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议程

英特尔研究院简介

研究由起

无时无地感测与认知

关键要点及项目简例

问答
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探索性研究

英特尔研究院的使命
“推进超越产品的，悠关英特尔前景的探索性的研究”

世界级的技术水准 多学科团队

开放合作，

大学联络网
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紧密大学合作 （研究所）

伯克利

以色列

圣克拉拉
IBL

匹兹堡

PaPR

西雅图

深入合作关系（核心学校）

外部联合研究项目（研究委员会）

遍布北美，欧洲，
亚洲，。。。

与世界研究机构紧密合作



5

您生活中最根本的“核心的”您生活中不可
缺少的

体身体心的计算

使工作与生活中的所有方面更方便和更丰富



6

计算机擅长于解析型的任务

• 琐细任务的自动化 • 复杂分析和优化 • 新的理解 – 建模及仿真
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人们每天都干什么

欢笑 学习

触摸 移动
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ENIAC 
第一台计算机

个人计
算机

传感器+

推测

无线通讯
大型机

移动的

感性而又了解周边环境的
计算机

联网的

众多的传感器加上智能的推测算法

会触发新的“寒武纪生命大爆发”吗？

体身体心的计算

“Other names and brands may be claimed as the property of others.”
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大学研究机构

研究实验室

英特尔研究院“进行深刻的研究以使计算系统
能够了解并深入日常生活及环
境”

广泛应用的必需条件：准确性，适应性
（多样性，环境）， 节省能源，保护隐
私

若能达到“对90%的日常活动有90%的准确
度”，则智能推测就会走向广泛的实际应
用而不是仅仅停留在构想的事例中 (主流
应用)

日常感知
（简记为ESP：Everyday Sensing and Perception )

多源巨量

数据计算
机器学习

成像，视觉 人机界面

感知 新的应用

ESP: 使计算系统能够在日常活动和环境中了解用户和相关的事件
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日常感知的一些基本组成事例

提示: 该炼瑜
伽了，该在“
王宝和”定个

位了

该转到新闻台了 我要做模特还
是学医？

高兴; 不要再
吃糖了
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激光

WiFi

RFID

加速度仪

陀螺仪

GPS 卫星定位

相机

蓝牙

湿度

光

晴雨表

所有 感应器 = 3W

手持 < 1.5 小时

ESP 面临的挑战: 高效的感测

“Other names and brands may be claimed as the property of others.”

感测必须考虑节能
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ESP 面临的挑战: 提炼高一层的理解

原始感应数据

无噪音, 分割好的数据

提炼抽象概念

走，离开，打扫

高兴，生气

危险，友好

他说 “我不喜欢你”

行动和决策

建议，避免

求救，施教，

移向，

定向感知
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ESP 面临的挑战: 实时指标

原始感应数据

无噪声, 分割好的数据

提炼抽象概念

走，离开，打扫

高兴，生气

危险，友好

他说 “我不喜欢你”

行动和决策

建议，避免

求救，施教，

移向，

定向感知

当今的视频事件探测技术：万亿
次计算，10 kW

手持计算 => 必须减少到1W...
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每个人都想快乐

了解活动，环境，情绪，喜欢什么和不喜欢什么

- 活动：运动，声音，图像

- 情绪：言语，动作，或生理

- 喜欢或不喜欢: 以上＋具体行动 (买或卖, 观点, 
交谈)

执行的操作: 建议，规劝，相关的趣闻，选取音
乐，指点，买礼物，及其他的“机灵的”应用

Video courtesy: Carnegie Mellon University, USA “Other names and brands may be claimed as the property of others.”

<playing together;

Bonding, likes/fun> 关于事件监测的录像：

由于象Youtube 这样用户产生的内容，电视上
丰富的媒体，以及象录像监控这样的应用，录
像在我们的生活中越来越重要。如果计算机能
够理解录像，用户就能够找到他们想看的部分
，而且能够产生新的能够理解用户手势的自然
人机界面。我们的方法把录像当作一个时空的
立体，并且能够在录像中有很多噪音杂讯时还
能查找到要找的事件。
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增加您的知识，助您发展

了解兴趣与动机; 目标和现在的能力

- 从读写／网上冲浪／说话／重复性动
作了解兴趣

- 从感性的反馈了解偏爱和动机

- 从交谈－或其他直接的交流来了解目
标

执行的操作: 教你想要学的，合适的
难度，正确的方法，和什么时候你已
准备好

执行的操作：实时理解对话和实时施
教
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生活在一个物质世界里

了解各种具体物件及其动态
- 识别 – “你能递给我X吗?”

- 安全的拿起并挪动

- 轻柔, 力感, 端庄, 或可爱!

执行的操作: 抓住我，整理好那个，
搬动我，跳舞！

“Other names and brands may be claimed as the property of others.”

有关物件识别的录像：

这个录像展示英特尔西雅图研究分院开发的
一个实时录像中的物件识别系统。这个系统
每秒能处理10帧图像，并且能够识别几十个
物件。当这个系统识别一个物件时，它在物
件周围画一个光圈，并标出物件的名称和标
码。小十字是识别系统用的局部图像特征。
这个系统应用一个新的监督学习算法，叫做
无定核技术（Indefinite Kernel Machine
）。这个项目的最终目标是要识别手持器件
上的成百上千的物件。如果达到在这个规模
，我们的手持装置就能够识别几乎所有我们
可能遇到的物件（一般人家只涉及大约500
个物件。新颖的建筑外表，熟人的面孔，海
报，餐馆菜单，以及其他非家居环境会增加
物件几个数量级）。训练这个系统我们用了
每个物件的15个不同光线下不同角度的例子
。

有关个人机器人的录像：

我们认为个人机器人将会成长为象个人电脑
一样大的产业。每个个人机器人会集成有自
己的个人电脑，并且可以和膝上和桌上电脑
通讯，因此个人机器人可能是个人电脑产业
的巨大机会。英特尔研究院的个人机器人项
目就是为了去除各种难题而使个人机器人在
将来无处不在。其中一个关键挑战就是使个
人机器人能够抓住并处理那些处在自然而无
序的人类环境里的物体。为了“解决”机器
人导航的目的，激光探距仪已经发展了很长
时间。而英特尔的个人机器人团队正试图在
机器人的手上加入新的传感器来解决机器人
处理物体的问题。他们已经在机器人的手上
增加了一个新的感觉方式 --电场预探（
Electric Field Pretouch)。这是一种少数鱼
类具有但人类不具有的感觉方式。有了这种
感觉，机器手就不需要碰到物体而提前做出
合适的手型。由电场指引的各个手指的位置
信息可以使计算机了解物体的形状和朝向。
当物体朝向转变时，手指也会跟着调整。需
要抓取的时候，手指就会轻轻前驱来抓住这
个物体。
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Video courtesy: Carnegie Mellon University, USA “Other names and brands may be claimed as the property of others.”

了解与此地及环境相关的信息 – “位置或经纬度”; “星巴克”; “在
人群中”; “第一次约会”

找路 – 穿过一个拥挤的房间，广场，购物中心，城市

- 避开障碍，导航，多种方式到达目的地

了解行进规则 (不要碰坏别的东西, 在相关的地方要遵守交通法规)

执行的操作: 指向, 移动, 并适应环境

让我们周游四方

有关“大挑战”的录像：

这种技术的一个代表性的例子是无
人驾驶汽车。它们不光能提高行驶
的安全性，而且能够帮助那些因为
年纪或身体问题而不能驾车的人。
它们还可以帮我们做很多日常重复
性的事情，如接踢完球的孩子，购
买平常日用品，取回干洗的衣物等
。在2007年11月，英特尔赞助了两
辆参加“街区挑战赛”的无人驾驶
汽车。在这个比赛中，无人汽车要
穿过90公里的街区的环境，包括交
叉路口，停车场，多车道，及50辆
有人驾驶的车子来假扮正常交通路
况。这段录像是从“老板号”上拍
摄的，它由来自英特尔赞助的卡内
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ESP: 计算机帮助您的日常活动

欢笑 学习

触摸 移动
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通过添加构件建立个性化网页
添加可视化, 来自别的来源的数据, 经过转换的...

开放且可扩展
可用一个简单的应用程序接口（API）创造新的构件 – 引入新的方法来加强网页

主动建议网页糅合
Mash Maker 会“猜测”您的喜爱来建议一些网页糅合

Mash Maker: 以您想要的方式重组网页
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Facebook 
放到地图上

Expedia 和 legroom 
糅合在一起

Yelp 和 craigslist 
糅合在一起

“Other names and brands may be claimed as the property of others.”
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Intel® Mash Maker
- 扩展浏览器，由英特尔研究院与英特尔软件解决方案事业部共同研制

- 将在2008年4月22日的Web 2.0 大会上发布

包括对微软网络浏览器(IE)和火狐(Firefox)的支持
- 先进的窗口部件、可视化设计、第三方数据、开放可扩展的应用程序接口(API)

邀请您畅游网络未来
MashMaker.Intel.com

Mash Maker: 技术预览!
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要点回顾

前瞻性研究并和科研界紧密合作

体身体心的计算

日常感知 – 引领令人振奋的，在感知方面能增加新的功能和手段
的进步
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若想了解更多，请参阅

研讨
- FUTS005 生物传感器和信息系统：正在改变生物医学研究与实践范例

- FUTS006 集体（Collective）来临：3维互联网时代新“社区”的需求

演示（技术展示区）
- BU025 组合计算

- BU029 个人机器人技术

- BU028 电子生物传感器阵列

www.intel.com/research

http://www.intel.com/research
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提问？



25

Legal Disclaimer
INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS. NO LICENSE, 
EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED 
BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL’S TERMS AND CONDITIONS OF SALE FOR SUCH 
PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED 
WARRANTY, RELATING TO SALE AND/OR USE OF INTEL® PRODUCTS INCLUDING LIABILITY OR WARRANTIES 
RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY 
PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT. INTEL PRODUCTS ARE NOT INTENDED FOR 
USE IN MEDICAL, LIFE SAVING, OR LIFE SUSTAINING APPLICATIONS. 

Intel may make changes to specifications and product descriptions at any time, without notice.

All products, dates, and figures specified are preliminary based on current expectations, and are subject to 
change without notice.

Intel, processors, chipsets, and desktop boards may contain design defects or errors known as errata, 
which may cause the product to deviate from published specifications. Current characterized errata are 
available on request.

Performance tests and ratings are measured using specific computer systems and/or components and 
reflect the approximate performance of Intel products as measured by those tests.  Any difference in 
system hardware or software design or configuration may affect actual performance.  

Intel, Intel Inside, and the Intel logo are trademarks of Intel Corporation in the United States and other 
countries.  

*Other names and brands may be claimed as the property of others.

Copyright © 2008 Intel Corporation.



26

Risk Factors

Rev. 4/17/07

This presentation contains forward-looking statements that involve a number of risks and uncertainties. These statements do not 
reflect the potential impact of any mergers, acquisitions, divestitures, investments or other similar transactions that may be 
completed in the future. The information presented is accurate only as of today’s date and will not be updated. In addition to any 
factors discussed in the presentation, the important factors that could cause actual results to differ materially include the following:  
Factors that could cause demand to be different from Intel's expectations include changes in business and economic conditions, 
including conditions in the credit market that could affect consumer confidence; customer acceptance of Intel’s and competitors’
products; changes in customer order patterns, including order cancellations; and changes in the level of inventory at customers.
Intel’s results could be affected by the timing of closing of acquisitions and divestitures. Intel operates in intensely competitive 
industries that are characterized by a high percentage of costs that are fixed or difficult to reduce in the short term and product 
demand that is highly variable and difficult to forecast.  Additionally, Intel is in the process of transitioning to its next generation of 
products on 45 nm process technology, and there could be execution issues associated with these changes, including product defects 
and errata along with lower than anticipated manufacturing yields.  Revenue and the gross margin percentage are affected by the 
timing of new Intel product introductions and the demand for and market acceptance of Intel's products; actions taken by Intel's
competitors, including product offerings and introductions, marketing programs and pricing pressures and Intel’s response to such 
actions; Intel’s ability to respond quickly to technological developments and to incorporate new features into its products; and the 
availability of sufficient components from suppliers to meet demand. The gross margin percentage could vary significantly from 
expectations based on changes in revenue levels; product mix and pricing; capacity utilization; variations in inventory valuation, 
including variations related to the timing of qualifying products for sale; excess or obsolete inventory; manufacturing yields; changes 
in unit costs; impairments of long-lived assets, including manufacturing, assembly/test and intangible assets; and the timing and 
execution of the manufacturing ramp and associated costs, including start-up costs. Expenses, particularly certain marketing and
compensation expenses, vary depending on the level of demand for Intel's products, the level of revenue and profits, and 
impairments of long-lived assets. Intel is in the midst of a structure and efficiency program that is resulting in several actions that 
could have an impact on expected expense levels and gross margin. Intel is also in the midst of forming Numonyx, a private, 
independent semiconductor company, together with STMicroelectronics N.V. and Francisco Partners L.P. A change in the financial 
performance of the contributed businesses could have a negative impact on our financial statements. Intel’s equity proportion of the 
new company’s results will be reflected on its financial statements below operating income and with a one quarter lag. The results 
could have a negative impact on Intel’s overall financial results.  Intel’s results could be affected by the amount, type, and valuation 
of share-based awards granted as well as the amount of awards cancelled due to employee turnover and the timing of award 
exercises by employees. Intel's results could be impacted by adverse economic, social, political and physical/infrastructure conditions 
in the countries in which Intel, its customers or its suppliers operate, including military conflict and other security risks,  natural 
disasters, infrastructure disruptions, health concerns and fluctuations in currency exchange rates. Intel's results could be affected by 
adverse effects associated with product defects and errata (deviations from published specifications), and by litigation or regulatory 
matters involving intellectual property, stockholder, consumer, antitrust and other issues, such as the litigation and regulatory 
matters described in Intel's SEC reports.  A detailed discussion of these and other factors that could affect Intel’s results is included in 
Intel’s SEC filings, including the report on Form 10-Q for the quarter ended Sept. 29, 2007.
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