in maybe assembly to serving drinks in a bar? And that is an important question, because the promise of human oids is really the promise of generality. 

发言人1   23:53
The humanoid form is important, has been adopted by the industry because, of course, these robots live in a human shaped world, but also because IT is a promise, the form itself is a promise of a robot that can do many different things, just like humans can. And today, what IT takes is a lot of engineering effort. And any company represented here could probably tell you this, that of course, IT IT is possible, but IT does require your effort, and that equate to cost. 

发言人1   24:26
And so really making robots capable of generalizing is an economic value. And in fact, it's the value of intelligence. The value of intelligence is the customization cost that that intelligent eliminates. 

发言人1   24:43
So what does IT take to make a robot to generalizes? Well, in our opinion, ARM IT requires answering at least these four questions. First is we need to be able to choose the right models, policies, planners and controllers that will generalize across tasks. 

发言人1   25:06
We then need to be able to compose them across different timing requirements. Planning, for example, is something that maybe happens sporadic ally i'll be IT may be periodically failure. Recovery from failure is something that may require high bursts of computation but is fundamentally and a synchronous workload. 

发言人1   25:27
And there's everything in between. There is very high frequency controls. There's all of that. 

发言人1   25:33
Third, where do we place computation and shared state across CPU accelerators and even the edge in the cloud? These are important questions. There are many configuration tions possible. You could have all of the intelligence on the robot for a certain application, while for others you may need to put intelligence off board, on the edge or even in the cloud. 

发言人1   25:57
And finally, when IT comes to using robots and new applications, the ultimate way of doing this would be to be able to provide explicit specifications of what we want the robot to be able to do, and these specifications being then interpreted at all the levels of of the autonomy stack in such a way that the robot can add here to them without losing responsiveness and maintaining safety. So these four questions are important questions. And in summary, so how our capabilities realized, how our capabilities composed over time, how our capabilities mapped to compute and how our capabilities governed. 

发言人1   26:42
Why is our interested in this? Well, because ARM builds the foundational compute that hosts robot intelligence. And so ARM needs to understand, we, in fact, as a community, need to understand how adaptation changes the architecture, the robot architecture, which in turn informs us on how we should develop the computer architecture that sustains the intelligence in the robot architecture. 

发言人1   27:07
So these are the four questions that are important for heart. Now I want to take this opportunity with so many experts in the room to have a little thought experiment. And I thought this might be a fun exercise. 

发言人1   27:21
At least it's an exercise that I try to do all the time in my lab. Imagine you have a humanoid. Imagine it's five years from now you have a humanoid and you bring IT shopping with you and you want to go to the supermarket and tell the humanoid OK grab a cart and follow me. 

发言人1   27:41
And then maybe while you're looking around and choosing your vegetables, you tell your robot, look, go get that ten kilogram bag of rice and meet me back at the dairy section. okay? So this is a public setting. 

发言人1   27:57
It's crowded. It's not prevented. okay? We cannot assume that the robot has ever been to the supermarket. 

发言人1   28:06
Also, I do not want to assume that the robot is able to push carts. Okay, let's assume that the robot hasn't been trained specifically to push carts. And bear with me for a moment. 

发言人1   28:17
I'll unpacked this in a minute. So the robot needs to somehow construct these capabilities, constructive abilities to navigate the supermarket and constructing ability to interact with this physical logic that that is the cart there. So what i'd like to argue here is that the hard part is not each skill. 

发言人1   28:38
The hard part is composing them, autonomy, ously. We have a complex local manipulation task here with human aware navigation. When the robot starts to push the car, all of a sudden IT is occupying more space. 

发言人1   28:55
IT also has more inertia, right? Different constraints apply. There are social navigation constraints, for example, that do not apply in any context except when you're pushing the car. 

发言人1   29:08
For example, if you see an older person also pushing a cart, you let them through first. Maybe this is a rule that applies only to supermarket cart pushing. So following with a car is person a difficult task? 

发言人1   29:22
If if you want to allow the robot to synthesize this task, and you do not assume that you have retrained your robot to do exactly this way, finding without a map, this is still a problem in robotics. I've been in robotics for all of my career, and every time I unpack a new robot, I have to map the environment, or almost every time, right? And this is the pain of roboticists. 

发言人1   29:52
Unpacked your robot, get localization running, do slam, and then you're good to go. What we can do this in the supermarket. I brought my robot to the supermarket. 

发言人1   30:01
I don't have time to, I cannot map, the environment is impossible. And so the robot must be able to use general knowledge of supermarkets of products and semantic mappings to find its way. This is knowledge that he has to construct. 

发言人1   30:17
And it's a capability that IT must be able to, that IT must possess somehow, which requires composition and IT. Finally, loading a heavy object. The last element in this scenario also interesting. Now we've seen lots of robots that are trained to move boxes, maybe heavy boxes or sort packages, maybe frenchy packages, soft packages, yes, but I bet you this robot has never manipulated a ten kilogram bag of rice. 

发言人1   30:48
Maybe IT is not completely out of distribution, but maybe IT is, especially because after you put the tn kilogram bag of rice in your cart now, all of a sudden the inertial properties of your card have changed. And so you have to go slower, you have to push harder, you have to break earlier. So manipulation changes the cart state. 

发言人1   31:09
IT affects safety. IT affects baLance. IT affects future navigation. And this is important because all of these things have an effect on the entire autonomy stack, not just the pushing right. So I want to unpack now these four questions a little bit. 

发言人1   31:28
Let's unpack question one, which primitives should own each part of this job? How do we realize these robot capabilities? Well, let's make the assumption that no single model is trained to push a cart. This is a reasonable assumption, I believe because yes, you'll tell me, yeah, I can go and train my via a to push carts and probably in the future they will be trained to push supermarket cards. 

发言人1   31:53
But there's always going to be something else that you haven't trained your model for, right? And so if we assure that no single model is trained to brush the car, then the robot cannot count on one model alone to do this and to do everything. In fact, however, if we think about IT, you could use a vision, language, action model and or world action model to propose tentative actions. 

发言人1   32:18
You could use a vision language model to identify the afford ces of a cart. These models are pretty smart. They can tell you that, well, the car has this length. There are two caster wheels in front that swivel, and the two wheels in the back are fixed. And there's a bar. 

发言人1   32:34
What does that mean? That means that the way you Operate the car is you push the bar and you apply the differential force saw IT, because that will swim the front wheels. This is an inference that a human adult who has never pushed a cart and just looks at a car would be able to make. 

发言人1   32:50
And so what does IT take to make our robots to do that is the question, right? Could IT be that an L. M, for example, is used to synthesize a controller with the equations of motion of this cart, the kino dynamic properties of the cart plus the robot, and that is pushed down onto a parametric controller to generate safe actions. 

发言人1   33:12
That's one way of doing this as well, which does not depend on retraining. okay. So things to think about in order to really make robots generalizable. 

发言人1   33:23
Now there's a lot of technology out there. We have generalist robot policies like p zero. We have world action models dreams zero fast when lots of others, we have composed robot stacks also, right? And these are beginning to emerge. 

发言人1   33:39
So this is the trend, but the dust hasn't settled. I would say this is really still an open question. Question number two, what runs now and what should wait? What must never block? okay. 

发言人1   33:52
So how do you organize these capabilities in time? The supermarket scenario runs on several clocks, if you think about IT, because collision checks, especially in a crowded supermarket, they must be done immediately, all the time, constantly, and they must include the cart, by the way, navigation of manipulation also update continuous ly, perhaps high level reasoning. On the other hand, IT might be periodic, but it's certainly slower. 

发言人1   34:22
You don't need to do inference at very high frequencies for this. Probably you have failure recovery behaviors. And these may require spurts of inference, for example, or computation in general. 

发言人1   34:38
But these are birthday, and they happen every once in a while, and they preempt everything else. They should be able to be. Every other jobs should be swapped out, and these should be swapped in when necessary. 

发言人1   34:49
So this is why IT is potentially a complex thing to organize all these capabilities over time. Task progress is checked periodically, for example, right, losing the shopper or encountering a blockage will trigger replanning, and hence all of these computations. So this imposes computer pressure. 

发言人1   35:08
Computer pressure is, is, is the dimension that we are interested in ARM, right? It's multiple workloads. How they how you make them priority aware, how you do priority, we're scheduling and how you protect safety loops, how you keep all of this insulated, the fundamental stuff insulated from the rest. 

发言人1   35:26
Is there a Better way of doing IT than just rain fencing compute, for example? Again, there is stuff out there. The dust hasn't settled. 

发言人1   35:35
We do not necessarily have a general science for this yet. And this is, I believe, where some science needs to be done. The classical static architectures of robot systems will not do. And I believe that everyone here, every robot company who has developed the robot that does something real knows that they developed their own architecture. 

发言人1   35:58
Question three, where should state live so that the robot s stays responsive? Where do we put all of this intelligence? What does IT run on without a prior map? In our supermarket example, the robot needs on board intelligence to navigate. 

发言人1   36:15
IT needs certainly accelerator resident models to do the perception and the scene understanding to recognize that that's where the grains are. And so rice is probably over there or that I see a kind of yogurt, which means i'm in the dairy section because yogurt is a dairy product and so on. But also planning, this is also probably the result of some large foundation model derived inference. 

发言人1   36:42
Incrementally built semantic. The incrementally built semantic map of the store should be shared among models. So this poses a shared memory question, right? And I believe some speakers here will probably address that. 

发言人1   37:00
How do you minimize data movement, especially when you have these large data structures that and pieces of data that need to be shared across multiple models that do influence for different reasons? How do you do that sharing? And how do you do that while you you keep the rest of the work responsive? So again, there are things out there, but not not an enormous amount of work really. 

发言人1   37:25
Again, I believe there is a gap here in the literature. There are systems for data movement reduction that have been studied. For example, our colleagues that in video, I have done some work in, in that regard, but we're in early days here, I believe. 

发言人1   37:43
And then the last question, question number four, what must remain enforceable while the robot apts so shields, barriers, control barrier functions, control problem formulations, fall back controller, all of this must adapt. Now your robot isn't just walking, it's pushing a cart. And so pushing the cart entails new collision geometries, new spatial temporal rules. 

发言人1   38:13
As we said before, new speed limitations. Black box policies sometimes work, but they can make the behavior difficult to inspect, to diagnose, to constrain. Especially, how do you constrain the black box model for pushing stuff to a specific cart geometry or a specific cart dynamics? And what happens when you put the tent kilogram of rice in IT? How do you further constrain if it's a black board policy? So it's complicated. 

发言人1   38:42
It's difficult. There are ways to do this. There are ways to, for example, specify these constraints, ts in logic, and make them differential so that then you can back propagate them into into UML policies. 

发言人1   38:54
But again, these are early days. We've seen some of this work in academy, in labs, in specific experiments, but not in the wild. And so this is interesting for ARM because, again, imposes computer pressure. 

发言人1   39:09
The safety monitors need timely access to state. And also, if you need to impose these constraints on these controllers and and neutral policies of this may raise the computational cost of them. And so we need to account for that, and we need to make that. 

发言人1   39:25
We need to serve this need. So the north star scenario, which I presented this shopping mall thing, it's the north star scenario, the sense that it's something that we're not going to attain tomorrow, okay. But IT exercises a different parts of the robot stack. 

发言人1   39:41
And that's why we like IT. That's why we have this is our north star. And it's crucial to understand this that one capability does not make a useful robot. 

发言人1   39:52
It's actually a collection of capabilities is in fact, it's a changing composition of capabilities of semantic, social and safety capabilities. That's what's needed. Crucially, IT needs to change, is changing and it's dynamic. 

发言人1   40:07
And that's the thing that we have not master yet, I believe. And that is the thing that mostly impacts the computer architecture that serves this intelligence. And that is again why ARM is interested in these questions. 

发言人1   40:22
I'd like to conclude by telling you also why this is an opportunity. I believe so. Integration is under address and it's under addressed for good reason. 

发言人1   40:34
Academia, on one hand, they are interested. They are their job is to isolate, to make a hypothesis, isolate everything around that hypothesis and prove whether the hypothesis is true or false. That's what they do. 

发言人1   40:49
That's what they're supposed to do. That's what scientific papers are about. And so they isolate problems to advances individual capabilities. 

发言人1   40:58
And they are fundamental part of the equation. The other fundamental part of the equation is industry. Industry does do integration, of course, they actually it's where the rubber meets the road. 

发言人1   41:09
As we say, they make things happen in the real world, but they are beholding into selling or to the the the shareholders or the investors in their company. So industry integrates, but they support specific productions and specific workforce because that's what they have to sell their robots into. Industry doesn't always have the time to look at the general integration question that would slow them down. 

发言人1   41:35
And so there's a gap here, and this is, I believe, an opportunity for ARM. This gap contains a layer of intelligence that dynamically assembles, schedules, places and govern robot capabilities. This is what needs to be done, I believe, and and this is what my lab focuses on. 

发言人1   41:55
The good news is the generalization creates value at every step. Just a little bit of generalization allows us to reuse software models and skills across tasks. This can be a huge unlock for robotic companies, and IT could lower the engineering costs of adaptation. 

发言人1   42:15
Going a little bit further, user guided adaptation could be unlocked if the robots are somewhat more programmable, you could say, or explicitly governing than you could teach by showing or telling. And it's the end user who could do this, not the robot company or the robot integrated, but the end user. And finally, the ultimate lowering of engineering costs and the ultimate increase of addressable use cases comes when you make robots capable of adapting autonomously. 

发言人1   42:46
A robot that can adapt a autonomous ly safely. In the new context is a robot that you can sell, and then the user takes over. In fact, the robot takes over. 

发言人1   42:57
Right now, this is ideal. I this is an ideal scenario, but it's the north star. And this is the generalization line, I would say is is what we should be strained for. And this is what ARM is working very hard to enable with our computer architecture for physical AI. And so with that, i'll conclude and thank you very much. 

发言人1   43:34
下面让我们有请AMD大中华区嵌入式事业部副总裁冯轶和大家分享构建面向真实世界环境的physical AI增强机器人。Please welcome mr bot phone corporate vice president embeds sales greater china amp. 

发言人1   44:04
大家下午好，今天我在这里给大家介绍AMD在构建物理人工智能机器人方面的一些最新进展。然后我们将探讨如何为真实的世界打造强大的AI机器人，以及AMD如何通过领先的技术赋能这一个变革。这里有一个前瞻性的安全港声明，今天所分享的一些信息，请大家小心饮用。

发言人1   44:36
首先我们来定义一下什么是物理AIOK。这是一个跳出数字屏幕，落地至实体设备，能够与真实物理世界进行交互的人工智能。他不再是单纯的预设脚本的自动化程序，而是一套完全自主运行的人工智能系统。自主在这里是一个关键词。人工智能的范畴早已不局限于模型训练或者辅助人工辅助人工人机交互。

发言人1   45:08
在机器人领域，AI必须在动态变化的物理环境中稳定运行。首先系统必须能够持续的感知周遭的环境，解析场景信息，并传出下一步执行动作的决策建议。与此同时整套系统不会中断，他会他必须持续完成路径规划、运动协同、安全监测以及支撑系统稳定可控运行的数百项软件调度的任务。而真正的考验来自于环境发生变动的场景。无论是人类无规律的移动，还是现场工况场景的实时变化，系统必须能够自适应的调整，所有这些计算任务必须同步不间断的执行。这就要求应急具备充足的算力余量，能够持稳定持续的性能输出，保障全程的响应和流畅，不会出现平台算力满载的一些卡顿。而这一切他必须能够在这个安全、快速、自主的这个循环里头不间断的运行在AMD。

发言人1   46:22
我们始终认为物理人工智能的目标从来不是替代人类，而是释放和放大人类的潜能。恰恰相反，从助力外科医生完成高精度精度更高的手术和帮助制造企业打造更安全的生产车间，辅助技术人员完成高危的设施巡检，让农户能够实现更高产能、更绿色、可复制的可持续的耕种。在所有的行业中，智能机器正在包揽重复枯燥，体内体力消耗大，存在安全隐患的工作。人类得以把更多的精力投入到依靠创造力、行业经验与综合判断力的复杂问题解决中。这样的未来无需再等，等待数年，我们我们认知到它就发生在当下，并且正在以快以历史新高的快速发展的速度进发展。

发言人1   47:23
物理人工智能已经能够在全行业的落地兴起，其核心的价值体现在提高生产效率、作业安全、操作精度，赋能人类拓展能力的偏见。机器人是物理人工智智能最直观、最具说服力的落地载体。虽说人工物理人工智能听起来像是一个全新的前沿领域，但是AMD深耕机器人行业已有多年的积淀。二十余年来我们持续为工业自动化、医疗物流、智能制造等领域提供机器人日常所运行、所依赖的底层核心技术。

发言人1   48:04
一套成熟可靠的机器人系统，它离不开四大核心底座。第一是高可靠的环境感知，第二是功能安全，第三是确定性实时控制，第四是精准运动执行。数十年来，AMD在这四大领域积累了深厚的技术经验与与行业know how。早在物理人工智能成为行业增长的风口之前，AMD就已经着手攻克机器人领域的各类底层核心难题。如今依托这份技术积淀，我们有能力引领物理人工智能的下一阶段方方向的一些发展。

发言人1   48:49
新一代机器人与上一代存在的一个本质差异是，传统的机器人依靠预先编写好的程序，循环执行固定的人物。而自主机器人必须接受任务的目标，自主判断并完成路径和任务。他们会不间断的观测周边的环境，适配现场动态变化，从过往作业中积累经验，并在运动过程中同步实现决策。这彻底重构了算力侧的这个核心挑战。

发言人1   49:22
打造一台自主机器人不只是单纯的提升AI的推理性能，它同时需要保障AI推理与确定性实时控制能够同步运行。在AI模型进行场景推理的同时，机器人还需要并行处理海量的传感器数据，协调多轴运动，全程安全监控，每秒完成数千次控制指令决策、智能推理与物理动作必须可以同步进行。这就需要一套底层架构完全革新的计算平台。

发言人1   49:59
自主机器人绝不只是单纯的AI推理设备，他们是属于实时系统。CPU调度管理、AI加速运算控制环路内存数据交互、传感器融合等模块必须能够协同并行工作。这里的示意图清晰的区分了二者的分工，CPU负责导航路径规划、智能体调度、实时控制与整机系统运维。而AI加速器则用来承担环境的感知、基础模型的推理、自校正和状态估计等任务。

发言人1   50:36
机器人行业正在面临迈入一个全新的时代，从脚本式的自动化升级为具体自主决策能力的智能体AI系统。这一变革催生了机器人内部一套全新品类的算力要求。无论是在工业机器臂手术机器人还是通用移动机器人、现代机器人，往往需要在CPU上同时运行数十条甚至上百条智能体并发线程。如今CPU不仅承担导航路径规划、电机控制系统监控、实时控制等基础任务，更是需要在整套智能体上的AI工作流的调度核心。

发言人1   51:19
CPU是整套智能体AI工作流的中枢核心。从这个整机系统综合性能来看，它的性能的重要性远远比峰值的TF算力来的更关键。机器人的整机性能不能只看GPU的峰值算力或者TOS的纸面数据，CPU的性能和效率同等重要或者更加重要。为了直观佐证这一结论，我们联合合作伙伴mimic搭建了一套真实可以落地的多智能体作业工作流。端到端覆盖了环境感知、自主学习、导航规划、多任务协同协协同调度的全链路。我们的实测结果表明，整套端到端流程中，80%的运算负载是需要在CPU上的。究竟有20%的负载是交由GPU或者AI推理加速单元来来执行。这一数据充分说明整机系统协调任务的调度正在成为机器人开发中越发核心的工作难题。

发言人1   52:27
统一的内存架构是突破性能瓶颈的一个核心关键。一个图这里展示了高性能CPU与AI加速单元互相依托，统一内存协同运行的一个架构。在物理世界中的智能系统，它不存在孤立运行的单一模型，它往往是一套持续运转的活体系统。相机、传感器、控制器、执行机构、安全校验、逻辑调度程序与协同共治的策略需要同步协作。这是一个全站级的复杂工作工程问题。最近简单将CPU与AI加速器拼接在一起，也不能完美的解决上述难题。我们需要一套均衡的异构计算架构，高性能的CPU与GPU可以通过大容量统一的内存进行互联，配套完善的资源分配调度机制，让各类计算引擎持续满负荷的稳定运行，不存在性能瓶颈、算力受限的情况。只有一套这套架构才能实现高速具备确定性时延，适配真实场景的物理人工智能。

发言人1   53:41
AMD提供完整的物理人工智能的全栈解决方案。针对自主机器人领域的各类技术难题，我们近期发布了面向物理人工智能时代的全套完整解决方案。这一方案包括了已经开启样品交付的锐龙AI嵌入式X100处理器，以及全新的AMD career AI系统级模组。这是行业首款专门为自主机器人打造的硬件平台。本次我们同步推出了career AI开发套件，这是一个一体化开箱，即开箱即用的完整解决方案，助力开发者快速完成从创意原型到产品开发的全流程落地。整套硬件由AMD机器人软件套件统一调度，该套件是基于开源的rock m与rush two打造，为开发者带来开箱即用无缝衔接的开发体验。

发言人1   54:39
在中国AMD牢牢的跟中国的这个开源AI环境深切绑定。我们坚信开源是世界实现AI化的一个必经途径。我们也充分了解，单凭一家企业是没有办法覆盖全产业链完整解决方案。正是基于开环境，我为此我们同步成立了全新的AMD机器人合作伙伴的生态联盟。目前已汇集三十余家行业伙伴，全方位的加速为客户产品的设计与研发进程。

发言人1   55:14
一台机器人想要在真实环境中安全运行，它必须能够同时稳定实现两项核心能力，且全程不能出现故障。机械本体首先必须具备确定性的响应能力，计算大脑的推理速度其次必须能够跟上现场动态的变化。这就是我们通过career AI系统及模组攻克的核心工程难题。模组的CPU可稳定维持125微秒的运行实时控制环路，每秒完成八千余次的闭环控制的决策。它可以保证机器人物理动作的精准，运动轨迹的可预判。

发言人1   55:56
与此同时GPU并行运行视觉语言动作VRA大模型推理决策返回延时延必须控制在100毫秒以内。一旦食盐超出该阀值，机器人依据的环境画面就已经发生了变化，必然会做出滞后错误的动作。实现双路低时延并行运行的核心是依托统一的内存架构，CPU与GPUU可以共享数据，省去了芯片之间数据传输的开销。否则就会轻轻松的耗尽食盐的余量。

发言人1   56:33
上述的性能指标并非AMB内部自测得出。我们的这个合作伙伴博士力士机力士乐基于自家已经搭载在数千台工业机器人上的这个control x操作系统，在AMDX100系列硬件上已经完成CPU控制环路的基准测试。深度学习企业embedding l针对派0.5的这个场景，已经完成了GPU视觉语言动作模型的推理实验验证。能获得这类行业顶尖合作伙伴的背书，我们深感荣幸，也足以证明了这套方案已经面向量产就绪，绝非是实验室里面的原型参数。

发言人1   57:19
接下来大家会关心开发者该如何搭建这套机器人系统，以及AMD要如何在开发者生态中持续扩大它的影响力。Career AI机器人开发平台就是我们给出的完整解决方案。以往开发者需要从多家供应商分别采用采购处理器、各类元器件窄板，再自行拼接调试，而本平台将所有核心基础组件整合为一体化的开发整机平台核心搭载career AI系统级模组，类似我们刚才介绍的这个异构计算架构。配套开源机器人的硬件底座，配齐开发者所需要的全量接口传感器，切入通道工业以太网以及基于FPGA的传感器数据汇总，实时的扩展接口。硬件设计是完全开源的，机器人研发人员无需从零开发，可以基于现有底板快速适配自由整机的设备。软件层层级则基于这个rock m打造的开源开发者社区，配套AMD机器人的这个软件套件，开发者可以继续沿用熟悉的AI机器人开发框架，大幅度缩短从方案验证到量产落地的这个周期。

发言人1   58:44
在这里我们需要再次着重强调的是，这款开发平台绝不是一台单纯的计算主机。这里罗列了平台集成所需要的全套能力，IPJ可编程的逻辑单元，IO扩展接口，传感器融合实时运动控制，多项路多路的相机接入，工业以太网的接口和机器人专用传感器适配量产及硬件设计，散热方案、功能安全与信息安全模块。选择AMD并非各位是在孤军作战，而是你接入了一套完整的产业幢生态机器人行业落地普及的一个关键是尽可能降低开发者的适配迁移成本。而AMB的全新机器人软件套件正是为此而生。依托成熟的底层软件，搭配专用开发工具与全生态的配套支持，我们这套软件是以rock m为根基，rock m是AMD成熟的一个开源软件平台，早已在数据中心场景里头验证充分，如今正在全面延伸至机器人边缘设备领域或者物理AI领域。大量的开发者的现有程序，基于Q大开发的AMD已经提供了这个hit接口，可以给出实际可行的代码迁移方案，帮助企业保留原有软件的研发投入，无需全盘重构。

发言人1   01:00:16
总结来说只有AMD可以提供从机械本体，也就是从身体到智能计算的核心，即大脑的完整的一个自主机器人的解决方案。我们的产品组合覆盖了从负责高级决策的大脑，到负责通信协调的及脊髓，再到负责驱动的关节和负责感知的传感器，为每个环节都提供了经过优化的解决方案。从career AI对推理的极致优化，到versus对可靠性及第一时延的保障，再到zinc的实时控制，运动能力以及spartan对多传感器融合的支持，AMD构建了一个真正的全栈式机器人计算平台，让自主机器人的愿景能够实现真正的落地。

发言人1   01:01:07
作为全球高性能计算领域的领导者，AMD始终以赋能创新为使命。今天我们将聚焦机器人与机身智能这一个前沿赛道，向各位展示AMD如何通过强大的计算底座，加速智能机器人的概念到实现的落地。如果大家对我们的这个技术和产品感兴趣，包括刚才我提到的这个career AI的这个平台感兴趣，请欢迎莅临我们在B馆B215的展台，谢谢大家。

发言人1   01:01:49
好的，接下来让我们有请英特尔物理AI与机器人业务总经理neg h para和大家分享开源全栈赋能，构建物理AI时代机器人创新底座。Please welcome mr. Neagh per pila, general manager, physical AI and robotics. 

发言人1   01:02:20
Hello everyone, nahma this three pm on friday IT looks like everyone is lower on compute hire, on lent cy and then running on a low battery mode. This is an exciting topic physically, ion robotics, probably one of the biggest opportunities of the next decade. I'm nega h popa. 

发言人1   01:02:41
I lead the physical robotics in the identities, client computing and physically eye group. right? So if you look at the last forty years, there has been major computer shifts that has created opportunities, created new industries, created new companies, created new economic winners. With IT was a personal computing, mobile computing or a cloud computing auditory ei. China has benefit enormously from this computer chefs, we believe, physically eyes the next computer shift where AI is moving from beyond the screens into the machines, into the real world that can sense, reason and act. 

发言人1   01:03:37
So what's different about physically? I when you talk when you think about additionally ee, what we have been using for the last couple of years, well, with addiction eye, you get answers with physical eye. IT has to take action. 

发言人1   01:03:51
IT has to understand the world through sensors and spatial awareness. IT has to work in real time. Every millisecond matters when machine moves. 

发言人1   01:04:02
IT has to work in the constraints of the edge. These devices are gonna deployed at the edge, not in the data center. So there are power constraints, their cost constraints, their fun factor constraints. 

发言人1   01:04:16
So IT has to work in those constraints. And most importantly, IT has to be safe and secure. It's working side by side with humans that has to work. 

发言人1   01:04:29
IT has to validate before taking an action and need to have the fallback mechanism before acting. So a model is important, and IT could be impressive in a demonstration, but in a physical e eye, the machine has to be reliable every time. That knows, a model can be ninety nine per ninety five percent accurate is still be okay. 

发言人1   01:04:51
The machine has one thousand and nine point nine percent accurate. So the physically I got. So what's stopping? 

发言人1   01:04:59
When is a such a huge opportunity. But we're seeing the development momentum. Development momentum is building. We're also seeing the ecosystem is drawing for the physically eye. There's a lot of ei being built into the new machines now, but I see two main deployment barriers to scale AI in the real world. First is the real world data gap. 

发言人1   01:05:25
Physically, I need sensors, real world data, from the sensors, from cars, from environments for big data, not just the internet data with a dial A, I internet skill data was enough to train the models physically and needs the real world data. Simulation helps, but the near term deployment requires the real world fine tuning and validation. The second gap is a compute and the tco gap. 

发言人1   01:05:59
Everyone wants the data class models on the robots, but I don't think anyone wants to play data center class bills. So they have to work in this real world environment where the footprint constraints, their power constraints, their customer alternate constraints. So we need to write size these models so they can be deployed economically. 

发言人1   01:06:23
The chAllenge is not just training the model, which is due to the gap in the data, but also making IT work work liable the in the real world with economics. So in my opinion, physically, that requires three things, things at the same time to scale. First, IT has to be practical. 

发言人1   01:06:47
That means that the deployment economics cept to work. As they said, these things, the models are huge. Everyone wants to deploy the percent of models, but this models, quite lot of compute, that will will be a lot of power. 

发言人1   01:07:03
So the employment economics have to work. Second, resilient. But physically, air systems have to have predictable Operation and and a behavior. 

发言人1   01:07:18
Third, they have to be scalable. There's lots of different robots. There's lot of different deployment environments, lot of different sensors, a lot of different robot hardware. 

发言人1   01:07:30
For physically ice systems of scale, we need an open ecosystem. We need optionality. We need flexible systems. 

发言人1   01:07:38
So physically ice systems will scale when the platforms can address the deployment economics, predictable Operation and open ecosystem flexibility when this all come together. So how is until helping this? And intel. 

发言人1   01:07:59
I would summarized the two way open and complete. And until we are pushing open standards, open ecosystems and open source softer. So everything we do, we do IT in open. Second, we are providing a complete system when IT comes to the hardware. The havard robotics development kit, IT includes all if if we all kinds of IOS, which are which is optimize for the robotics for can d for example, or either cat or gm cellar face and is a modular design so that you can actually customize IT to your needs and is built on an SOC that includes CPU, gp n pu, IPO, all built into one system. On the software side, we provide robotics AI sweet, which imposes everything from real time opening system, ross to physical, I told IT, and and and the blueprints for the applications. 

发言人1   01:09:15
But the value that required is practical because IT. Enables the developers to move faster and work on the deployment piece. But the critical part of that value is putting the workload in the right place. Today, people think of bringing this, you know that a center models into the robots is the right thing, I think is a major, major misconception. 

发言人1   01:09:51
The problem is when you put those models on the robots and every time there's a new capability that needs to be and IT declares more compute, more power, and that means less value life, more cost, more power. So we believe that the future of the physically ei is distributed inference. So you put what's required for the for the latent and sensitive application, which a real time pensive, which are more deterministic, you put that on the robot, the ones that requires like reasoning, long term planning, fleet arba strap, all the pieces could go on the ed server. 

发言人1   01:10:36
So that way you get the best of the ball works. But you don't have to load up the computer. You don't have to put a rack of GPU on a robot. 

发言人1   01:10:47
Second, resilience. So when AI moves from recommendations to motion, that timing determination and the safeguards becomes critical equipment. So until provides are the three critical capabilities for making sure robots are resilient. 

发言人1   01:11:11
The first time coordinated computing in til l tcc in intel tcc is a set of features where you can isolate the CPU core CPU memory storage everything so that your control loop cannot be interpreted by anything that goes out. And the intelligence later, t sm, which is the time instead of networking, extends that to connected devices. In third is the functional safety. 

发言人1   01:11:42
Now, functional safety is a feature of the system, but what interest are the capabilities in the s soc so you can quickly get the functional safety certification? So net net AI provides intelligence of the validator control is the one that turns that intelligence into a dependable physical action. Third, open ecosystem. 

发言人1   01:12:11
Robotics is two diverse. To have a single close stack scale comes from the reusable, softer hardware choice and the freedom across deployments. That's why until is investing in open standards, open ecosystem, open platforms and the partnerships, physically, eyes is going to scale to open ecosystems, not to the close islands. 

发言人1   01:12:38
So putting IT all together, people think about until they're thinking about the silicon. But for physically ei, you need lot more than that. You need AI models. You need to software are framework, you need the middle wares, you need the ecosystem. 

发言人1   01:12:56
So we are working on putting all the pieces together, so annoying across that stack for winding from advanced icon to references designs to complete robotic sweet and the deep partnerships with ecosystem partners. So put IT all together, we believe in open workflows. So this is kind of the workflows how a developer, developer journey happens for the physically eye. 

发言人1   01:13:27
We believe that developers work low should be open. We should be able to provide the solutions to meet wherever the developers ers are. So typically, when developers are starting a journey, there's a model train that happens typically in the cloud, is done either to typically in a py, orc or jacks. 

发言人1   01:13:46
Then they go into a build and simulation environment. And then finally, they do IT employment. From intel's perspective, we are providing them tools in east step of the way. 

发言人1   01:13:58
For example, they provide pyto ch expo extensions. So any model that is trained anywhere, they can be moved over to intellect u without any friction. Any more of this train, we'd only gets to the seventy eighty percent of the accuracy. IT needs to be fine tuned in the real one environment, in this case, and tell prize the physical air studio so that you can train, any non ml engineer can train their model in their work environment. 

发言人1   01:14:31
Third, we provide the physically I framework not only a full stack that's available that you see on the right side here, but we also provide the physically I framework today when you're interest integrated the train model onto the role hardware, IT takes lot of custom scripts. So physically our framework reduces that effort significantly into a few lines of code, but to intricate the train the models onto onto the bot hardware. So basically, that's our model. 

发言人1   01:15:01
You can train anywhere, you can build and simulate anywhere, and then you can deploy on intel seamlessly. And this has been done with lot of our partners in china. Some of the partners that you see here, booter robotics, ja, iomega and westy robotics all have the boots in the on the shower floor here. 

发言人1   01:15:27
Please check them out. They all have different, different applications. But one the committee across them is they're all running in til who ultracool wrap this all together. 

发言人1   01:15:42
Physically, I is the next big computer with china has benefit in the last multiple compute waves. This wave IT was even bigger. And intel is committed to working with the ecosystem partners in china to tap onto this new opportunity. Thank you, everyone. 

发言人1   01:16:15
下面让我们有请orka dexterity首席执行官clem's custom为我们分享orka生态系统面向灵巧操作的易用型机械手硬件与软件。Please welcome mr cms Christoph CEO, orcas sterility. 

发言人1   01:17:02
Currently, the human species is the dominant one in the world. Look at us. We are in every corner of the planet. 

发言人1   01:17:12
We can control our destiny. We can build technologies. We invented planes. We can protect pixel on the screen. 

发言人1   01:17:24
Did you ever think about why we humans were able to dominate the planet? Think about IT go back thousands of years, why was the human species the one? That one? We were not the strongest. We were definitely not the fastest. 

发言人1   01:17:43
So what was IT? IT was a human hanne that posible, son, that exterior have the charity is the reason why we were able to come all the way to where we are here now, were able to build tools. Those tools were able to allow us to control fire and all of that LED to where we stand here. 

发言人1   01:18:15
Now we all are here and now to try to mimic that with technology. We are trying to build the robots that can achieve the things that we were able to achieve. And that is the whole idea of a human eye robot. The human eye robot is like us humans, not that strong, is not the fastest one of all the traditional robots that we have, but it's bedding on the fact that is capable and adaptable to different environments. 

发言人1   01:18:48
When you want to work on the charity, when you want to achieve the things with robots that we were able to achieve, why is IT that most of the people do not have access to that technology? Why is IT that students around the world and researchers don't have the resources to work with the best robotic cans? And why do we still see only primitive rippers in the classrooms? 

发言人1   01:19:18
When you look at this video, there's a state of the artistry research. The reason becomes obvious. It's too expensive and it's not that accessible. 

发言人1   01:19:29
This set up costs one hundred thousand us. Dollars with the hand and the robot. And no one can tell me that. 

发言人1   01:19:44
The microphone is working in perfect. Two years ago, I was in a similar situation. I don't I didn't have the resources to use this high quality, harder. 

发言人1   01:19:56
How can IT be that the students that the innovative ves of tomorrow cannot use hands to do, research, the ones that we will shape the future? Two years ago, I was studying at etage sick, and we didn't have good hardware to research. And instead of going back to grippers or accepting that, we decided to change IT and build a Better hand. 

发言人1   01:20:22
That was the core mission of the company. Architecture is still the core mission of architecture ity. We want to democratize security. And we did this by building the orcas and an affordable, yet capable hand that everyone can build and used for the research. The best part is, instead of keeping IT close so that no one can adapt IT, we decided to fully open source IT. We decided to make all the files available so everyone around the world can download them its way on IT. 

发言人1   01:21:12
Earth printed one of the third. 

发言人1   01:21:23
And we the only. 

发言人1   01:21:31
The research took around the world. 

发言人1   01:21:39
Let's take a bit back. What are. 

发言人1   01:21:49
We build the three no, we the first time quickly realized this courses, so I did for snow. And this theory. All the right. 

发言人1   01:22:21
We public. So if you're interested more actually that designed the trade of some. 不给他。

发言人1   01:22:38
That our hand is when you exhibit and you overnight use more years in. For make decision. To make IT when you think about watery and sitters and probably want. 

发言人1   01:23:10
So we can this that while painting the important Murphy. Decision and some proof ments who were pretty good speeds. Now to show you want to build this time to go on life. 

发言人1   01:23:43
Off to the three winter, you wait for one. 

发言人1   01:23:59
Effort, feel OK if you are and you're seamed. equipment. Big government really have to take a how time so that. 

发言人1   01:24:29
kind. Came up with that, allowed man and put. Now you have to, but what is. Not only investor and goes her have not computer. One of our libraries is a simulate different hand like real successful. 

发言人1   01:25:21
The and cost of. Around us when you compare to induce modern the order. 

发言人1   01:25:42
User, just to let you control the hand. No one thing I want. In that seven of what and you would want to to have IT or you want question either by IT hold you or in bill. 

发言人1   01:26:21
This wanted to work with. Have fun to be with your few example. Whole world in since we for. Of the university. 

发言人1   01:26:48
And stated. And they're not early race through inched into some. 

发言人1   01:27:05
What overcome that use and have used more. Other companies have been using into. This would educatin of these and the vector. 

发言人1   01:27:33
We force to that using our hotel. Were the hands that we're last year could be one. Was for the first public. 

发言人1   01:27:52
Good hand which could work. The overfeed can innovate its new problem, so. One, i'm really here, not there. Face to interview. 

发言人1   01:28:28
Very famous chinese. 

发言人1   01:28:36
We've also see in our hands IT. 

发言人1   01:28:47
her. hands. 

发言人1   01:28:59
我。Where and. That are. 

发言人1   01:29:14
Now because we're one of her hands were to improve, that was additional sense so that they can emerge. So how we can do this as cause, and that LED to the work scene, to technology, gy, is to think that keep snow. To permission, decide to open sense now open for the best designed the shouting. Sensing place design for your people. 

发言人1   01:30:21
That in days. 

发言人1   01:30:30
Here you can see a video of our org hand grasping various objects, and you can see the high dimensional texture information. 

发言人1   01:30:50
Now there is one more thing that I want to share with you. For those of you who are aware and are in the space of their dexterous hand SpaceX, you know that usually people are not a fan of ten and driven hands. The biggest reason is the control. 

发言人1   01:31:08
They will tell you that while with attendants IT is really hard to know the exact position of your fingers, IT is really hard to model the dynamic in the similar latter, because, you know, attendant is not a perfect rigid object, can stretch IT can have some physical information over time, which makes the difficult to work with ten and driven hands, especially the low costs, ten driven hands, don't have sensors in the fingers that makes IT really hard to do cutting at research. So today, we happy to announce that we will release our organge join sensing, which is the first open source hand, which uses trained and quotas in every finger that give you the absolute stage of every joint. This way, you can always know exactly a very high frequency of the joint positions, and we will also complete in the open source to design. 

发言人1   01:32:21
This hand will be used also next year at each age jerri for research. And I can't wait to see more advanced that we will come out of out of this product. Now so far, I talked about open source hands and how our mission is to make IT accessible. 

发言人1   01:32:40
We're still a very Young company, only one year old. And now the question is, whatever going to do next encourage you to follow us on this journey. We will definitely continue with our emission to make IT as accessible as possible, and we will invest a lot of resources to make our hands even Better, more capable, more polished. 

发言人1   01:33:06
If you think, well, if you think this is interesting and you want to find a partner to do the city research, or you want to help us on this mission to bring this hand to thousands or millions of people, please reach out to me. You can reach me, my person, and emo and are looking forward. We also have a booth exhibition. 

发言人1   01:33:33
If you want to see how our hand is build, if you even want to build a small part yourself, please come and visit us. And I hope that at some point all of you can try out the organ. Thank you. 

发言人1   01:34:03
接下来将要进行的是中国电子学会世界模型专家委员会的成立仪式。当前世界模型作为具身智能的核心基座，正重构机器人认知物理世界的能力，是破解开放场景落地难题，推动产业迈向更高水平的关键前沿方向。为了集聚产学研用各方的智慧，打通技术创新、产业实践与生态协同链条，夯实机器人产业发展底座，中国电子学会拟筹备成立世界模型专家委员会。专委会将汇聚领域顶尖专家的力量，研判技术演进路径，促进创新成果转化，完善产业生态建设，助力我国机器人与自身技能产业高质量发展。下面就让我们共同进入世界模型专家委员会的成立仪式环节。首先让我们有请中国电子学会副理事长兼秘书长赵云峰先生宣读关于同意中国电子学会世界模型专家委员会第一届委员会组建方案的批复，有请。

发言人1   01:35:18
关于同意中国电子学会世界模型专家委员会第一届委员会组建方案的批复中国电子学会世界模型专家委员会筹备组。你筹备组上报的关于组建中国电子学会世界模型专家委员会第一届委员会方案的请示已收悉。中国电子学会世界模型专家委员会第一届委员会名单已经学会十一届九次常务理事会议审议通过。同意第一届委员会委员共40人，同意王坚同志任中国电子学会世界模型专家委员会第一届委员会主任委员，同意王怀同志任总干事，现予以聘任，特此批复。中国电子学会2026年8月18日。

发言人1   01:36:14
下面让我们有请王坚先生上台，由赵云峰理事长给王坚主任委员颁发聘书，有请王坚先生。

发言人1   01:37:04
好坐。

发言人1   01:37:14
接下来我们将要进行的是对话环节，对话的题目是世界模型到服务人类的现实距离。这场对话也将由刚刚宣布成立的中国电子学会世界模型专委会的委员共同探讨。参加探讨的是大小机器人董事长，商汤科技联合创始人王晓刚先生。奥比中光科技集团股份有限公司创始人、董事长黄元浩先生。无界动力创始人、首席执行官张玉峰先生。华为智能创始人、首席执行官贾逵先生，智成AI创始人、首席执行官胡鲁辉先生，北京飞度科技股份有限公司联合创始人、总经理宋先生，蚂蚁凌波科技首席科学家沈宇军先生，及家世界联合创始人首席科学家朱正先生。刚才说到了我们今天对话的主题是世界模型到服务人类的现实距离。同时我们也会有请到我们刚刚接受了我们聘书的之江实验室主任，阿里云创始人王坚主任委员主持我们接下来的对话环节，有请。

发言人1   01:39:19
非常感谢各位嘉宾，也是这个专委会的成员，参加这样一个活动。也非常感谢下面所有的来参会的同事，其实还是蛮激动的，特别到现场了，特别到展厅。完了以后，尽管你们都在一个大的所谓的机器人这样的一个在那个大的所谓的领域里边，但是我看你们每个人的经历是非常不一样，这个可能体会也不太一样。完了最近这几年这个世界模型这个词又比较热，对吧？所以我想特别想就是从你们自身的经历，你们经历过的甚至你们经历过的这个教训也好，有一些经验也好，是不是能够谈一谈你们所认识的这个世界模型，跟现在其他讲的模型有什么不一样的地方。而当前有哪些非常有意思的技术的路线，很有意思的值得跟大家分享一下。我们依次过来，这样行不行？好吧，谢谢。我先开始。好，其实我们是从2024年开始，2024年11月份我们发布了开悟世界模型的1.0。

发言人1   01:40:37
其实过去几年我们认为世界模型它的应用经历了几个阶段。所以第一个阶段世界模型主要用来做数据的增强，我们说举一反三反100对。那你通过过世界模型可以生成很多很多各式各样的数据，作为训练数据的补充。到了第二个阶段我们的世界模型它就可以用来做这个模拟仿真器。它会模拟我们动态世界的动态变化。那些比如说包括端到端自动驾驶，就在世界模型里面的话，通过强化学习不断的自身的演进进化。到第三个阶段，就是今天可能大家更加期待的就是word action model，我们把世界模型直接部署到机器人的终端的大脑，让它实时的去驱动本体。

发言人1   01:41:29
世界模型其实它比起一些以前比如说VRA的这样的一个模型，就最大的它的特点，它是能够对世界的未来的状态进行生成和和预测。像我们自己比如说在以前机器人领域好和自动驾驶也好的话，能够看到像VRA这些还属于模仿学习。它是针对特定的任务，特定的硬件的本体，你也很难去期待它做出这个智能的涌现。他比较擅长的。所以静态的场要抓取一个发生变化的时候，他去预测运动的轨迹。

发言人1   01:42:13
今天我们的世界模型其实是假设我们的世界在我们这个交互过程当中，他也是在不同不断的进行演化变化。那么我们在一边执行动作的过程当中，一边对各种proposal，平行空间里未来可能产生的各种后果做出推理和演绎，做出判断。那今天我们的这个世界模型相信它就要具备，我们说是啊理解生成预测一体化就一个模型它能够能够去对复杂的任务进行拆解，能够判断我们执行的效果是成功的、是失败的，能完成度是多少。是生成就对未来我们的一个世界的状态进行生成和演绎。预测就要能够控制我们的蒸汽的本本体，这种三种能力去共享特征。好，谢谢。

发言人1   01:43:13
下面这个浩远春你接着讲一下，对这个讲世界模型一般都是跟这种大言模型相对的。222年底GPT出来之后，大家都知道大眼睛模型这个效果特别好啊。然后过了一阵，2324年逐步有人讲空间智能，讲世界模型。这个时候我就特别兴奋。因为这个大元模型只是能够语音交互世界模型，能够让机器人计算智能真正的帮人类干活，解放的是80亿人类的劳动力，让人类能够风花雪月。大家都在说现在原来的GPT只能诗和远方，不能实地干活。

发言人1   01:43:58
世界模型是解决这个问题的。在座的都是这种世界模型的专家，这些老师我们是做数据模型的数据的视觉数据。然后我们也联合很多触觉数据公司，把数据做到这种毫秒级的这种硬件同步的级别，给世界模型训练提供一个很好的养料。

发言人1   01:44:21
近几年也看到这个世界模型，包括一些从VNA开始到VTMA，然后到世界模型的生成，逐步在转向逐步的有点意思。甚至我们预测说这个世界模型跟聚聚身智能的GPT时刻可能很快要到来，所以他非常兴奋，而且这个市场可能是往往比这个GPT这种数字智能最终智能比数字智能的市场可能要大15倍、十倍，所以现在非常兴奋，所以我们卖铲子的就不多说，听听其他模型专家多说一点。这个好像听你的口音，潮汕人是吧？

发言人1   01:45:03
对对对，所以就是别人在说这个潮汕人对中国的人工智能贡献还是很大的。所以你刚才讲这个聚生智能的这个GPT时刻，我们是不是能够把它改成聚生智能的这个deep seek？这样都是潮汕人的这个逻辑OK谢谢。

发言人1   01:45:23
我们下面这个玉峰好，大家好，我是张玉峰，无接动力的创始人CEO以前在地平线做智能驾驶和智能驾驶芯片。快速谈一下我们还有我对于世界模型的理解，还有一些新的分享。其实世界模型这个概念存在很久了，对于未来状态的预测本身它就是一个泛世界模行。我的联合创始人CTO夏志武夏老师，2011年在中线自动化所读博士的时候，研究的是这个model based reinforcement learning，就是模型基于模型的强化学习，它本身就是世界模型的雏形。只不过那个时候比阿尔法狗打败世界围棋冠军16年还早了几年。那会儿的同学们都还愁这个陈佳琪到时候怎么找工作，这些年强化信息火了，世界模型更火了。

发言人1   01:46:16
可能从大家的研研究研发还有场景的这个落地需求来讲的话，也看到面向居中智能已有的一些范式带来的一些挑战。其实BRA也好，或者是类似的对基于本质上是模仿学习的这种范式，它还是追求的是数据量足够大，分布足够好，情况的一种概率分布和肌肉记忆。对于物理世界的底层逻辑的理解，对于提炼一些关键信息的由此而带来的比较好的泛化。Few shots，one shots zero shots的这种涌现一直没有看到。当然数据稀缺也是一方面，但范式本身在工智能三要素里头，数据、算法、算力三者也是分不开的那所以现在是世界模型其实给大家带来了重新聚焦在这个概念上。其实也是希望能够突破模仿学习这个为底层逻辑的这个范式目前的限制。

发言人1   01:47:18
刚才像王老师也讲到是说这个事业模型有一种有几种分类。其实李飞飞老师也讲说可能有三类。前段时间他说是randol simulator还有planner，那就是渲染仿真，还有这个决策。

发言人1   01:47:32
对于居身智能来讲，本身来讲怎么核心是像人一样，怎么是在以自身的动作为条件的情况下去看。预测这个世界的下一个状态，或者未达到某个目的，我们到底该采取什么行动，这是人还有一些其他的哺乳动物与生俱来的能力。其实我们的理念也是这样的一个能力，是我们现在巨神大脑去要去学到的最主要能力。本身我们不需要去学习，我们也很难学习到。对于一个物理世界，从上面的可见光到底层的核心的这些什么原子，这些各个维度的复杂真实的模拟，是短时间内很难做到的。就像天气预报在未来几年可能依然很不准。但是人他依赖自己大致正确的这个世界模型，就已经能够完成很多的任务。

发言人1   01:48:22
我们觉得聚胜智能应该聚焦在这个层面。聚焦这个层面也意味着我们坚持的这个无无机动力坚持的技术路线，就以空间世界模型加强关系是很多的。这个意味着很多的计算不是发生在像素层面的，而是要去能够去让模型学到这种前空间的高位的表征，让他能够更加高效的去推理，去去关联这些时空的cos，这是我们简单的一个分享，谢谢谢谢。下面蒋飞总的我们其实这一波的这个AI的热潮，然后基本上从17年18年的之后，我们到大元模型，我们到这个图像生成，我们到这个视频生成，我们到3D生成，我们到我们现在聊的世界模型。

发言人1   01:49:09
世界模型其实是整个我们这六七年生成式AI的一个，至少到目前为止，我认为是一个最高潮。因为我们能够生成语言之后，我们能生成视频，我们能生成3D世界模型的话其实无论是从预测下一个状态，还是从生成的角度，其实他是希望能够完全生成符合三维物理几何绝对正确的这样一个世界。从这个角度讲，其实世界模型它是生成式AI的皇冠上的明珠。行，当然我们有，我因为我们从广义上来讲，无论是你生成视频，还是生成3D还是生成完全几何物理真实的，都叫实践模型。

发言人1   01:49:55
我们跨越智能的话尤其比较关注你是要能够生成你的三维物理几何绝对正确的这样一个可交互的动态的环境。从这个角度讲，我们其实是希望世界模型它的这个隐空间，它的token是要能够定义在正确的这个时空节点上。这样的话你才能真正生成出来不仅仅是一个机器人的。例如你的末端的正确的轨迹任务，并且你还能预测出你的机器人也好，你的其他的物理智能体。当对这个环境发生动态的改变以后，环境这么正确的变化。

发言人1   01:50:33
所以世界模型简单说就是它相比无论是这个large land model，which link model还是说VRA，它的上限是要高得多的。当然他对于数据的诉求也非常大。我们也是希望在接下来，不管是五年和十年，世界模型能够有更大的发展。

发言人1   01:50:54
谢谢蒋辉总，下面请卢威总。大家好，我是来自杭州的资深IA。我们公司在以通用人工智能作为愿景，我们也很自豪国内首先职业世界模型，我们把物理智能世界模型作为我们公司一个核心技术，也是可以说机械能力的一个核心技术。解说世界模型因为最近比较火，应该是从去年开始我的感觉应该是它作为一个技术，但可能也是人工智能里头的一个核心的一个关键。听一下，最近有价值人工智能应该也就是十几年对吧？从alex net开始到阿尔法go，transformer到chat GDP，都是现象级的。

发言人1   01:51:45
那么我们说下个人工智能是什么？我觉得很有可能就是世界模型。或者因为他能够从他本身要解决的问题，其实跟人工智能我们下面要解决问题有可能是差不多。我们已经经历了CV时代或者说多茅台大模型时代，也看到了智能永信繁华性这方面事情。下个问题，我觉得人工智能可能要解决问题，就是理解物理世界，就理解可能是个核心，对不对？这里头其实也是人工智能本身解决的问题。世界模型可能是个很好的技术，它能够帮助我们去解决理解虚拟世界里头也好，物理世界里头也好。这也就是这个关键点，出现了这个世界模型。

发言人1   01:52:32
我原来背景是meta这个背景，所以我们公司用的是接他的技术路线，也就是说非常干性的，相信这个世界模型能够在人工智能这个领域里头起到一个刚才说alex net transformer这种颠覆性影响。当然了大家也介绍很多，他是各个方面里头对吧？这好像是包罗万象。从ladon simulation，包括planning，但其实我觉得核心一点，还是说怎么能够让人工智能理解物理世界，可能是世界模型要解决问题。

发言人1   01:53:07
简单分享一下，谢谢，下面请孙斌总的请好，我是大家好，我是来自飞度科技，今天嗓子有点哑，稍稍。声音会显得嘶哑一点点。飞拓科技我们主要是做空间智能这个方向，同时也是做数字完善这个方向的。所以今天聊到世界模型也很高兴，我其实这几年我们一直在关注这个方向。在之前也聊过数字孪生，也聊过数字原生，也聊过元宇宙，突然聊世界模型。其实当我这个世界模型我们能自己这几天也总结了一下，也在报告，也看过咱们贾教授的一些文章。咱们杨教授好吧，我们李菲菲其实大体上来看，大家认为可以分为七个流派。

发言人1   01:53:49
当时七个流派，大家网上可以看到的文章，有些基于像素的视频的生成的。有些基于我们物理I的角度去看，也基于这种联合的这种接拍这种方式的，还基于最新跑出来的是那个基于因果的，还有基于这个循环的因果的。就禄普这个方法，你这个路虎这个方法的应该最新应该是2026年提出来的这一块。其实我们看完这之后，我们发现一个共性，我是我自己看的有几个共性。第一个首先第一我们让我们的AI让我们的具身智能，让我们机器人能够首先具备快速去理解这个世界这个能力，以及生成这种能力这一块。至于说你生成这个能力去让他理解到几何，你多少精度，多少力度的，取决我们场景的驱动。

发言人1   01:54:31
第二个能力是在于说他要具备一种它的模拟，这个模拟仿真还有推演能力。这里面必然要涉及一种能力，什么？就是物理的常识。物理我们说的物理的常识，物理层这个是应该说是其他大模型应该是比较缺乏的一个这种能力。这一块因为过去我们看到更多是一种数据拟合的一种一种得到的一种方法。而基于物理常识，很显然这是我们过去在做工业工程里面特别需要一种能力。还有一个是在于什么呢？在于说对空间结构，对施工拓扑的这么一种理解和一种推演的这种能力。

发言人1   01:55:04
第三个是什么？很显然就是英国你其实在我们因为我们做to b to g这个方向，这种因果其实有时候我们需要是强因果关系。他后来我们开始做AI的时候发现了，他很多是基于这种II这种方法来做。我们看很多是黑黑黑盒，但是我们要白盒是吧？我们要证据链，我们要因果链这一块，所以就因果这种能力这一块。从所以这一块，我认为是模拟推演，这个是也是各个流派大家都往这个方向努力。只不过我们可能走的技术路径不一样。就像飞度，我们走的是我们是站在空时空拓扑空间语义的角度，建立我们的本体，建立我们的语义这个角度来构建它整个的底座。

发言人1   01:55:43
再下来第三个能力就是什么？就是我们说的规划，还有对我们在物理世界上的任务执行的这么一种能力这一块。所以我个人把它看了这七大流派之后，我觉得总结了这几个能力这一块。最后我后来想想他这种能力，可能我对比了一下，我说反正我们是去深圳的机器人银行。

发言人1   01:56:04
我说就好比我们说这个通这个世界模型底座，你到底需要一种什么平台呢？我把类比就是我们说的九年义务制教育。咱们小学学初中，初中六年就是把我们培养出我们这个人会对我们的物理的常识，对我们社会的伦理，对我们这个道德等等，把这些他具备了。好，上了初中之后，你可能就开始了特殊训练。有些可能进入了职高，有些可能进入高中，有些可能进入其他方向。所以因此我这个世界模型底座能力，它还有一个所谓的叫泛化，很强的一种泛化和通用性能力。

发言人1   01:56:42
好，这以上就是我对这个我一个初步理解。好，谢谢。下面君子请您好，感谢王院士。对我是来自蚂蚁铃木科技的沈毅军。然后宁波反正是一家做给机器人做大脑的公司。说白了我们还是希望通过一些AI的能力，一些模型的能力，然后让机器人能够在这个世界上真的说服务好人类，把这个动作做的更完美。这是我们的目标。然后前几位老师其实对世界模型也表达了一些我觉得比较生动比较形象的一些看法。

发言人1   01:57:17
我可能在这里面关于实验模型我就想说两个点。第一个点是非常开心能够看到大家逐渐的开始意识到视频这个模态对于人工智能的重要性。对，就是因为机器人在是在我们的现实生活中干活是离不开这个dynamics的。所有的东西不管是突发状况也好，还是整个的交互过程中也好，其实更多的是动态的建模。然后我觉得在视频的这个方向上，可能可能对这个方面会有比较大的提升，这个可能也是跟之前的很多AI模型不太一样的地方。

发言人1   01:57:55
然后第二个点，我想说的是世界模型大家都知道可能比较火，然后可能潜力也比较大。但是可能从宁波的视角来看，我们更关注的是这个模型的发展是不是真的对机器人操作会有真实的帮助，对不？如果第二点没有，就是没有办法证明的话，其实我觉得可能我们前面对这个视频，对这个时序的建模可能做的再好，可能也是在空中楼阁。对所以说可能我们好处就是好处就是大家现在开始意识到视频的重要性了。然后我觉得可能未来的目标，我们就是想证明说，对视频有更好的理解，是不是真的能够更好的帮助机器人干活。我就说这两点，谢谢。

发言人1   01:58:43
下面朱正总，对，非常感谢王院士。对，因为我是来自极佳世界的朱政。然后各位嘉宾知道极佳世界，可能因为我们的主要标签就是世界模型。

发言人1   01:58:56
对，我们公司大概是二三年年初时间成立的，到现在已经三年半的时间了。然后这三年半的时间里，其实我们感触是非常深刻的。因为我们在二三年刚刚成立的时间，其实是语言模型最火的时候。大家不管是做垂类场景的语言模型，还是做通用语言模型的预训练，都非常的火热。我记得因为我在公司主要负责技术这一块，所以我当时需要花费非常多的精力给各种投资人去讲究竟什么是世界模型。然后投资人的反应都非常一致，他们的反应是你们是一个非常优秀的团队。假如如果你们愿意去做语言模型的话，我一定会投你们。但是我实在搞不懂究竟什么是世界模型。

发言人1   01:59:44
然后当然经过这三年的发展，其实到了大概去年的时候，其实情况已经有了非常多的改观。对，已经有很多这种投资人主动找上我们，因为他们内部可能在立各种项目，因为要在中国找一些世界模型的标的公司，要专门投一些世界模型的公司。可以给大家举一个直观的例子，去年的这个时候我来参加WWRC的时候，当时我们公司的估值只有现在的50分之1。就12月的时间我们公司的估值涨了50倍。所以非常得益于大家对于世界模型的关注。

发言人1   02:00:22
然后其实这三年以来，我们做了非常多垂类场景的世界模型。包括自动驾驶的世界模型，机身的世界模型，以及我们现在正在做的这种内容影视的世界模型。现在我们其实在做的一件事情，我们希望从这种理论方法层面以及说数据层面，还有训练模型层面。我们希望把这些垂类场景的世界模型给统一起来，来做一个所谓的通用的世界模型。我们期望中的通用的世界模型，不仅可能不仅仅是应用于这样的一些短剧的生成，或者说是巨神训练的。我们希望他可以更加纯粹的去预测未来世界的物理状态，而不仅仅局限于这种显空间RGB的一次，或者说是比较隐晦的雷同的空间的预测。

发言人1   02:01:13
当然最近我们正在探索，因为我们发现这件事情可能我们一家创业公司是没有办法完成的。所以说很多时候需要学术界、工业界，包括这种投资界的大家的共同努力。然后再和各位领导汇报一下，我们在今年年初的时间也牵头承建了一个通用事件模型北京市重点实验室。然后得知王坚院士要在中国电子协会的领导下组建这个专委会，我们也是非常积极的报名参加。然后希望能这个专委会的领导之下，我们结交更多的朋友，让世界模型早日像语言模型一样，真正的可以做到通用场景的番话。

发言人1   02:01:56
好，谢谢朱正。如果没有听错，你刚才说了是因为wrc让你公司的估值增加了50倍是吧？大家都要借这个WRC的光对对对，谢谢。

发言人1   02:02:08
刚才已经在谈的时候就讲到了关于服务人类的事情，对吧？所以我觉得对我来讲，这个机器人很有意思的一件事。一谈机器人大家会谈到人形机器人，完了人生自然而然好像跟人就比较接近一点。但是我们今天有一个最基本的问题，如果这个世界模型要真的服务人类，那他今天应该具备哪一些最核心的能力？那我们今天离这个目标还有多远？是不是也请你们各位从你们自己的经历中能够谈一下你们自己的看法。我们还是从小刚才开始好吧，这样比较容易谢谢。

发言人1   02:02:47
所以我们认为世界模型就是巨深的世界模型，实际上它应该具备三个核心能力，第一个叫做我们叫生成智能。因为世界模型的核心它就是能够生成对未来世界的推演和和预测。这里面无论是视频的生成，还或者是我们对未来这个隐变量的生成。但是刚才像雨君也说，你光生生成漂亮的视频，这个像素级的美观，还不能够完成跟物理世界的交互。那么缺的就是第二个能力，我们叫做物理智能。这里面就包括我们的这个空间，空间智能，空间的能力。还有我们认识了这个跟物理操作的物体的物理的规律，物理的属性是什么样的，包括一些空间的记忆。

发言人1   02:03:38
第三个能力我认为就是一个认知认知的智能。也就是说我们今天我们在剧情里面做的还是一些比较table top这样的一些比较简单的这样的一些动作。但未来我们进入更复杂的场景，进入家庭很很长很复杂的任务，我们怎么进行长城复杂的任务分解？怎么对我们今天我们动作执行的忏状态进行一个判断，这需要认知的能力。

发言人1   02:04:08
所以这里面我觉得非常这些急缺的可能就是中间的这个物理智能。因为前面像我们之前在视频生成，我包括今天的是大语言模型、多模态模型。对于认知智能和和生成方面的能力都是有一定的积累。所以另外我们从我们的实践当中也发现，其实我们的这个物理智能对空间的物理规律，物理因果的的理解。因为世界模型有两个分支，一方面他预测动作，另一方面去生成视频，还是从这个视频生成这个分支里面得到的。

发言人1   02:04:47
但是为什么有时候我的这个好漂亮的视频并不意味着我学到了物理规律呢？第一个，我们今天学的好多视频不是真实的视频，电影特效？科幻的视频。而且我们非常缺的是我们在这个工作当中这种第一视角交互的这种视频。另外除了这个视频本身以外，我们还有相机的位置，几何的信息，物理的属性，还有多视多多视角的摄像等等这一系列。只有综合起来的话，才能够把我们这个物理智能能够学好谢谢。

发言人1   02:05:26
下面杨浩的对我觉得一方面模型需要不断的进化，但是另外一方面我觉得数据是特别重要的。其实世界模型也很多个类别，但是总体来说，一个是从理论上出发，我去设计各种牛顿力学，各种规则。另一方面，其实很多智能是为数据涌现出来的。如果说咱们像GPT这种，往往是互联网有大量的数据喂出来的，喂完它自然就生成一定的一个智能。包括人人会智能，会做各种事情，有各种能力。我可能也没学过什么牛顿定理，那我看人家怎么做，很多数据我模仿，我学习我也能做。所以两条路径我觉得都要走都没错。

发言人1   02:06:20
一方面是为数据，一方面是这种规则理论去不断的演化，然后还有如果说世界模型好了，真正机器人能为人类干脏活、苦活、累活，还得本体这种手的执行能力，传感器各方面都得好。所以我觉得需要做做的事情还蛮多的。从模型到数据到本体的执行，都要不断的进步。但是现在也已经有一些可以落地了。先从最需要的方向，最贵的，最最人类不愿意干的活去落地，然后后面这个放发现好了，这个智能高了，我再往更多的场景去渗透。所以现在应该是说未来一段时间在不断的落地，然后不断的模型迭代，包括传感器手眼脑的迭代过程中，越来越好。所以这个是数据模型跟这个本体都要，好，谢谢。

发言人1   02:07:23
下面还是请玉峰总的。其实本质上刚才两位嘉宾都讲的非常好，就是一些最最基础的能力世界模型要在要能学到才能真正的服务人类。就是对于物理世界的这个底层逻辑的理解，长城任务它能够完成，以及这个场景方法它能支持。其实这几个维度也是我们在做物理AI的时候的智能提升的核心的几个维度。

发言人1   02:07:54
这里背后既有这个训练方法数据，也有包括模就是模型大小，还有我们其实还有用什么样的场景来去牵引我们现在就智能在世界模型在这样一个早期阶段，能够在实际场景中得到持续的进化。因为如果他不走出实验室的话，他不产生实际的数据的回传的话，这个正向的螺旋上升这种效果起不来。那他很难真正能够起到服务人类的达到服务人的这个标准。所以我们现在总体思路是说用工业来去练。当然也不是所有的工业方方面面的工业用。我们选定的一些工业场景去练技能，练世界模型的技能，让他在一些有商业价值，然后有复制性的场景下，而传统的工业自动化不太容易做的情况下，这种任务上能够去既能学习技能，也能做出价值创造。比如说我们面向像这种安全带织布、柔性物体，它的一些操作其实是传统工艺自动化很难做到的，但是我们用这个基于模型，基于端到端，基于世界模型的方法，他就能够去预测，能够去去快速的响应被操作物体的它的形变。

发言人1   02:09:14
然后进而去比较好的去完成一个相对复杂的任务。在商业场景去练泛化，因为商业场景它体现的比较多的这种特质是就是说光线、背景。如果是咖啡快餐连锁店，哪怕装修的风格是类似的，每个店的布局一些细节也是不同的，但是做的任务相对具象。但是在这种情况下，我们就可以去非常好的去聚焦。说背景再怎么变，顾客的人来人往在再是什么样子，我们都可以把事情做很好。进家庭其实现在是比较有挑战的，因为他把几个挑战的维度全放在一起了。所以我们觉得在未来的一两年，我们用工业链技能，商业链泛化，让世界模型在这个过程中得到有小的进化和和能力的提升。

发言人1   02:10:04
然后在这之外的话，其实就是说安全还是与人共生的这这个人机共生是今年的wrc的话题主旋律之一。那安全性怎么保障？其实我们在做L4的自动驾驶时候，哪怕L加的时候是说模型端到端和一个安全额外的安全机制冗余机制的并存也是非常关键的。所以这一点我想也是我们真正能够服务人的时候。只是靠这个一个大的模型，没有额外的安全机制，那可能也是不够的。

发言人1   02:10:36
最后一点就是说我们原本计划是说能怎么让世界模型，让我们机器人闷声的干好活。后来发现但凡人机共生的时候，这个语言交互能力还是非常关键的。这个还是要有人怎么能够模型如何能够慢慢的也可以把人的一些视角，不是那种操作视角，就是类似于这种大人老师教学生，大人教小孩子一样，他能够要么作为上下文，要么作为其他途径，能够让机器人也能够在实际场景下得到学习。

发言人1   02:11:15
昨天8月20号journalist AI发布了沾1.5，它也展示了一些初步的这是叫one shot的learning。他这种能力通过人类的一些简单的视角，可以去做到在一些简单任务上做到60%左右的一些成功率。我想就是这是我们可能让最终世界模型能够服务人类的一些我需要在这之前的努力的方向，谢谢。

发言人1   02:11:41
好的，我们王安石的命题是这个世界模型怎么能够服务人类。人的话其实简单说可能有两种。因为我们要服务人类，那人的诉求是什么人？一方面是学要这个情内容让人能够享用，另一方面，人啊人总要吃饭，人希望机器人能给自己把活都干了。所以从这个角度讲，其实人有这么两个大的方面的一个需求。

发言人1   02:12:10
世界模型其实或者说我们AI本身在长期研究里面就有两个也是方向的一个研究。一个是感知理解，另一个就是重建生成。重新生成其实我们也希望像如果我们能够有一个大一统的模型的话，那么这个世界模型是可以去生成完全的跟我们世界一样的这样一个内容的创作那样的这样的一个完全三维几何物理正确的一个世界的话。我们可以把它投影到这个文本上，实际上就是语言的生成。我们把它投影到这个不同视角的，或者说任何一个视角的一个镜像的话，它其实就是图片或者视频。另一方面我们也希望用这样的世界模型去驱动机器人，把把人从这个劳动解放出来。所以我们也希望世界模型能够去感知，去理解。然后请关注公众号思维纪要社，更多纪要请加V西安20210130去驱动机器人或者是去驱动其他的物理智能体。

发言人1   02:13:16
所以就跟刚才我聊到的一样，就是我们对于世界模型的理解，其实它是整个AI的一个大一统的一个中区。因为只要你能够去无论是感知理解还是生成完全正确的一个世界。你既可以给人类创作好的这个内容供人享用，你也可以去驱动机器人也好，其他的这个智能体也好。就像刚才我们几位嘉宾说到的，无论是从工厂里面，就是把人从真正这些重复性的劳动中解放出来。还是说在家庭里面是能够理解人的意图，能够去知道不同对象该怎么操作，然后真的帮人去把这活给干了。然后从科学的角度讲，世界模型其实也是整个我们从AI从机器学习，从统计学，也许是接下来至少十年，就是一个长期的真正的一个统一的一个学术的诉求。

发言人1   02:14:17
谢谢，下面有汇总的，刚才王院士问世界模型应用和人。机人形机器的关系，我觉得世界模型应该说有两大应用。一个是数字空间里头，还有就是在物理世界里头。数字空间其实刚才几位也提到了，一般就是说三维空间或者说问答对吧？大家可能也知道杨丽坤他那个解盘有一个很大应用就是问答。这其实某种上说跟语言大模型有点类似这个关系。不管怎么样，我想世界模型这是在数字空间里头有可能他有可能会更深层次的对语言模型或者说多模态大模型一个升级，对吧？

发言人1   02:15:08
刚才也说的世界模型核心要解决是理解的问题，那么多模态大模型有可能还缺乏这个事情，还有一个很大的应用就是说在物理世界里头，这也说到了人和机器人的关系。包括我们公司在做事情，其实就是说鼓励世界，就是说世界模型跟机器人结合起来。我们觉得机器人是让人工智能闭环或者说落地的最好场景之一，那这里头可能也有很多一些问题和挑战我觉得其实也可以围绕试点模型它本身要解决的这个核心问题，或者说人工智能本身要解决核心问题来看。

发言人1   02:15:50
刚才也提到了理解物理世界，但其实理解这两个字我个人觉得很抽象。你知道什么是理解吗？是不是那么理解呢？我是从来看的，其实一下我们能怎么去理解，无非就是说几个层面。

发言人1   02:16:03
一个就是说我们对physical的理解，或者说dynamics的理解，对不对？我们对这个物理世界的交互，或者说对这个任务，或者说对一个规划的一个理解，或者说一个规划，对不对？在某种意义上，也就是说世界模型是人性机器人里头要应用起来的一个核心关键。还有一个很重要一个方面，也就是说世界模型的一个比较重要的就是说因为我们说怎么让机器人做下个动作，或者说机器人看到周围环境以后，我们应该怎么来做这里的一连串问题，我个人觉得他所需基于这个理解，刚才说physical和DNA ics再通过这个因果关系来做推理。在这种情况下，很我觉得很有可能应该说是世界模型可以帮助之前的强化学习也好，VEVR也好，不能很好解决人机器里头的一些事情。

发言人1   02:17:02
我们公司其实最早的时候，因为我们的愿景比较远大，就是说通用泛化，通用人形机器人。但是现阶段还是比较聚焦一些场景，就是说能够让世界模型或者说机器人快速落地的一些场景。其实我们最早一个订单，我们是家用里头的一个场景。然后来觉得其实我现在大家可能看到家用也好，工业也好，或者说一些特殊场景。一般我们觉得刚需或者说人不愿意住的地方，可能使人形机器人最快落地意识场景是不是？但是我们分析下来，做的任务其实差不多，没有说是家里可能更难一点，有可能它更复杂一点，或者说环境变化更多一点。但也没觉得他比工业或者说比一些特殊场景简单多少，或者是复查多少，也没有说是特殊场景可能减了多少是吧？因为从人工智能理解或者因果关系来说其实差不多。

发言人1   02:17:59
但核心关键我觉得是自己家用，它不仅仅是完成一个任务，它涉及到一个安全隐私或者说能力方面。不是说简单完成一个任务一个事情。这也就是我们怎么把人工智能或者世界模型跟人形机器人，或者说跟物理世界所结合起来一个事情，对不对？因为这里头他应该说是跟人类更能够直接的交互的一些地方。所以我觉得世界模型如果说作为AI3.0，如果AI4.0的话，很有可能就是说怎么来解决这个安全、饮食、能力这方面的问题。

发言人1   02:18:36
这可能也是个技术问题，大家可能觉得这可能是个法律法规，但我因为我当时在买它的时候，当时一个隐私的一个就是欧盟对他一个隐私一个罚款，50元罚款。但很多人觉得我把这个规范遵守就可以了。但是没它的理念不是，它是通过技术人工智能方法来解决这些问题。所以我觉得世界模型的未来，或者说世界模型真正能够落地落起来，没有这下面环节可能少不了。如果说没有一些好的技术，能够让这个技术这有点唠嗑不好意思，就能够这个世界文这个技术更好，能够跟人交互的话，那么像安全性、隐私性可能少不了的。

发言人1   02:19:22
谢谢谢谢，下面生病了，这个服务于人类，其实刚好这段时间就刷到一个东西。因为既然讲服务人类，影响人类的需求层次的问题，正好看到咱们抖音里面经常有一些纹身，短小短剧。当时我在想，这个短句这玩意儿挺吸引人的。我说如果是基于世界模型来做这个短句行不行呢？我觉得应该是可以，因为至少因为我们在做这方面技术，如果说换到我们来做，应该也快速的把它基于世界模型能力生成一个短期。而这个短期的很有可能就能够让大家来买单。因为说实话看那个短信我还真的买过单了。

发言人1   02:20:03
如果换成世界模型来做，那说当我们的很多需求是这种消费级的需求里面。其实我认为其实现在我们看到有一部分的场景，它真的也就是我们说的世界模型在做一些商业化的事。好，这是一个事。第二个事，我想更多讲的是面向这种人类的，是这种我们说的功能性的需求。就是说我们为了工作，以后后来我们叫工程机或者工业级这种需求时候，我想满足这种需求的时候，我说世界模型它到底离离这个目标还有多远？

发言人1   02:20:36
这个我刚刚看来看了咱们那个视频，我觉得挺好。有有一句话大家都听到没有？再试一次，再来一次。我听了我很我我我我我我感觉很激励的，我也很热血。后来我在想，如果这句话是我们的客户跟我们说这句话，那该多好啊。

发言人1   02:20:55
如果再给我一个机会，再让我试一次，我觉得这是我遇到最好的客户。很遗憾。我们很多客户是to b的，是to g的，是工业级场景，是工程的场景。那么他们的需求是什么呢？是要是可确定性可靠性，要是可靠性要定的一定的这种准确率，准确率S在一个长时序里面的一种稳定性稳定性的确定性的输出要这种我想今天我们说这七大流派也好，还是几大流派也好，是否都能做到这一点呢？很显然在我看来在我们过去工作来看确实很难。

发言人1   02:21:35
也就说物理AI这个事，你说现在这个单场的物理I准确能做多少？那么现在还如果换到世界模型要做泛化。如果说泛化符合真实物理一个什么是多场的物理场的耦合求解，并且你还得长时序的一个时序的尝试，有稳定性的输出，保证一定的正确率。就这么一件事，我估计这个我们还得攻克很多年。其实刚刚第二位阿姆他们讲了很多四大问题的，我看了一下，其实我有些觉得问题总结还是不错。其实就是现实世界当中，我们在工业工具上所遇到的问题这一块。

发言人1   02:22:15
还有一个问题什么呢？就在于这种开放式的环境开放。昨天我看到一个机器人跑着跑着圈跑一个直线，居然居居然撞墙了。我说你为啥能撞墙呢？说明什么道理？说明他在开放式的环境里面，对我们的空间的本体和主体，以及空间结构和时空拓扑的理解和推演能力不够。那你说这个东西有没有有没有这个能力？有，因为它是在机器人端上，我们的计算能力不够。

发言人1   02:22:45
第二个，这种时空语义的这种解析的成本过高，这是第二个问题。就是说我为了构建这么一个世界模型的语义的世界模型，很显然还有一个问题就是说我们的成本ROI不合理，所以导致他很难的这么去普及。所以这是我们飞度为什么一直在追求他的ROY，它是合理的，否则的话很难普及等等，还包括很多很多问题，我想挑战还是很多。但是有一点，今天的AI包括很多方法论出来，其实我包括我们自己又做了很多，确实比我们过去在研究一个问题的时候，他的整个的解决问题的这种效率和它的准确率是倍增的。可能过去一个问题三年基于这套体系来做PINN也好，这种方法来做也好，可能我的整个的有可能会倍增。

发言人1   02:23:36
比如说这种的这个离我们的目标有多远？我觉得他可能会有一个类似像这种我指数这种逻辑来来看待这个事。也可能两年、三年，也可能是五年等等。好，这是一个。

发言人1   02:23:49
第二个？第二个就讲到很多这种风险安全的问题。其实我刚才比较认同刚刚前面说的很好啊，很多安全。

发言人1   02:23:56
其实我觉得不管怎么样，第一机器人不管AI也好，我觉得一访问数据本体的时候，一定要有隔离层。这是我们过去在做企业级应用里面一直遵循。因为我的客户竟然跟我们说安全知道吧？这个一周的三周会觉得安全确实如此。所以说我认为一定要有一个隔离机制。因此我比较推崇的是基于本体语义这个角度来做隔离层。

发言人1   02:24:21
第二个要有熔断机制，要熔断机制等等，当然这个话题，我觉得很多安全专家，今天我也不是专门研究，安全也很难说。但是我认为我们所有从的世界模型自身自然还是包括别的方面也好，在这个事情上确实也好。我们觉得可能在我们可能需要多考虑一分。那么可能未来这个世界模型，这真的是能够更好的为人类提供安全可靠舒适的服务。好，谢谢。谢谢，还是军队。

发言人1   02:24:52
对，刚才王院士提出这个问题的时候，其实我觉得在我就是脑海里一直在想一个事情。因为如果说我们现在的要聊的这个事情是以这个机器人为载体的时候，我觉得可能这个AI能够服务人类，他会提出一个比较新的挑战。就是因为机器人这个载体跟之前AI服务人类的所有的载体，比如说云计算也好，再比如说自动驾驶的这个车也好，它有一个比较大的问问题，就是机器人本身不能是个功耗太高的东西。然后那在功耗要求比较低的时候，我们如果一边想要追求智能的上限，一边又想要保持一个低功耗。我感觉这个中间可能是一个很难去平衡的一个点。我觉得可能在我的视角看，这可能是未来，如果说不管是什么样的模型，真的想要在机器人上更好的服务人类，可能会一定会遇到的一个问题。

发言人1   02:25:50
对，因为大家都知道现在的AI的范式其实还是计算，然后基本上就是大数据碰上了大算力，然后推就是有了现在这一代的的这个范式。然后我们需要的这个智能越高，可能我需要的数据就越多。然后数据越多，可能模型的参数量就越大参数量越大，在推理的时候可能消耗的计算资源就更多。但是因为机器本身它是不能够不断的给自己发电的对吧？它跟车不一样，车可以边开边发电，但机器人可能是不行。

发言人1   02:26:21
那在这一点上可能是有可能是由于这个边缘的部署的问题，会限制他算力的发挥。那么如何能够更高效的让这个计算发挥出它的价值？也就是说在真的在智能的上限和部署的这个功率的低功耗的这种限制下之间，如何做好一个平衡。我感觉这个可能是真的有一天我们期待机器人能够服务人类的时候，可能一定要解决的一个问题。对，谢谢。下面朱队长。

发言人1   02:26:56
对，因为针对王建院士这个问题，其实我非常赞同刚才各位嘉宾的想法。对因为这里边我觉得就是世界模型距离真正能服务好人类，其中现在可能一个最大的短板仍然是那个模型的能力。当然虽然也有很多其他的问题，比如说这种机器人的本体，或者机器人的功耗等等。对，包括一些电池。对现在但是模型能力现在仍然是一个比较大的短板。但是模型能力的提升，它需要各方面共同的努力。

发言人1   02:27:27
第一个要解决的问题就是这个知识从哪里来。但是显然那个知识性开通数据里面来，当然这里边我们比如说是一个巨深的基模，或者是一个巨深的世界模型。我们用了大的这种视频数据，或者在action标注的这样一些视频数据，对它和这种文本数据还是有非常本质的区别的。因为大家都知道文本数据里面天然就蕴含了丰富的知识，所以说我们不会讨论说那个知识的问题。

发言人1   02:27:55
但是那个视频数据，包括带action标志的视频数据，然后我怎么给他增加进口多的知识。比如说今年比较火的这种易购的数据，包括去年比较火的五名的数据。然后里面蕴含的知识可能是比之前的瑶操甄姬瑶操的数据要丰富。这蕴含的知识要丰富一些，当然它所含的噪音也会更大一些。我们怎么把这种不同表现形式的知识给组织起来，这是一个比较重要的问题。

发言人1   02:28:26
然后第二步，我们有了这些知识之后，我们怎么把这些知识教给模型。因为现在我们大家都知道。其实我们的模型参数容量还是非常小的。相比较语言模型或者相比较一些动态模型，大概参数量可能只有他们的10分之1，甚至说是1%。

发言人1   02:28:46
虽然说我们世界模型要完成任务的解空间可能会比语言模型要小一些。但是我觉得这里边要第一步我们还是要把模型给容量足够做大。我们第一步要把大模型给做出来之后，我们有很多方法可以把模型做小。然后这个是第二点。当然就是一个只经过预训练的模型，显然是不能很好在物理世界里面运转的对这个其实现在语言模型已经给我们了一个比较好的示范，就是在执行任务的时间所做所谓的这种自己化removing。对我们需要交互的里边去学一些，不管是家庭的还是工业场景的一些特定的一些知识。不断的增强一些模型，这大概是我的一些看法，谢谢。

发言人1   02:29:38
其实刚才大家讨论里面已经谈到了一个很关键的问题，就是关于数据的问题。其实大家都知道这一次的人工智能的变革是极大的依赖于数据的来源的那我觉得世界模型就更加了，对吧？在世界模型里面还有一个很大的挑战，就是它的跟物理规律之间的关系。其实刚才小刚总在谈的时候，他提到一个很有意思的事情。再加上很多数据都是都是从那些电影特效里面学来的，是吧？所以这里面很有一个意思的事情，就在我们现实里边，其实有的假的东西让大家看起来像真的，但是有些真的符合物理规律的看起来又像假的，对吧？所以其实数据是一个非常挑战的一件事情。

发言人1   02:30:24
那显然对你们要做完这件事情有一个最基本的问题，就是真正符合你们需要的。如果把它叫做高质量数据，应该怎么来怎么治理？完了同样的大家知道这个数据的成本，其实从语言就是语言数据的成本都是很高的那对你们就更加了，对吧？所以这个东西会不会成为这个创新企业的一个不可逾越的一个成本的障碍。那有没有机会真的大家共建把它做好？所以想听听大家在这个行业里面的一些建议和经验。

发言人1   02:30:58
小王总还是从你开始。感谢王院士一个问题，其实我觉得这是具身和大语言模型一个非常重要的一个差别。我们大语言模型，其实我们的数据可能来自于互联网，对吧？有些互联网企业在这里面具有天然的优势，另外的话，其实基本上有些大模型原模型公司它没有数据在也从公开的渠道能够获取的一些数据。

发言人1   02:31:27
但今天我们自身的数据，说实话其实很多，尤其是真人操作的这个数据，历史上积累是0。那这些数据从哪儿来呢？我们的实践里面就告诉我们，它得是从一些真实的生产生活的环境中采集而来。我们自己也实验过，如果你是建一个实验室，你雇一些采集员给他编辑好一些剧本，让他不停的去执行这些动作的话，其实对我们最终的效训练的效果是非常有限的，而且是比较差的。

发言人1   02:31:59
因为这种里面的学校的模式比较单一，我们真正需要的就是in the world的就是这种数据，它的越越自然，这里面是越好的。这里面我们又不可能是雇佣很多的数据采集员去做这件事，所以这里面就要跟场景方有个深入的合作。就是像我们这种制造业像零售行业、酒店行业，在全国有成千上万的工人。在这里面动员起来，就能够实现我们这些数据一个快速的积累。而且我们这里面也通过前面的这个实践，实际上是也逐渐看到了这个skin law。

发言人1   02:32:43
当你从这种in the well的数据里采集的数据量逐渐增加的时候，它未来你这个机模型越来越强，对于的真机的依赖是越来越小。可能说以前如果需要上百个小时的去教会一个本体做某像某项技能，现在可能是几个小时就可以会了。我觉得可能将来也许更少，也许就不需要这个甄姬的真机的数据在这里面也对我们数据采集的质量，包括里面的这些标注，提出了很多的要求。

发言人1   02:33:16
像我们可以把这些数据从也可以分若干等级。你比如说我们是头戴一个第一视角的单目，或者是双目的这个运动相机，我们在一些比较单一的场景里面采集的出的原始视频，这些也能用。但是我们就可以观察到，随着它的规模的增大，它给智能提供的上限其实是比较低的那另外如果我们身上带的这个传感器是比较多多摄像头的这种协同，包括我们加上一些力触觉的手套，在在采集的场景里面更加的对。而且采集的时候，不但是有成功的，还把很多失败的这种例子也采集下来，这些数据的价值就非常高。

发言人1   02:34:04
今天我们看到这个市场上不同类型的数据，可能是从几十块钱到1000块钱左右，实际上也是市场上就给他了这样的一个定位。但是anyway，我觉得今天今年大家能够看到，其实是我们这个行业对从真实场景里面，数据是有一个提出的一个迫切的一个需求，也是市场上格外的繁荣。而且也给了我们一些传统的行业，刚才提到的制造业，零售这些行业的巨头一个非常好的契机。他们知道他们的场景是有价值的，他们想进入这个屈身领域，一个很好的切入点就是从数据这里面开始。但是说这里面关键的是我们要能够快速的迭代。这里面的所谓的技术壁垒，我觉得在这个过程当中，更多的是要跟我们现有的传统行业的这种头部的企业，他们能够去去合作。

发言人1   02:35:05
能够去一起去建立这种行业里面的这种专业的这种数据集。好，谢谢。下面这个原号的对，就是说数字智能是大算力和大数据催生的。大算力来自英伟达，现在有越来越多算力提供方。大数据是互联网本来就有非常多的数据，那聚生智能现在刚才大家说的数据是个0，那怎么办呢？那个政治姚超质量非常高，但是成本很高，成本更高。然后最终证人可能数据最重要还是来自于跟。都给拿到。那数据最近特别火，就像我们公司现在大家就是要来买这种各种采数据的设备，而且都着急非常着急。因为有了数据就迭代快，因为迭代快他就这个模型跟数据的飞轮是王者通吃的一个市场。

发言人1   02:36:06
你第三名以外可能没太大用了，所以数据目前是非常重要。但是现在也看到一个问题，就是数据的质量参差不齐，然后数据标准也不统一。那究竟我们要什么样的数据？

发言人1   02:36:22
其实我们要学跟人学习，究竟要跟人学习的无非是现在两个。一个local motion移动的，现在其实已经做的挺好了，这个强化训练学习就可以了。另外一个就是manipulation操作，就是我们拧螺丝，钉钉子，我们FPC这种灵巧的操作，目前这个数据是基本上非常少，而且这个机器人是最需要这些数据的那这些数据开始有人用视频，后面有人用第一视角。然后第一视角后发现只有视频还没有触觉还没有触觉设计，加了触觉手套，手套现在也还不太成熟，所有的很多手套公司都跟我们在合作，说到现在还不太成熟。所以这里边数据而且数据同步性，我这个眼睛查到的数据是这个时刻，那手套的数据可能差个15个毫秒，那这个已经不对了。而且力力的精度力也没有刺滑的力。所以我觉得这个行业目前聚生智能数据跟模型的这种从数据飞轮的转动是最重要的最重要的数据。

发言人1   02:37:38
最大量的数据应该除了互联网，就是真人素材。真人素材加上后面强化训练是可能增肌素材，那真正素材现在刚才让小杨老师说这个行业商业的龙头有机会了。有那么多场景，有那么多人可以采数据，但是需要有一套设备，一套标准。比如说我同步要做到什么样的一个同步，然后包括我不同机器人或者不同素材员拿到的数据能不能复用。我采的数据可能这个FOV是160度，小刚老师用的机器人可能是120度，那我能不能用？所以这一点有标准，标准就是说要做到3D刚才各位老师在说空间智能就要做到3D的空间都复原的数据。然后你可以从市场角可以放大缩小都可以，你可以从第一视角看，第三视角看都可以。然后这个在空间里边守在哪个姿态，哪个位置，然后利是多少，那这时候的这个物体操作的物体是什么状态？只有把数据完整的记录下来，然后这些数据才可复用，才可跨本体复用，跨模型复用，然后数据成本才会降下来。

发言人1   02:38:52
所以我觉得现在这个数据很重要，数据标准更重要。是不是王院士来主导，然后把这个数据标准给定一下。目前可能定好标准有时候还做不到，但是我们能做到八成，先做到八成，做到9成就慢慢增加了，其他王院士来挑这个头。

发言人1   02:39:11
谢谢杨浩，下面请于峰总对好。现在反正行业对于从数据类别来讲，对于这个金字塔应该也有基本共识了。那么从什么互联网数据到这个带一定的异构数据，也无本体，可能也有末端的轨迹，也可以没有，还有就是真机等等。

发言人1   02:39:32
我们这次也发布了一个可穿戴式，头上是五个语言，同志的语言，360度，然后加一个top，然后手上两个手环top加语言。因为这类的话也是一方面是这类数据是必要，第二面也是想想办法能减少这个素材的成本。让我们的客户的工人也好，服务员也好，能不能带着，在我们讲台上，我们跟韩国一家我们的这个咖啡店，我们咖啡师就带着这样的穿戴设备在做咖啡师。去去采数据。在类别上我觉得大家在统一，可能在这个配比，数据的这个菜谱上，可能会会还是会有很多的差异性的，这个就不展开了。

发言人1   02:40:19
在数据量上来讲的话，确实像语言类的这个数据跟头部的语言模型，企业能用到这个百万亿token的这种量级的语料。然后相当于可能相当于百万亿级人类说话的时长的这些数据的体量，确实比居身智能的量大好几个数量级。所以接下来怎么能够比如说现在大家看先过百万百万小时的这个聚生智能数据，已经有有初步的行业的共识，是可能是一个小的拐点。

发言人1   02:40:57
这里头其实想表达一点就是说量。刚才有嘉宾也讲了，量是其一，这个质量很重要。质量里头我们比较看重是我们叫有效，就交互的这种数据的叫有效信息密度可能比较低的，属于这种观察型的，就没有什么真正的接触，或者缺少有效的这种轨迹。第二类可能简单接触，就是pick place拿放这些。第四第三类相对比较我们觉得价值比较高的那就是这种接触的点比较密集一些，比如信息量稍微密一些，比如这种易碎物品的抓取这类的数据，我们觉得它的价值会相对更高一些。

发言人1   02:41:38
还有一类就是第四类数据，我们觉得也非常有价值的，就是失败。但是另外一个维度，失败情况下的数据，这类数据我们发现它的这个量和质量在混入到我们的训练数据中之后，如果他们的质量和量都能提升的话，对于我模型的成功率和出现一些这种可逆情况失败的可逆情况下的失败之后的恢复是有很大的帮助的。就像刚才有位嘉宾也讲，就是这种再试一次。他其实一多融入一些这种失败的数据，既能提升一次成功率，也能提升这个失败之后的会自我恢复，这一类数据我们现在也非常关注。

发言人1   02:42:17
然后再回到事业模型这个话题的话，其实我觉得模仿学习举一个例子，很多时候确实是在去靠堆数据来去获得一种这种概率分布的高质量性。比如说说汽车不撞路牙子，可能就是因为看到了百万次千万次的这种轨迹，他没有压路牙子，那那你看我们人小朋友其实骑骑几次烫这个两两轮车也就知道碰路牙子什么后果了。所以世界模型天然对数据的依赖性会小很多。我们我们我们有个粗略的估计，可能至少相比现在的以模仿学习为基础范式的这种方式的话，可能能小个3分之2的数据的依赖量。所以我觉得这个路线肯定还是是非常对的。

发言人1   02:43:00
最后因为我们一直在讲，可能是由模型作为这种planner，就是作为机器人智能大脑。其实现在很多数据，尤其是副样本的数据，确实也需要用世界模型作为数据生成，作为仿真环境的这种用途下去帮我们去产生更多的这种比较难采到的数据。最近我们也看这个像自动驾驶的博弈，倒车这个事情像tesla已经做的很不错了。其实这类场景的数据是非常少的那其实头部的一些自动驾驶的玩家也都是会混合一些数字，实际采集的和这种基于模型生成的，这种比较难采到的数据来去增加模型的能力。可能表达这几点，谢谢谢谢蒋飞总的。

发言人1   02:43:49
我对刚才我们也有每位嘉宾也聊到。其实我们现在确实处于靠数据和模型大小和算力堆起来的AI智能化的时代。再回到如果我们以通用的物理AI或者通用的军人智能为目标的话，其实可能我们远远低估了实现这个通用它所对数据的要求。因为可以简单想一下，人简单对着你面前的一个东西，两个东西，你都可以做出无穷无尽的任务。每个任务都是对应的，是不同的动作。

发言人1   02:44:23
所以从这个角度讲，为什也是最近我在行业里面去专门去推动叫做physical token经济学的这么一个思考。这个token经济学它不是在去讲一个token卖多少钱的问题。而是说如果我们真的想要实现通用的物理AI，通用的具身智能。你从最开始你的这个数据的基建，你的这个模型的架构设计，你的整个从模型到本体到应用场景，你该怎么做的问题。因为你不因为趁不趁这个早期阶段去思考这个问题，很可能我们想的通用的物理AI是不可能实现的。这就回到了这个数据。所以从这个角度讲，因为你的任务是无穷无尽的，所以我们必须找到一个可持续的，我们这个世界承担能可接受的一种方式。

发言人1   02:45:15
再回到通用的目标来说，其实通用的机器人的话，其实我们通用泛化性有两种耦合起来组成，一种是语义泛化性，一种是物理泛化性。语义泛化性解决的是机器人看到不同的对象，知道这个动作该怎么做的问题。本质上是人的认知之后形成了人的动作的能力。物理泛化性解决的是当你的训练训练时候的数据，当你测试的时候，物理条件改变以后，你的机器人仍然能够稳定工作的问题。前者语义泛化性本质上是人的认知建立在人的认知之上的，人的一个行为的智能。这部分数据其实必须来自于真实数据，因为真实数据的本质其实是人的数据。

发言人1   02:46:01
我们必须找到一个非常高效低成本的方式。我们知道刚才我们很多专家聊到，真机采集的是非常低效昂贵的。我们现在所以追求不管是egal human的方式，还有一个5米的方式。但是即使是一个5米的，你是拿着假抓，戴着手套，其实一个人一天也只能采500条到1000条。但是我们必须找到一个像无人驾驶一样。因为我们每天都会开车，我们自然的就会获取海量的数据。

发言人1   02:46:33
我们必须找到一个我们从20年到25年已经建立起来的训练大语言模型的这种范式。因为我们每个人每天都用手机，都会打字，都会拍照，都会拍视频，并且会共享。所以我们必须对于具身智能来说，我们必须找到一个无成本的这样一个方式获取人类的语言数据。所以就像我们现在易购的方式，最好是裸手的方式，不影响我们的工作，不影响我们的生活。这是能够学习到人类的经验。这样的数据，他训练虽然能够学习到动作该怎么做，但是不精准。因为我们需要驱动一个机器人去稳定的工作，这样的就需要一个高效的后训练的方式。

发言人1   02:47:13
高效的后续训练方式，这里我们跨越智能其实是行业里面不多的一个坚持用合成数据，用生成式仿真去做后训练的这么一家公司。因为你只有用这样的合成数据的方式去做后训练。后训练出来的模型直接能够驱动机器人，能够高成功率的、高精度的、高稳定性的去去工作。那么你才不需要去现场采数据。因为最终用户付给你这个带技能的机器人的成本，只是一个你替代了人工的成本。如果你有大量的这些采数据的成本，那么你绝对是亏钱的。

发言人1   02:47:49
所以从这个第一性原理的角度讲，我们也必须追求最高效的后训练的这种数据的方式。最好就是用生成仿真，用合成数据。因为它解决的是一个物理化性的问题。所以我们希望用这样的预训练的人类的经验的最高效的数据和生成仿真合成的后训练的数据，能够把我们的机器人的或者说物理这个世界模型驱动机器人进入到各种各样的应用场景。在应用场景中自主的去把这个数据的飞轮给转起来，就像我们无人驾驶的车一样。这样的话也许有机会我们能够实现我们世界模型驱动的物理AI的一个落地。

发言人1   02:48:28
谢谢蒋辉总，我们还是争取努力在这个大会要求的时间里面结束。所以下面这个汇总就从你开始我们略微加快一点行不行？好吧？谢谢谢谢。好的，那个数据我们也是在我们公司，我也觉得是非常重要，特别对世界模型，我们公司注重以事件模型这一块，我们今年出来开源了试点模型，然后今年也会开源这个数据集这一块。

发言人1   02:48:59
数据跟模型来共同来推进，但是刚才大家说到的数据的质量、复杂性，就是说物理世界里头，物理智能里头要求更高。在多模态大模型里面看到这个事情，我想物理智能里头，它主要是讲泛化性的时候，它有三个层面的泛化。一个就是我们讲任务的泛化，环境的泛化，本体泛化，就是三重的泛化。这个数字空间里头它往往不需要整体或者说环境？那么这三重它不是个加法，它是个乘法。也因为这个我们对数据的需求越来越多，或者说要求质量性、一致性要求也是越来越高。但是我觉得随着这科技的发展，人工智能的本身对以前也想打标签，对吧？现在我们基本上不打标签了，慢慢的走向人工智能帮助我们这些数据的一些变化。

发言人1   02:49:55
接一下计算智能我们最早都是用食材的数据为主，现在也是开始走向了用eagle，或者就是说原来这种方式。但我觉得这个有可能还是个中间一个阶段。往后的话计算智能或者人工智能的数据可能会走向另外两个层面。

发言人1   02:50:15
记一下，我们能学东西的时候不是第一视角学东西的，不是一个的数据能去学的。我们其实第三视角对吧？我们看着别人学，那一下就学会了。所以我觉得往后应该是第三视角，或者就是说用生产的方式获得让物理智能更多的数据。因为这样的话，如果第三视角，因为很多数据本身是现成的对吧？视频也好，网上也好，本身有很多现成的一些数据，那这里头可以快速应用起来。

发言人1   02:50:46
还有说到一点，就是说世界模型和这个人形机器人这个数据的关系。其实刚才也说到，我们世界模型核心要解决一个什么问题？就是说理解的问题。如果你想这个人工智能它能够有理解这个层面，那么对数据的依赖性，它某种还是比较不是说一个很需要海量数据，就你想我们人学一个东西，它是通过理解的方式去学人不需要很多很多数据，当然也需要数据，这不是说需要无穷无尽的数据。这也就是为什么对VO或者说的一些强化学习在不同的方面。

发言人1   02:51:26
我想世界模型它本身对数据肯定是有依赖的，数据非常重要。还有就是说世界模型它本身一个质的变化，就是说通过理解这层面对数据依赖性会急剧下降。还有一个它本身也能够生存出去，仿真也好或者说生存也好，这也是世界模型的特色。比如说有些场景一般我们采集或者说很难获得。那么通过世界模型它理解的程度上，它可以去生成或者说生命链条这些数据。这我想对数据这个问题很重要。但是我觉得对计算智能和这个世界模型应该是比较乐观一个状态。行，沈斌总的好，加快一点。好。

发言人1   02:52:12
既然讲了高质量，这是一个痛点，也是一个难点，也是很多商业公司的大家的一个关键的一个点了。从简简而言之，围绕我们的实际，连搞数据做数据治理工作而言，高质量围绕世界模型刚刚讲的这个物理AI物理常识，还有因果性，还有我们的时空拓扑的这种关系。为了以这个假设以这个为目标情况下，我们的高质量数据应该如何去做一个建议？第一物理导向，物理常识导向。第二个空间约束条件及导向，去收集去整理去治理我的数据。你收集的数据跟我要训练要预期的结果，可能会大大的节省。

发言人1   02:52:51
第二个我觉得就是这个相关性怎么变成这个因果性。因为我们以前在这个世界模型，我们追求是更多是要追求因果性。所以在数据关系的建立上，怎么基于本体予以建立它的这种因果性。

发言人1   02:53:07
第三我觉得还有一个小小的建议，既然要讲到物理规律的，怎么去找出，基于我们的观测数据，我这那我讲的观测数据肯定不是讲的视频照片了，是说声光电磁波这些，包括我们现在环境场的观测数据。因为观测数据本身的采集，这套体系它是很多是来自于工业体系，工业体系建立起来的。观测数据在于观测数据，我们去寻找我们的物理规律，去寻找我们的中时空的拓扑。我相信可能会有意外的惊喜。

发言人1   02:53:44
最后一点，我觉得刚刚贾教授我觉得讲的已经很很透彻了，两大类很透彻了，我觉得他讲的很好，这个毕竟在商业上也是做的很好。刚才讲的第一个，第二个我觉得就是讲到这个所谓的共享交换的问题，我是觉得借这个机会呼吁一下。因为世界模型要叫世界模型要有微观，要能够连续化。很显然作为商业化的公司，想着做到事业模型不容易。所以也因此也建议也呼吁我们的政府，我们的地方一些公开联盟能否去尽可能形成一些公开的一些数据集，基础性的数据集，供大家各行各业来使用这一块。

发言人1   02:54:25
第二个是因此在这个机会我们更好的也参与了国家的一些课题，十四五课题。可能我们今年年底会开放一些城市的一些用于具身智能和科学研究的一些数据集，我们也会开放出来。这个我也跟课题相关成员单位已经达成一致。这个数据集我们研发了两年的时间，我们会把开放出来。所以下一步你们可以关注飞度科技的公众号这一块。

发言人1   02:54:50
第接下来我想的这个数据之间的这么一个关系，我觉得还是要市场化。因为现在国家不是在搞数据资产吗？数据要素治理。所以我觉得大家形成一个价值交换体系，但我认为数据可能就能流动起来了。好，谢谢。

发言人1   02:55:06
让位于君我可能对于数据我我我可能就想说两个点。第一个点，其实我觉得数据的一个核心的好，是知道我对一个数据的，比如说某一个东西的精度下限要求到底是多少。因为大家都会讲的是一个点，是说这个精度越高越好，但是越高肯定会带来成本越高。我觉得一个非常核心的东西，就是我能不能知道精度到达一个水什么水平的时候，对模型来说就已经够用了。因为只有在这个点摸清楚的时候，可能才能更好的做到数据质量和数据规模的一个baLance，这是第一个点。

发言人1   02:55:46
然后第二个点，我觉得可能在谈数据的总体的体量之前，可能更关键的一个点是数据的分布。就是同样是10万条数据，这十万条数据到底应该涵盖哪些动作，哪些任务？其实10万个同样的任务其实是没有意义的。所以说我觉得我经常容易被忽视的就是我我觉得刚刚说到那两个点，就是我们对数据的最低质量要求到底是多少，以及数据的分布应该长成什么样子。对下面出证的好的，因为时间限制，所以我就补充非常简明的一点。

发言人1   02:56:22
对我觉得随除了数据规模，包括数据的标准化这些事情之外，我们还有很需要重视的一点就是样本的利用效率。因为我们之前做过一些实验，我们大概用了几10万个小时的数据，然后殉了一个几十亿参数左右的一个事件模型，包括个机身的在1亿左右。如果按照这个比例计算的话，假如说我们今年或者明年，甚至说后年数据量比如说增长到几千万个小时，甚至说上亿小时，然后当我们的模型参数量再增长十倍，甚至说增长百倍。那么如果我们不提升样本利用效率的话，这就意味着我们可能要花上千亿来训一个巨型的计划或者世界模型。这显然是不现实的这会比语言模型的量还要高很多。对，因为据大家估计，现在一个语言模型，一个旗舰的模型，可能从立项到最后模型的发布，可能会花几十亿人民币到几十亿美金之间。我觉得这对一个商业公司来讲还是勉强可以接受的。

发言人1   02:57:26
但是假如说我们的巨型的计谋，包括我们的世界模型要花更多的钱的话。这其实不管从商业化角来讲，还是从其他方面来讲都是不健康的对所以说我觉得一方面我们在不断的收集新的数据，不断的提升数据质量的过程中，我们还要同步去在我们的模型，让我们的样本利用效率得到进一步的提升，以便于我们在有限的预算的情况下把模型给训出来。对，好，谢谢。

发言人1   02:57:53
尽管我们时间会过一点点，但还是最后一个机会还是留给大家。就是希望什么呢？希望你真的用一句话来表达一下，因为刚才鲁辉谈了好几次，你说你公司还是有理想的对吧？后来一转折就说，我们还是要做很多具体的工作是吧？你这个谈了好几次，所以我就一句话，就是为了实现你们的理想，你们自己当下最应该优先做的一件事。什么事情就能不能用一句话能表达出来？我们还是从小康开始。

发言人1   02:58:27
对我们来说的话，我觉得还是要能够抓住场景，实现尽早的实现规模化。这样无论是。的本身谢谢。

发言人1   02:58:39
我们最希望做的是数据标准化，让大家之间的数据可以流通，然后数据可以服务更多的模型公司。好在好在保障这个人机共生的安全的这个前提下，就加让我们的从落地数据闭环模型点这样的一个螺旋上升的机制能够迅速产生，在进化中在部署中进化。好，谢谢。我们希望跟行业一起将模型推到更多的应用场景，正式给人类解决问题。

发言人1   02:59:13
对我觉得人工智能和世界模型发展到现在这个阶段，也是很希望大家一起来推动人工智能。我觉得核心关键就是一个技术突破。因为这不是互联网时代，它只有通过技术突破能够推动人工智能或者数据各个方面的发展。我们是做空间智能的，我们相信我们也希望空间智能能更好的复生计算，智能的健康更好的一个发展。好，谢谢。一句话来说，我觉得就是想清楚我们希望的拥有的能力到底是什么，初战对，我们希望在未来几年，我们可以快速的从当前垂类场景的世界模型走向真正的这种通用的世界模。

发言人1   03:00:00
行，谢谢，特别谢谢各位嘉宾，至少非常感谢你们的分享，特别是刚才像贾贵总谈到关于这个physical token，对吧？这个平时也听你讲过，我觉得还是很受启发，所以感谢大家分享。第二个，也是算是对你们表达我个人的致敬。其实我参与这个专家委员会的一个非常重要的初衷，就是想见一见自己以前从来没有见到过的人。所以参加这个也是以代表我的一个致敬。第三个，也祝福一下，有一个比较庸俗的祝福，都是刚才朱正总讲出来的，就是希望明年这个时候还见到你们，你们公司每个人都价值都翻了50倍。最后感谢下面所有的嘉宾，谢谢你们的时间，也谢谢你们认真的聆听。好，谢谢大家。

发言人1   03:00:55
安全是吗？

发言人1   03:01:32
好，再次感谢我们的各位对话嘉宾，也感谢我们的对话主持人王坚老师。请各位回去就坐。

发言人1   03:01:53
回到今天我们的主论坛当中，接下来我们将要有请real sense公司的首席营高官副总裁Michael Nelson和大家分享。从看见到理解，实感技术解锁机器人物理交互新高度。Please welcome mr. Michael nielsen c mo and bp real sense. 

发言人1   03:02:28
Good afternoon, everyone. Thank you again for having real sense here. It's an honored for us to represent ourselves here. At the word about conference, we want to talk today about how perception advancements are going to unlock significant value. 

发言人1   03:02:42
And what i'm intending to do today is to address what we believe is the gap between perception and action. Perception being based on what you can see in the physical world and an action earth, what you do as a result of what you do see. So just really briefly, we'll talk a little bit about physically, I overall and what the opportunity represents. 

发言人1   03:03:04
And I want to tee that up directly into the chAllenges that we're seeing at a relatively deep technological level from the vision system in a robot again to the action that, that robot takes. And i'm going to keep coming back to this point repeatedly throughout the session. It's critical for the robots that we see in the world today to act in a way that is faster and more accurate, more robust in real world applications. 

发言人1   03:03:31
And we think that we can do that through a series of various actions that will take here today around perception, the ability to simulate in with real data simulation, not just with data that we gather in the real world, but also simulated data and synthetic data. And then how that maps into the frameworks that china is leading right now into the world for humanoid deployments at scale. It's really important that we anchor this back to some real world applications. 

发言人1   03:04:04
There is fundamentally a multitrillion dollar transformation taking place, being driven exclusively by robotic enhancement developments that are happening right here in this building today. And this week, as we've seen over the past few years, the advancements in the meccano ics and the ability of robots to move and act physically in the world has and increased dramatically. We would not have expected to see the advancements that we have seen in the past two years in any other industry in history. 

发言人1   03:04:36
However, our belief is that this industries starts to hit hyper scale when the actions taken taken in real world applications start to take hold, specifically in logistics, manufacturing, agriculture, home made homecare at seta, the world models and data that we just heard from from the last panel are going to be critical and enabling those vertical applications going forward. Until we get to that point though, we're still going to have robots acting in real worlds scenario that are one tenth the speed of a person. And we think what we're going to talk about here, we can speed that up because what IT leads to is an opportunity not just for robots, but specifically in the context of vision and perception systems and the people that are going to be developing that in this room to the order of about fifty billion dollars in just perception systems alone. 

发言人1   03:05:24
There are projections out there today from everywhere, from up to five billion human oids deployed on the planet by the end of twenty fifty, which is an unbelievable number to think about that, even if it's only a fraction of that. The transformation that has to take place between now and then is enormous. And what I want to talk about here is how we go from depth to decision. 

发言人1   03:05:50
And as again, as you know, the folks in the room here have worked, if you're developing your robots, you've worked with a number. The folks you are on stage with us here, real sense and number of other companies. But the important thing to take away from this really is that the camera gives you the ability to know some things. 

发言人1   03:06:08
There you get the visual representation of what physically is in the space. IT can tell you is happy how far away IT is, how big IT is, how fast is moving that three d visions really critical to cept the foundation for perception. The L, A models are where depth helps tell. 

发言人1   03:06:24
The depth tells where the robot things are. The L, A models start to tell you what IT means and what to do about them. And while we have these world models that are beginning to give us the outcomes of simulations and multiple environments, the honing of those into individual discrete applications is becoming more and more critical. 

发言人1   03:06:43
And we're something going to see the evidence of that here on the show floor. One of my personal observations is after being at multiple robotics conferences is globally, in just the past couple of months, there is a dramatic shift from general purpose robots and general purpose models to adapted models for specific applications in unstructured context. And those unstructured context are really important, because even if be doing in assembly, putting this crew to a bolt, any number of those things, there are still so many other things I can get them away. 

发言人1   03:07:19
Lighting conditions change, environmental conditions change, dust can appear. And then you got the the simple nature of the fact that things move. And as they move, you can't rely on preprogram motion. You have to rely on vision and other sensors to determine what to do in that scenario. 

发言人1   03:07:37
So as we get to the world, models like us that I agree with, everything the panel has said, the criticality of the data, the availability the data and Frankly, the consistency of the data is going to be really important. But we're not there yet right now. We have to rely what we can generate, and that generation is going to come from synthetic models that we do in simulation, whether be isom or other types of applications. 

发言人1   03:08:01
So when the depth allows the robots to interact in in the real world, actually tells us where the robots are and how the world supposed be working. When I can go from individuals seeing generalized understanding to direct semantic segmentation and then projecting out, whether be pads or other various projections based on human movement, another movement within a scene that continuum is only really derived through simulation. We get that through accommodation of r gb. 

发言人1   03:08:37
What IT is what you're seeing in the scene. And then the models that exists today to understand some context around the physical things that seen, we get different depth, the spatial understanding of objects to one another. In that context, we get IT from the perception. 

发言人1   03:08:53
So taking that once that further, what is what is really happening in the scene? The movement between objects, the interactions between objects, becomes critically important. And then within physical AI, what actions should I take? And that I think the gap right now between perception and action, and that latency, just to put a very bluntly, is way, way too large. 

发言人1   03:09:15
And the result of that is that robots can do very fine grain precision tasks, but we're not doing a quick enough. And we want to help the industry move forward very, very quickly while we're generating real world data with the folks that were on the stage earlier, simultaneously doing that in simulation so we can get much faster, much more accurate as those models brand above the three t understands is really important. So again, we're going to go from the where IT is in the scene, whether the wine bottle was at the counter. 

发言人1   03:09:49
And by the way, I found this on the internet. That happens to be a company using our camera is very exciting because we were talking about how you want to go from object and classification to action. And of course, IT was over a bottle wine, the distance away to the bottle, the distance away to the the counter, the understanding of what a bottle isn't what to the counter is understanding the relationship between the bottle and the decanter. 

发言人1   03:10:13
And in understanding the positioning and the actions taken from the bottle to the decanter, those who were actually, they're fundamentally understood by humans. We look at a bottle and with liquid in IT, and we look at another bottle without liquid in IT. And our natural intention is to put liquid from one bottle to the other. 

发言人1   03:10:30
It's really simple. Robots don't know that. So giving them that depth of understanding, everything from their location to the grass points to their actions is really, really important. And vision really provides that foundation. So vision itself gives us the understanding of the and the profiles of what you see physically in the scene. 

发言人1   03:10:52
The vision systems themselves provide, at least from people like themselves, right? We the created vision systems and death cameras that you're probably using in some projects today, we develop the scene understanding. We use an arced stereo vision to understand exactly the the, the relative positions of objects with the machines. 

发言人1   03:11:14
And they will begin to provide some degree of understanding to those outputs through depth maps and through color maps, and through other basic visual understanding that human eyeball can do, that the robot I can do. But then we have to take a one step further. And that's going to perception. 

发言人1   03:11:31
Perception really becomes the key between from understanding the musical world to taking action within that world itself. And IT becomes really important. When we have multiple sensors, we don't believe that more sensors is the answer. Actual relationships between those sensors is the answer. 

发言人1   03:11:53
It's everything from debt cameras, standard r gb light are RAID are other sparse techniques, time of flight cameras, things like that, all the way down to amuse audio sensors are the things that can help to understand the movement, the placement and the relationships with no scenes that refused. So if you have done any projects in perception today, you have obviously done work around sensor fusion. Fusing those sensors is a well understood science, but IT could be very complicated when you're dealing with multimodal, especially across multiple fields of view, potentially multiple types of visual understanding and across various depth of field. 

发言人1   03:12:31
So if you're looking at an object that's fifty meters away, IT has one view with stereo camera I had has a very different view with with the light are in a very different view with right. Are that decision really critical to get right in the beginning, the state estimation? What is the date of what i'm seeing in the scene at the various algorithms that performed that are going to relatively well understood. 

发言人1   03:12:52
But then we started to the associations, those associations through semantics of enters, understanding at a pixel level at individual components within the scene, the relationships to each other, the movement between across pixels, the temporal relationships between scenes, of course, and the and between frames. And then the feeding of that over into the beginnings of the world, models that, again, the scene, the understanding, the mapping of this room, the robot that I did not know this podium, was robotic until I just saw a few minutes ago moving across the stage. Anything that has to navigate with this physical space has to have some understanding of what that model looks like. 

发言人1   03:13:33
And interview, make predictions around IT. Those predictions are critical for movement. And I think one of the major next frontiers in development, in perception, to get us from between the perceiving, our understanding, our action in real time, that again, a gap between perception and action, I still think is far, far too great. 

发言人1   03:13:57
And we need to work together on shortening that gap because it's what turns depth information into physical, aye, real, that AI with modeling and algorithms. And we taught AI around, but we even doing convolution neural networks for the Better part of fifty years with visions systems certainly less than that. But i'm old enough to say that I had died in college, and that was a very long time ago. 

发言人1   03:14:24
We can see if the person that a well understood science, we can locate that person that there are one point eight meters away, again, relatively well understood time of flight light, our depth and stereo, other techniques. We can understand the context, again, temporal understanding between frames. I know that the person's walking toward, to me, the trick is in the path planning, in the prediction, and on that gap between understanding what something is happening in the scene, to predicting what IT might do, five, eight, sixty two frames. 

发言人1   03:15:01
And that, again, that temporal, that future temporal understanding to drive prediction, to allow us to close the gap between perception and action and causality is super important. Because II gave robots of brain. The people in this room are responsible for advancements that we haven't seen in the speed at which we are innovating together as a robotic industry is extraordinary. 

发言人1   03:15:29
Depth gives them spatial awareness. Perception gives them understanding world model, locus m, memory and prediction. And the robotics themselves have agency. And once we get to the point where robots have an agency, I think we've really cracked the code, but it's going to depend on real world simulations and really why they matter. So ideal simulation is fine. 

发言人1   03:15:51
It's really helpful to get a baseline understanding of how things will Operate under perfect conditions, perfect lighting, perfectly feel reflectivity, zero temporal distortion, weird fragmentation around lenses and refractions and all the different architecture that you get just by virtue of having optics in the mix, realistic noise, injection surfaces, the true underlying problems. And it's not until we get to that as a pervasive method of simulation, that we can do that at rapid iterated scale, and in turn, IT into something that is much more realistic in a real world. Again, with the known constraints is wall, sean, known constraints, those estimators navigation with specific uncertainty modeling. 

发言人1   03:16:41
Because again, if i'm looking at a basketball or in this case, a couch in the room, a perfect representation of that is going to be one view, but it's not going give me the full contextual understanding. And again, those, these, these differences between the scenes, and this will run of the background of all in here. This is going to give me a much more robust model and training against sad model, because think of all the things I can go wrong in the real world. 

发言人1   03:17:12
You get reflections. You have temporal temporal problems before. If if you're using rolling shutter for sir, even global shutter has certain issues. You have various reflective problems with different lenses under different lighting conditions, different moisture. You'll have various chAllenges around abortions, creative Operations and other things with in the length of themselves there. 

发言人1   03:17:35
There is no real good way to just take this room as a picture, condense IT down to the ideal world in simulation that you're seeing on, I think, left of there on the screen versus in the real world with the real information. So as we do that again, IT allows me to give that feedback loop to condense the time IT takes to go from sin to real. The cinder real gap is a real problem, as I think, as we all know here. 

发言人1   03:18:08
And then in doing so, we can do faster iterations with simulated robots in simulated environments that have real world noise injection, again, to reflect real world conditions. And iteration zero, the robots are nuts. They're not Operating in any way that we want to see them Operate in the real world at all. 

发言人1   03:18:26
By the time we get generation fifteen thousand, things are starting to get a lot more clear in terms of walking downstairs with shadows are walking across objects with with different light reflections. By the time we get to iteration thirty five, forty thousand, the physical program behavior begins to look like what it's going to look like in the real world. And and again, I think that that level of iteration is really only doable. 

发言人1   03:18:51
We start with a foundational baseline of having real world noise injection that gives you those those foundational kind of that gardens. And in the transition into the real world. Then i'm using a video from what of our partners with linux yna ics. 

发言人1   03:19:07
They really crack the code on using visual systems, purely visual. So think for a second, just abstract yourself from this again, back to the real world. Motorhome ETC is a great way to understand the world in two dimensions. 

发言人1   03:19:21
If I got a standard two t robot plane, a robot that picks up a pilot and moves in a lot of facility and drops the palate, I understanding the world in to d is relatively raight forward. I could pull motor odometer y from the individual sensors on robot. I can feed that back into the system. I can generate a map, and that map be very accurate. That doesn't work when i'm stacking errors all the way from the toes to the hips of a robot, and especially when it's moving side aside and at as well as vertically, the chAllenge there becomes a visual one. 

发言人1   03:19:54
How do I take the visual information in the scene and put that together in a way that is purely consumable by the slam and then by the navigation stack? So once I can do that, I can stitch these together and create a real world representation, which can then be fed back into the simulator, which can then be used for world model training. And going, i'm going to keep coming back to this because the panel before was actually a great set up for what we want to talk about today. 

发言人1   03:20:24
Data is critical, but if even if you start with a small amount of data, you're able to develop a really rich and robust synthetic view. And once you have that esthetic view, you can model all sorts of weird aviation and behaviors that you wouldn't be able to do in the real world. And you'll never actually get to through standard training, because even through sand training, we tend to do things in more perfection. 

发言人1   03:20:45
You have to observe IT. And that observe ability in crazy conditions is what allows you to catch the corner cases, which are tripping us up in the industry in the first place and slowing us down from perception to action. And what I think is really interesting here is how china is leading the way in standards development. 

发言人1   03:21:06
And what is if you're not familiar with the ie standards, forgive me for a second. I don't want to give a full primer on safety in europe and in the us. To a degree, there's a set of safety standards that we're developed around amr, autonomous, snobby robots that we've applied to humanoid or are working to applied to humanoid. 

发言人1   03:21:25
What I think china's done with is the he was ground breaking because IT uses what happens in the isc spects, but it's not dependent upon them. So you're actually I think you foot the model on its head, and I think you're working together on defining what those specifications look like as we go forward into these real world implementations. I think the industry can help significantly on a global basis in helping in using the china's framework for for safety and applying that into future applications. 

发言人1   03:22:00
And we're beginning to see again, from the us perspective, we're beginning to see evidence of needs for safety applications at global scale in europe. They are much more conservative in the us. There is a degree of conservatism, but a wilderness to experiment. 

发言人1   03:22:15
And I think china is actually leaving the way on the facilities and rapid, rapid change across life cycles between products and those multiple companies that develop humanoids in the us that we know are looking at leap frog in safe standards so they can have robots Operating around people, but do so in a way that meets various regulations, especially in the U. S. Market like ocean and others. 

发言人1   03:22:39
So perception isn't the last one to your problem in robotics. But IT is, I think, one of the first ones that we can solve together and then use the information that we learn together to help accelleration the deployments of robots in vertical industries and go from perception to action. That said, thank you. If you might mail and our team here in china is here to support. Thank you very much for your time. 

发言人1   03:23:24
好，在我们今天主论坛的最后，让我们有请ZELER robotics公司的首席执行官Alexander schmidt t和大家分享u skin触觉感知平台突破抓取与操作创新的技术便捷。Please welcome m mister alex ander chmidd onder in CEO xe robotics. 

发言人1   03:23:51
Ohi everyone, my name is, is alex and the c of zero robotics. And it's the first time for us to exhibit urs. It's really next impressive exhibition and conference. 

发言人1   03:24:06
Humbled to be here. So then our robotics is a harder and software company that makes talk of sensing technology in order to provide a human sense of touch to robots. We started the company in two thousand and eighteen. 

发言人1   03:24:28
So I think we have one of the in companies that still around and zero robotics s has been working with a lot of customers worldwide. I mean, originally, we are based from japan, our headquarters in japan, but we have customers worldwide. We have more than hundred seventy customers in japan, U. 

发言人1   03:24:50
S, europe and of course, also china and the korea. So why is their bodies working on talk tos sensing? In many countries, including china, there is a labor shortage. 

发言人1   03:25:05
And socially, that is a high cost of human labor. And to comment, these companies are trying to fully ultimate their factories, warehouses and agricultural activities to be more efficient and cost effective. And eventually our dreams is, of course, to have collaborative robots that this is humans in the dealer activities. 

发言人1   03:25:29
For example, you want robots that filling the dishes into the dish, wash and don't break them. I have, unfortunately, their their reality remains, the doubts are still clumsy and not yet ready for many tasks. And so one of the limitations is that robots are still unable to class unknown objects like human school. 

发言人1   03:25:55
And this is, for example, in warehouses, a lot of things already automated, but taking everyday items from the shelf and putting them tightly and container for shipment still has to be done by humans. And so companies like, like logistics companies, they could save a lot of money if they could fully ultimate their warehouses. So for example, here in the next slide will shoot a winner of amazon picking chAllenge. 

发言人1   03:26:25
And so they use a vision system to locate the ride item, but then they also use section cups. So sometimes they dropped item, which is, of course, not ideal. So we believe that there is a missing peace and a design of most current robots. 

发言人1   03:26:41
Most companies focus on vision and the eye, which, of course, are very important to locate an object. However, visual data is not enough to grass pole and manipulate an object. Tuck told data is required to solve this problem, and our solution is to provide a sense of touch, the human sense of touch to robber. 

发言人1   03:27:01
So what's zero robotics s stuff is we make talk to sensors, we indecent them in robot hands and cruppers, and we make the toxicity software. So we don't make the hands, we don't make the grippers. We are hard to ignostic customers tell us which hand, which group they want to use, and we integrate our senses into the I preferred grapes or hand. 

发言人1   03:27:22
And of course, there's a lot of excitement about robot hands, but what we see for industrial users is that often simple grippers that can just opening clothes are good enough. They are more robust there, cheaper. So we work on human, on hands, but also on simple grapples. 

发言人1   03:27:40
So our product is your skin is a high density three talk tile sensors. So IT has several layers, and so the top layer, for example, can be in a fingertip. Models be easily replaced. 

发言人1   03:27:59
So each individual sense point is very compact, currently starting from four millimetre. Actually, here at the exhibition, we also showing already a denser version where the center to center of distance is three millimeters, and we are further making them smaller in the near future. So I was done that. 

发言人1   03:28:24
They will be five different sizes and shapes. And so, for example, the two by two IT was two by two of four sensing points. The census don't have to be flat, but they can also be curved like a human thing, a tip to allow for more natural interaction with the object. 

发言人1   03:28:47
And then each general sensing point can measured with three access force. So not only force like a small joystick, so does that access forces that corresponded pushing inside of the skin, but in the shear forces that also very important. For example, when you will hold an object, the weight of the object corresponds to sheer downwards. 

发言人1   03:29:13
You can also detect slip faster with sheer forces, and also the object shape. There's a lot of information in the sheer forces. And then if you have several sensing points together that can measures three access forces, you can also get the talks today. 

发言人1   03:29:36
Our senses are highly senses, one ground force, or one really newton, and so they are able to detect extremely light touches. Our senses are also soft, yet have an extremely low history reasons, and the sensitivity and range of the census can be customized according to the user requirements. By the way, all of these things we showed our booth and b and in AB hall at number two. 

发言人1   03:30:04
Two, if you want to see all these things in life, please come to the book tomorrow. maybe. So our senses are soft and drove st. 

发言人1   03:30:16
So for industrial use, very important, so each interval send point can measure up to fifteen newton or one point five kilogram. This softness and durability can also be customized and the census can be overloaded also because you're soft. And then in the final tive models. 

发言人1   03:30:38
So both for grippers and drobot hands, the outer sleep can be easily replaced, which further adds to the reliability, and so the robust also leads to a highlife cycles, and the softest is also important because IT allows put up to the object shape and thereby create a larger contact area. So the the center so highly a robust OK in but yes. And then the sensus, they also require minimal viral. 

发言人1   03:31:18
And so for example, in the case of the left gripper that you see, there are twenty four, three exit censors in each thing, a tip. And yet you need only one cable with four wires and sampling. Even so, you have so many measurements and only one cable, the senses are calibrated to newton. 

发言人1   03:31:44
So a standard calibration is free of charge. But then we also provide individual calibration for if a user really needs to have very, very, very accurate measurements, in the sense like that they are, there can be otherwise without any real celebration. There could be slight differences between each sensing point. 

发言人1   03:32:07
And if you want to further reduce differences, we also provide individual caliber tion. But actually, in our experience, most customers don't require this individual cell oration as a tested. So now even the most complex and strong magnetic fields can be compensated for. I mean, both we have magnet that is really strong and yet we can compensate for IT. 

发言人1   03:32:35
And so some of our recent updates include include this updated magnetic interference compensation, which I really encourage you to test out by yourself, the double sided sensor, which can send pose on the incident outside, and also the use skin curved with nail, so that nail is also sensitive now. And so, for example, the goto lab in versa university, they used our sensors for card flipping. So this is learned behavior. So this is real time learned behavior without human intervention. And then the robot can flip, for example, displaying card autonomously. 

发言人1   03:33:18
And this, the nail can also be used to open, for example, a lid. And so they also did ablation studies where they removed the measurements from the nail and that LED to steep decrease in performance. And so this was presented as a icrc in vienna recently and that the workshop had got the best paper. 

发言人1   03:33:50
So this is an example of another lid opening. 

发言人1   03:34:03
So in in this case, they they combine both vision and a sense of touch. And here, for example, you, sorry, if you want to touch, get something from from a stack of objects like this. The nearly is also very useful. 

发言人1   03:34:32
So overall, our senses are easy to integrate. The patch models can be easily glue to various surfaces for the through, to various rappers, and for robot hands. We cover not only the finger tips, but also other fAllen anges and the palm, and we can customize the size and shape of the sensors to different. 

发言人1   03:34:58
And so let me show some integration for examples. In the case of the legal hand, we have three hundred sixty eight three exit sensor and the internal temperature sensor. So about one thousand five fund measurements in total. 

发言人1   03:35:09
But IT requires only one or two cables to collect. And already in two thousand seventeen, we actually won in a work acra for that. And we use, see the measurements and the sensing point of all measurements, digital. 

发言人1   03:35:36
And then you can grass this bottle even when it's being manipulated within the hand. To solar hand, to the solar hand is twenty active degrees of freedom. And this human size, you have twelve sensing points in each finger tip. 

发言人1   03:35:54
You also have a nail that is not sense or ized yet, but that we also sense ized in the future. You can cover all the other chAllenges and. So then we have integrations for various scrapers. 

发言人1   03:36:08
And so again, one of the things that we do for our finger's tips for Robert hands and crippses, this ripped to case of the two f, you have twenty four sensing points in each thing. Tip, we have a reinforced version available that's been used, for example, for machine learning tasks. For a reinforcement learning task, Michael controllers integrated in each finger's tip, and you require only one cable to collect all the measurements for the handy. 

发言人1   03:36:40
They are very thin, so they lessen seven millimeters example that they have been used for wales automation. So if the final tips are very thing, then you can put more items in lose approximate and that minimize the lost four space. Then also the double sided sensor, so IT can sense on the inside, but also on outside. 

发言人1   03:37:09
And even if you touch ed IT on the other side, that can sense that a sheer forces in the neighboring sensing points. So this is useful, for example, in being picking to avoid, as a bumping into surrounding objects, or if you want to touch objects inside out. Then we recently integrated our census also into in the humic grip, so the humic grip originally can collect position and visual information. 

发言人1   03:37:36
And then with the help of our. So we are also investing lot of resources in the software development. Our sensors work with windows and linux. 

发言人1   03:37:49
We provide data sample code for python and c plus, plus data visualization free of charge, and more advanced features will be available soon. So this is some of the upcoming features that we're working on now. And so the census can be used, for example, to grass fragile objects in unknown orientations and our our booth. 

发言人1   03:38:16
Now for example, we are also grasped by gaming. And in general, you can grasp, ate a lot of different objects with different science, shape, weight, hardness and texture features like weight, hardness and textor. You cannot see them, but the robot can nation to adjust the grasping force to to this unknown object. 

发言人1   03:38:41
And share force is also very useful to detect a sleep very fast. And so once once we did take slip. For example, to avoid the object slipping out of the hand, and even for transporting the item, you can already predict if a grasp would be stable or not. 

发言人1   03:39:02
So for example, if the contact. Is too far away. You can we grass the object and then without the risk of dropping IT. 

发言人1   03:39:18
And then also something that we have been exhibiting at recent exhibitions is the weight and harness detection. So by grasping the object and sliding lifting IT you get to weight. By gently squeeze IT, you get to harness. 

发言人1   03:39:33
And so some of the upcoming updates that we als up with partners was working on the complete controller of the robot, ARM and hand formation for this. And there's also graphically using to face with thread on drop that allows you to easily. Other sensors would be too big for the integration in thin Robert skin, they have promised with their ability, other sensors more difficult to integrate. 

发言人1   03:40:09
Some senses don't provide this three three sensing and and for cost effectiveness. It's not only the Price of the sensor, but although IT correlates to how is easy to integrate the sensors and then also how robust they are because if this replaced them, that of course, at so the cost of the sensor. Who needs? You can. 

发言人1   03:40:35
So for example, in the factory, a typical task would have been insertion task. And small can lead to damage when inserting, for example, cable into a socket or as a memory to moto board. And these humans, we use our sense of touch to know if you're in the right location, if you're applying the right kind of force. 

发言人1   03:40:56
And so similarly, our technology allows to detect orientation, for example, of the cable within the hand. You can also measure the forces during insertion, and you can detect small misalignments and adjust for them. Similar tool, like a human, would insert a USB cable into the wells. 

发言人1   03:41:15
IT would be a little more typical task, would be a pick and place task. So if you want to pick I that's that's chAllenging. And also, if you grass small items like screws, once you're close the group or you cannot see side of the group anymore. 

发言人1   03:41:33
And so you wouldn't know if you actually grasp is cw or not a sense of touch. You can know you can adjust the grass based on non visual priests such as weight, hardness and texture. You can control the grasping position. 

发言人1   03:41:52
Dropping in in advance. And then you can also detect slip and grass the object little bit harder if if really necessary. I think, and not easy to imagine your case is fruit harvesting. 

发言人1   03:42:04
Of course, the light conditions change all the time. Every fruit is a little bit different. And so when you want to pick strawberry or tomatoes, so you kind of damage them because then nobody wants to buy him anymore. 

发言人1   03:42:14
And it's not only picking, but as a sorting according to, for example, the weight and rights of the tomato. So no bit about us. So we started the company in two thousand and eighteen. 

发言人1   03:42:30
So we have been in business for eight years now. So our team, we are nine from university, and I was. Thirty members right now in china, we worked together with the best. 

发言人1   03:42:49
They provide full stack support for embodied intelligence. china. And you want to know more about as ella, you can also reach out to them. 

发言人1   03:43:02
So thank you very much. Then robotics provides physically area with a human touch. Thank you for attention. 

发言人1   03:43:22
感谢我们今天各位主论坛的发言嘉宾，也感谢大家参加我们今天第三天的主。You quite a human. Thank you, latest and gentlemen for attending the third day of our main forum today. Have a good evening. I'll see you to. 
