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演示者
演示文稿备注
我们见证了可视分析兴起的十年：交互式可视化界面促使机器智能与人类智能的有机融合。然而，在当前的应用场合下，用户的分析能力、知识基础和使用习惯极大地阻碍了可视分析方法和系统的增效作用。在分析过程中更多地融入AI的元素，可以逐步减轻对用户能力和工作量的依赖，这正体现了数据分析和商业智能领域提倡的从描述式分析(descriptive)、到预测式分析(predictive)再到指导式分析(prescriptive)的发展路径。事实上，指导式分析这个词在很多文章中都零散出现，并作为一定的设计理念存在，但都没有完整、系统地考虑。而随着云计算、深度学习技术的发展，这些原本就有的理念可以得到重新发明(reinvent)并真正地实行，一个显著的例子是微软的Power BI新版本中提供的从自然语言中识别可视任务的功能。在下一个十年，可视化和可视分析的研究如何迈进？本次报告将分享这方面的心得。
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capacity for object details

Timothy F. Brady*, Talia Konkle, George A. Alvarez, and Aude Oliva*

Department of Brain and Cognitive Sciences, Massachusetts Institute of Technology, Cambridge, MA 02139

Visual long-term memory has a massive storage

Edited by Dale Purves, Duke University Medical Center, Durham, NC, and approved August 1, 2008 (received for review April 8, 2008)

One of the major lessons of memory research has been thathuman  studied images, making it impossible to conclude whether the
memory is fallible, imprecise, and subject to interference. Thus, = memories for each item in these previous experiments consisted
althouah observers can remember thousands of imaages, it is of onlv the “gist” or catesorv of the imace or whether thev

Scene Memory Is More Detailed
Than You Think: The Role of Categories
in Visual Long-Term Memory

Talla Konkle', Timothy F. Brady George A. Alvarez?, and Aude Oliva'

'Massachusetts Instltute of Technology and Harvard University

Psychological Science

21(11) 1551-1556

© The Author(s) 2010

Reprints and permission:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/0956797610385359
http://pss.sagepub.com
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Routes to remembering: the brains

e 5
behind superior memory
RERHARF—HEEYNERDE/R (Maguire)
Eleanor A. Maguire!, Elizabeth R. Valentine?, John M. Wilding? and Narinder Kapur®

! Wellcome Department of Imaging Neuroscience, Institute of Neurology, University College London, 12 Queen Square, London WCIN 3BG, UK
2 Department of Psychology, Royal Holloway, University of London, Egham, Surrey TW20 0EX, UK

3 Department of Clinical Neuropsychology, Wessex Neurological Centre, Southampton General Hospital and Department of Psychology
University of Southampton, Southampton 5016 6YD, UK

Correspondence should be addressed to EA.M. (e.maguire@filion.uclac.uk)

Nature Neuroscience, 2003, 6 (1),
90 -95.
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Norman and Zhang,
Cognition, 1995
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演示者
演示文稿备注
数字系统可分为四个层次：维度，维度表达，基准，符号表达。不同层次的表达属性直接影响数值计算任务的过程。阿拉伯计数系统被认为u人类思维方面最伟大的发明之一。
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演示者
演示文稿备注
在阿拉伯数字系统中，类别型信息是在外部用形状表达的。另外三类信息是在内部内存表达。而在埃及计数系统中，所有四类信息都是用外部表达的。
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External (E) vs. Internal (I) process
Roman Arabic

Separate power & base I

Get base value =
Multiply base values

Get power values

Add power values

Combine base & power

Add results

Arabic more efficient than Roman


演示者
演示文稿备注
乘法运算是一个很好的例子，正面复杂的数值计算任务需要信息在内部和外部表达之间切换处理。
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Paper &
Pencil

From “Introduction to Information Visualization,” Card, Schneiderman, Mackinlay, 1999


演示者
演示文稿备注
From “Introduction to Information Visualization,” Card, Schneiderman, Mackinlay
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Seeing Theory

https://seeing-theory.brown.edu/index.html#4thPage
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Representation)
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Why is a Diagram (Sometimes)
Worth 10,000 Words

Larkin and Simon, Cognitive Science, 1987
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演示者
演示文稿备注
数据可视化是人类理解数据的电子眼：将数据转换为视觉表达，让人以视觉理解的方式获取数据蕴含的信息。可视化与数据挖掘是解决的是大数据的不同方式，一个注重于人对结果的呈现与解读，另一个注重于机器对数据的分析和挖掘。近几年来，学术界探讨人机融合智能。Science连续发文指出：借助可视化手段将人机智能有机结合，形成可视分析环境可有效提升数据关联分析的效率。中国计算机学会最近今年每年都发布大数据发展趋势，可视化都名列其中。
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演示者
演示文稿备注
中国科技创新2030“新一代人工智能”重大项目和“大数据”重大工程将可视化列为大数据智能急需突破的关键共性技术。2008年后，美、欧盟、日均成立国家可视分析研究中心。国内外著名企业均投入重兵，研发新兴可视化技术，比如谷歌、亚马逊、微软；百度、蚂蚁金服务、华为，都相继成立了可视化的研发团队。360老总周鸿祎说过：看见财是首要职责；阿里也全力投入网络可视化技术。特别值得一提的是，参与美国中情局棱镜计划的大数据可视分析软件Palantir对中国禁售！
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演示者
演示文稿备注
数据：汽车芯片生产流水线时序数据。数据格式：关系型数据库，主表中以时间戳为primary key,每条数据记录了某一时刻，某一元件，到达流水线某一位置，以及其状态等;其他表记录了状态对应的错误信息、检测信息等分析任务：1. 实时监控：监控流水线整体效率、快速定位发生的错误2. 历史数据分析：在大量的数据中观察流水线的运行特征，找出非常规（如耗时比较长或发生了错误）的芯片组装流程可视化方法：1. 实时监控：环状图（保留工厂工人原有使用习惯），每个环代表一个芯片的组装流程，可以从中观察出芯片组装目前到达的步骤、之前每步耗时、是否发生错误。同时有3D模型显示对因发生错误的位置加强工人直观感受 2. 历史分析：改进的Marey‘s graph，由多个平行时间轴和轴上的点连接而成的线组成。每个时间轴代表一台流水线上机器;轴上的点代表这台机器某一时刻发生的组装事件;每条线将一个芯片经过的所有步骤按顺序连接。同时添加了可以通过用户交互调整的分类方法，用于隐去正常的流程（线），突出显示非常态的流程效果：可以直观的看到流水线的整体状况（如午饭后哦或下班后的中断）、错误引发的延迟等。
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Eppler & Burkhard 2004 Knowledge Visualization



Knowledge Type
(what?)

Visualization Goal
(why?)

Visualization Format
(how?)

Know-what |2 4?

Know-how ‘J E4FE?

Know-why | 35#2, 7

Know-where | ZEHfE ?

|2

Know-who

A

Sharing or Transferring
(clarification, elicitation,
socialization) |9=

Creating (discovery,
combination) |fiji&

Learning (acquisition,
internalization) |%=3]

Codifying (documentation,
externalization) |%g#S

Finding (e.g., experts,

Assessing [/ Evaluating

(knowledge rating) |iF{4

diagrams)

Heuristic Sketches (e.g. ad-

|B&MEE

hoc drawings)

4Conceptual Diagrams (e.g.,

{ Toulmin or process

g
Eon Sl
Visual Metaphors (e.g., a

tree, bridge, juggling, etc.)
Knowledge Animations (e.g.,

ruler, mixer, etc.) |4NiRzhiE

Knowledge Maps (e.g.,
.I;nowledge structure maps)

— | FRIR ]
Scientific Charts (e.g., co-
citation webs)  |RIFEXR

Eppler & Burkhard 2004
Knowledge Visualization
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Drawing to Learn in Science

Shaaron Ainsworth'™, Vaughan Prain? Russell Tytler®

hould science learners be
Schalienged to draw more?
Certainly making visual-
izations is integral to scientific
thinking. Scientists do not use
words only but rely on diagrams,
graphs, videos, photographs, and
other images to make discoveries,
explain findings, and excite pub-
lic interest. From the notebooks
of Faraday and Maxwell (/) to
current professional practices of
chemists (2), scientists imagine
new relations, test ideas, and elab-
orate knowledge through visual
representations ( 3-3).
However, in the science class-
room, learners mainly focus on
interpreting others’ visualiza-
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C

Emerging research suggests drawing should
be explicitly recognized as a key element
in science education.
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Stephen M. Kosslyn iﬁg&% > %ﬂ%ﬁﬁgﬁiﬂ’m

Stephen

Superb learning leads to
superb memory.

Y An example: The Memory

Palace. Tak VA= 3

&

Former Director

Bio:
A neuroscientist known for his research on mental imagery, visual perception, and communication, Stephen M. Kosslyn has taught at Johns Hopkins University, Brandeis
University, and Harvard University. At Harvard, he was one of the youngest people to be granted a full professorship in his department, later serving as dean. He earned his PhD at
Stanford University.

During his directorship at the Center, Kosslyn launched the annual CASBS summit, which covers topics as varied as behavioral economics, organizational behavior, creativity, and
innovation.

A Guggenheim Fellow, Kosslyn is a member of the American Academy of Arts and Sciences and a fellow of the American Psychological Association. He has published more than 300
scientific papers and 13 books; currently he is at work coediting an online reference, Emerging Trends in the Social and Behavioral Sciences: Interdisciplinary Perspectives , to be
published by SAGE Publications in 2015. He is dean of Minerva University in San Francisco.

Kosslyn is also cofounder of the Journal of Cognitive Neuroscience ; he holds patents in neuroimaging and data presentation.
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About: Leonardo da Vinci (RDFA)
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v’ referential 5causal/logical relationsXfIAF1B EZE RN van den Broek, P.

(2010). Using texts in science education: Cognitive processes and knowledge representation, science,
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Behaviorism

 Learning is a process of reacting to external stimuli — | l” QE?‘)J
» Behavior can be explained without considering mental states —_— -
or consciousness

Cognitivism

Learning is a process of acquiring and storing information —_ >
: o JRIRS = Z - ZE504F 1K

» Changes in behavior are a reflection of what is in people's
minds

Constructivism

 Learning is a process of constructing subjective reality based —_ _l_-lﬁ- QESO_qo_/EE{_%

on previous knowledge and objective reality
« Behavior is the result of testing personal hypotheses
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演示者
演示文稿备注
我们见证了可视分析兴起的十年：交互式可视化界面促使机器智能与人类智能的有机融合。然而，在当前的应用场合下，用户的分析能力、知识基础和使用习惯极大地阻碍了可视分析方法和系统的增效作用。在分析过程中更多地融入AI的元素，可以逐步减轻对用户能力和工作量的依赖，这正体现了数据分析和商业智能领域提倡的从描述式分析(descriptive)、到预测式分析(predictive)再到指导式分析(prescriptive)的发展路径。事实上，指导式分析这个词在很多文章中都零散出现，并作为一定的设计理念存在，但都没有完整、系统地考虑。而随着云计算、深度学习技术的发展，这些原本就有的理念可以得到重新发明(reinvent)并真正地实行，一个显著的例子是微软的Power BI新版本中提供的从自然语言中识别可视任务的功能。在下一个十年，可视化和可视分析的研究如何迈进？本次报告将分享这方面的心得。
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