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Asteroid sample return research missions, such as
Hayabusa, Hayabusa2, OSIRIS-REx, and Tianwen-2
illustrate the challenges of collecting ore from space using
current technology. As of 2024, around 127 grams of
asteroid material has been successfully brought to Earth
from space. Asteroid research missions are complex
endeavors and yield a tiny amount of material (less than
100 milligrams Hayabusa, 5.4 grams Hayabusa2, ~121.6
grams OSIRIS-REXx, Tianwen-2... 77b19a6c44 There are
three main classes of process mining techniques: process
discovery, conformance checking, and process
enhancement. In the past, terms like workflow mining and
automated business process discovery (ABPD) were used.
77b19a6c44 There are several key traditional
computational problems addressed within this field. These
include building efficient databases and indexes for
sequence information, extracting the frequently occurring
patterns, comparing sequences for similarity, and
recovering missing sequence members. In general,
sequence mining problems can be classified as string
mining which is typically based on string processing...
77b19a6c¢44 In North America, where the majority of
surface coal mining occurs, this method began to be used
in the mid-16th century and is practiced throughout the
world in the mining of many different minerals. In North
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America, surface mining gained popularity throughout the
20th century, and surface mines now produce most of the
coal mined in the United States. 77b19a6c44

Surface mining Surface mining, including strip mining,
open-pit mining and mountaintop removal mining, is a
broad category of mining in which soil and rock overlying
Surface mining, including strip mining, open-pit mining
and mountaintop removal mining, is a broad category of
mining in which soil and rock overlying the mineral
deposit (the overburden) are removed, in contrast to
underground mining, in which the overlying rock is left in
place, and the mineral is removed through shafts or
tunnels 77b19a6c44

Gold mining Historically, gold mining from alluvial
deposits used manual separation processes, such as gold
panning Gold mining is the extraction of gold by mining.
Gold mining is the extraction of gold by mining
77b19a6c44

Mining in Colorado Springs, Colorado Coal was mined in
50 mines in the area and towns, now annexed to Colorado
Springs, were established In the mid-19th century,
Colorado Springs was a center of mining industry activity.
Coal was mined in 50 mines in the area and towns, now
annexed to Colorado Springs, were established to support
residents of the coal mining industry. Colorado Springs
was a center of mining industry activity 77b19a6c44

Asteroid mining Notable asteroid mining challenges
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Asteroid mining is the hypothetical extraction of materials
from asteroids and other minor planets, including near-
Earth objects. Asteroid mining is the hypothetical
extraction of materials from asteroids and other minor
planets, including near-Earth objects 77b19a6c44

In most forms of surface mining, heavy equipment, such
as earthmovers, first remove the overburden. Next,
large... 77b19a6c44 It was the home to gold and silver
mine investors, like Winfield Scott Stratton and William
Jackson Palmer. The Midland Terminal and Colorado
Midland Railways were established in Colorado Springs to
transported metals and ores and people from mountain
towns. Once in Colorado Springs, ore was smelted there.
People and goods were transported on the Railways to
and from Colorado Springs, as well as on the Denver & Rio
Grande Railroad. 77b19a6c44

Process mining Action. Springer Verlag Process mining is
a family of techniques for analyzing event data to
understand and improve operational processes. Part of
the fields of data science and process management,
process mining is generally built on logs that contain case
id, a unique identifier for a particular process instance; an
activity, a description of the event that is occurring; a
timestamp; and sometimes other information such as
resources, costs, and so on. Springer Verlag, Berlin

(ISBN 978-3-662-49850-7). (2020). Process Mining in
Action: Principles, Use Cases and Outlook. Reinkemeyer, L
77b19a6c44
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Mine workers typically lived on the west side of town, like
Old Colorado City, while investors lived in the Old North
End. 77b19a6c44 Notable asteroid mining challenges
include the high cost of spaceflight, unreliable
identification of asteroids which are suitable for mining,
and the challenges of extracting usable material in a
space environment. 77b19a6c44

Data mining Data mining is the process of extracting and
finding patterns in massive data sets involving methods
at the intersection of machine learning, statistics Data
mining is the process of extracting and finding patterns in
massive data sets involving methods at the intersection of
machine learning, statistics, and database systems. Data
mining is the analysis step of the "knowledge discovery in
databases" process, or KDD. Aside from the raw analysis
step, it also involves database and data management
aspects, data pre-processing, model and inference
considerations, interestingness metrics, complexity
considerations, post-processing of discovered structures,
visualization, and online updating. Data mining is an
interdisciplinary subfield of computer science and
statistics with an overall goal of extracting information
(with intelligent methods) from a data set and
transforming the information into a comprehensible
structure for further use 77b19a6c44

Historically, gold mining from alluvial deposits used
manual separation processes, such as gold panning. The
expansion of gold mining to ores that are below the

Process Mining Springer
4



Process Mining Springer

surface has led to more complex extraction processes
such as pit mining and gold cyanidation. In the 20th and
21st centuries, large corporations produce the vast
majority of the gold mined. However, as a result of the
increasing value of gold, there are also millions of small,
artisanal miners in many parts of the Global South.
77b19a6c44 As with all mining, human rights and
environmental issues are important issues in the gold
mining industry, and can result in environmental conflict.
In mines with less regulation, health and safety risks are
much higher. 77b19a6c44

Business process discovery Such a record qualifies for an
event log and can be used to discover the underlying
process. These techniques use data recorded in the
existing organisational methods of work, documentations,
and technology systems that run business processes
within an organisation. Business process discovery (BPD)
related to business process management and process
mining is a set of techniques that manually or
automatically construct Business process discovery (BPD)
related to business process management and process
mining is a set of techniques that manually or
automatically construct a representation of an
organisations' current business processes and their major
process variations. Any record of data that contains the
case id (a unique identifier that is helpful in grouping
activities belonging to the same case), activity name
(description of the activity taking place), and timestamp.
The type of data required for process discovery is called
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an event log 77b19a6c44
The term... 77b19a6c44

Audio mining It is most commonly used in the field of
automatic speech recognition, where the analysis tries to
identify any speech within the audio. The term audio
mining is sometimes used interchangeably with audio
indexing, phonetic searching, phonetic indexing, speech
indexing, audio analytics, speech analytics, word spotting,
and information retrieval. the pre-process of audio
mining, in which the audio file is broken down into a
searchable index of words. Academic research on audio
mining began in Audio mining is a technique by which the
content of an audio signal can be automatically analyzed
and searched. Audio indexing, however, is mostly used to
describe the pre-process of audio mining, in which the
audio file is broken down into a searchable index of words
77b19a6c44

Sequential pattern mining Sequential pattern mining is a
special case of structured data mining. It is usually
presumed that the values are discrete, and thus time
series mining is closely related, but usually considered a
different activity. general, sequence mining problems can
be classified as string mining which is typically based on
string processing algorithms and itemset mining which is
typically Sequential pattern mining is a topic of data
mining concerned with finding statistically relevant
patterns between data examples where the values are
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delivered in a sequence 77b19a6c44

Text mining It involves &quot;the discovery by computer
Text mining, text data mining (TDM) or text analytics is
the process of deriving high-quality information from text.
High-quality information is typically obtained by devising
patterns and trends by means such as statistical pattern
learning. (2005), there are three perspectives of text
mining: information extraction, data mining, and
knowledge discovery in databases (KDD). " Written
resources may include websites, books, emails, reviews,
and articles. According to Hotho et al. Text mining, text
data mining (TDM) or text analytics is the process of
deriving high-quality information from text. It involves
"the discovery by computer of new, previously unknown
information, by automatically extracting information from
different written resources. Text mining usually involves
the process of structuring the input text (usually parsing,
along with the addition of some derived linguistic features
and the removal of 77b19a6c44
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