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Abstract

Information  and knowledge  are  essential  drivers of  innovations,  technological  development,  and  transformations  that  foster  organizations’

competitiveness  and  constantly  change  the  way  people  communicate,  interact,  and  work.  To hold information  and  knowledge  means  the  pos-

sibility  of  expanding  capacities  and  ensuring  access to  opportunities  that  may  bring  competitive  advantage  and  economic  growth.  Considering

these  assumptions,  the  purpose  of this study was to  demonstrate  how  inventive  actions  can  be collected  and correlated  as a source  of information  and

knowledge  for  a given  subject.  In order  to do so, we  established  as  research  elements  the  following  topics:  mobile  information  technologies,  mobile

communication,  and  management,  and  we  looked  for  them,  in  a correlated  way,  in  patent  databases.  This is  a  descriptive  qualitative  study,  with

secondary  data  collection  in  patent  bases  such  as the  websites  Espacenet.com,  Wipo.com  and  Patent2Net,  which  provide  information  on  patents’

registrations.  We  used  the  Gephi  software  for  analysis  and  visualization  of network  structures.  Through  the  use  of specific  filters, considering  the

three  topics  together,  the  results  showed  213  patents  filed  in the  period  1988–2015,  and  a concentration  of records  between  2012  and  2013,  when

32%  of  them  were  registered.  In addition,  China  was responsible  for  40% of patent  applications,  followed  by  South  Korea,  with  24%, and  the

United  States  and  Japan,  both  with nearly  11%  of the  total.
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Introduction

Organizations increasingly  consider  innovation  as a key  fac-

tor in  the search  for  competitive  advantage  (Manfredi  & Nappo,

2012). This  assumption  is justified mainly by the need  of  con-

tinuous  investments  in research  and development  (R&D),  as  a

response to the  growing  complexity  of  technologies  and fast

changes in  customer  demands (Besanko,  Dranove, Shanley,  &

Schaefer, 2009). The  registration  of  these  researches and their
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development  into  innovative  actions generate an  information

and knowledge  base  that  can produce,  in  turn, new  insights  and

ideas,  in  a  dynamics  that  is essential to  convert  these  data  into

something  really  innovative and advantageous  (Quoniam,  2015).

Specifically through  data  that  are  registered in  patents  related

to mobile technologies,  mobile  communication  and manage-

ment, it  is possible  to  gather information  that  can generate

opportunities  for  improvement  in  these  technologies  or  pro-

cesses,  to  understand  the content  of the proposals  and the

evolution of initiatives  on this  subject,  as  well as  to  get  new

insights for  the maturation  of  the  interaction  and  communica-

tion processes  of  teams  that  connect  at distance.  In  this  sense,

the  use  of competitive  intelligence  and the assessment  of  com-

petitors’ research  make the consultation of  patent  bases an

important  means  to  support  organizational decision-making,

since it provides  inputs  for better  choices  that  help  businesses’
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competitiveness  (Manfredi  &  Nappo,  2012). Organizational

strategy, its  ability  to venture  and  its  knowledge  infrastructure

are among  the  main  factors  that  influence  an  assertive  decision-

making (Alkhuraiji,  Liu,  Oderanti,  Annansingh,  &  Pan, 2014).

According  to Castells,  Salvador,  and Bosch (2000),  techno-

logical mapping  of  the  market  and of  the company  itself  allows

to create  scenarios,  to  question  which  correlated  studies  have

been  done,  what  the  competition  is producing,  which  patents

are being  filed on  a certain subject,  hence,  to  understand  the

main opportunities  and  threats,  a  systematic survey  of  infor-

mation  can  allows  a  better  assessment  of  the risks involved  in

an innovative project,  thus  supporting  decision-making  by  top

managers before  undertaking  it.

In  Quoniam’s  view (2015),  although little explored,  the  con-

tent  described  in  patents,  whether  or  not  granted,  is  an important

source of information  and  a  valuable  basis for knowledge,  since

it contains  the  technical  details of  the projects  and the  particular-

ities of  the authors’  inventive  intentions  (Araújo,  1981;  Castells

et al.,  2000;  Ravaschio,  Faria,  &  Quoniam,  2010). In  order to

be filed,  patent  applications  must  have  a  sufficiently  detailed

technical content  that  can be  reproduced  by  a  specialist  in  that

subject.  Thus,  to expand  knowledge  capacities  and  not  “reinvent

the wheel”  in R&D,  scholars  can  strengthen  their  data  if they  also

consider  patents’  content  as  an  important  source  of  information

(Ravaschio  et al.,  2010).

Considering  this  context, the study  aimed  to  demonstrate  how

inventive actions  can be  collected and correlated  as a source  of

information  and  knowledge  on  a  given subject;  to  do this,  we

used  as  research  key  elements  the topics  ‘mobile  information

technologies’, ‘mobile  communication’,  and  ‘management’,  and

consulted  them  in  a correlated  way, through  free  and  open  access

softwares  and  APIs  (Application  Programming  Interface),  in

order to  prospect  information  and knowledge  in  global  patent

bases.

We  decided  to  search  these  three  correlated  topics  because

they are  a matter  of  growing  interest,  since innovations in  mobile

information technologies  have  produced  a  series  of  changes  in

the way  people  communicate,  interact  and collaborate  (Saccol  &

Reinhard, 2007;  Sorensen,  2011);  they also  enable  labor  mobil-

ity and  allow  tasks to  be  managed  at distance,  through  electronic

communication,  and in  several  conditions,  such  as  geographical

or temporal  distance,  social  influences and cultural  or organiza-

tional differences  (Lu, Yao, &  Yu, 2005;  Lyytinen  &  Youngjin,

2002; Sorensen,  2011;  Weiser, 1991).

Mobile  information  technologies,  mobile  communication

and  management  processes

Radical  improvements  in  microprocessors,  higher  perfor-

mance of  computing  devices,  lower  cost  of  these resources  and

access to  data networks  allow  technology  to  be  increasingly

incorporated in  different  parts  of  our environments  (Lyytinen  &

Youngjin, 2002). This  phenomenon  was  named  by Weiser (1991)

“ubiquitous  computing”,  which  is  omnipresent  and  insepara-

ble, being  at any  time and space  in people’s lives. The  deepest

technologies are  precisely  those  that  ‘disappear’,  that  is,  they

are present,  but  we do  not even  perceive  them  in  our daily

life.

The term  “mobile  information  technologies”,  in turn, refers

to  mobility  and  portability,  that  is, any technology  device  that

can be  used  during the geographic  displacement  of its  user,  at

any time  or  place (Saccol  & Reinhard,  2007;  Sorensen,  2011).

For Jarvenpaa  and Lang (2005,  p. 8), “the  purposes  of  using

technology include  communication  (voice  and data),  coordi-

nation  (tasks  and people)  and sociability  (family,  friends and

colleagues)”.  Therefore,  mobile  telephony,  Internet  and wireless

networks,  Wi-Fi,  portable  computers  and miniaturization  are

examples of  technological  advances that  have expanded  access

to  communication,  data  and information,  beyond  time and space

boundaries  (Besseyre  des Horts,  Isaac,  &  Leclercq,  2006).

The  expansion  and increasing  use  of  these technologies  bring

new dimensions  of  interaction between  people,  and interrelate

and overlap  the  social  roles  of  individuals  (Kakihara  &  Sorensen,

2001). In  the interaction  at distance, the  user  can  receive  simul-

taneous  interference  of  different concerns  and  problems,  and has

the free  will  over  what  to  prioritize  and  when to  act. For  Sorensen

(2011),  situational  factors  are  those that  influence  these decisions

and  challenge  the logic of  the  relationship  between  what  tech-

nology offers  and how it is used. Also  for  Jarvenpaa and  Lang

(2005),  the  actions and experiences  of mobile technology  users

depend  on  situational  and contextual  factors  and, regardless of

purpose, mobile  technology  may  create  decision  conflicts  for

them.

At the  same  time,  new  forms of  structuring  work  emerge,

and it  now  can  be  ‘mobile’,  carried  out  at  distance,  remotely

(Saccol  &  Reinhard,  2007).  However,  there are new  challenges

to face regarding labor mobility.  For  Lu  et al.  (2005),  there

are strong  causal relationships  between  the social  influences

on the individual  and his intention  to  adopt  mobile technol-

ogy. Other  strong  users,  in  turn,  develop  deep  relationships  with

their mobile devices,  using  them as  a  form  of  personal expres-

sion and  identity  as  well  (Jarvenpaa & Lang,  2005;  Lyytinen

& Youngjin,  2002). In  addition,  virtual  workers  have learning

limitations  because,  under  the  control  of mobile  technologies,

they keep  an  ‘on’  status  all the time, with  greater  challenges

for setting  limits  between  their work  assignments  and their per-

sonal life  issues  (Reyt  &  Wiesenfeld,  2015). Similarly, virtual

teams  have  a larger  difficulty  in  achieving  a  joint  understanding,

because  they rely  heavily  on technologies  to  mediate  their  com-

munications  but  are  not in  the  same  working  environment,  which

makes it difficult  to disseminate  and share knowledge  (Hinds  &

Weisband, 2003).

Thus, for organizations that  adopt  structures  of remote  work-

ing,  there are  new  needs  and concerns.  Some  of  them  were

described by Jarvenpaa  and Lang  (2005),  such  as: concerns

about the management  of  activities;  privacy  protection and

data security;  need for  some  kind of  control over  the presence

and availability  of  professionals,  among  others. In  short,  the

opportunities  created by  these concerns  and needs, for  exam-

ple, for system  designers,  are  relevant  in  this  research,  since

for  both  individuals  and  organizations, it is necessary  to  have

new conditions  and processes  to  better  manage  these mobile

interactions.
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Intellectual  and  industrial  property and  patent  databases

Intellectual  property  is intended  to  ensure rights  to  inventors

or to those  responsible  for  any  intellectual  activity  in  several

areas.  According  to  the São  Paulo  Intellectual  Property Associ-

ation (ASPI),  it  provides  to  the  applicant  the “right  to  get,  for

a certain  period  of  time, a  reward  for his  own creation”. The

World Intellectual  Property  Organization (WIPO)  divides  intel-

lectual property  in  two categories:  industrial  property,  which

concerns  patents  for inventions  and utility  models,  brands,  indus-

trial design,  geographical  indication and repression  to  crimes

against industrial  property;  and copyright  for  literary,  cultural

and artistic  works,  as  well  as  trademarks,  designs,  symbols,

internet,  softwares,  etc. According to  WIPO  (2015), the main

objective  of  intellectual  property  is to  achieve  a balance  between

the inventors’  interests  and public interest,  in  an  environment

that stimulates  creativity  and innovation.

Lesser  (2011),  in  his  paper  on  the  effects  of  industrial  prop-

erty and  patent  evaluation systems,  observes  that  there  is  a causal

relationship  between  the strength  of  a  country’s  patent  system

and its  economic  growth.  Besides  that,  the  adoption of  interna-

tional  agreements,  which  include  issues  related  to intellectual

property  rights  and  the intention  to  protect  investments  in  inno-

vation, indicates  that  middle-income  countries  have  the  potential

to improve  up  to  50  percent,  mainly as  a result  of  increasing  gov-

ernment  efficiency  and reducing the possibility  of corruption.

In Brazil,  regarding specifically  the  category  of  industrial

property in  patents  and utility  models,  the  rights and  obliga-

tions are  governed  by  Act 9279,  in  effect  since May  1996,

which considers  the social  interest  and the  country’s  techno-

logical  and  economic  development.  Articles  8 and 9 describe

that: it  is patentable  the invention  that  meets  the requirements

of novelty, inventive activity  and industrial  application;  and it is

patentable, as a utility  model, the object  of  practical  use,  or part

of it, that  may  have  industrial  application,  which presents  a new

form or  arrangement,  and involves  an  inventive  act, that  results

in a functional  improvement  in  its  use or  in  its  manufacture.  In

addition,  Section  II, Art.  24  of  that  act states  that:  “The  report

should clearly  and sufficiently  describe  the  object,  so as  to  allow

its implementation  by a  specialist  in  that  subject,  and indicate,

where applicable,  the best  way  of  performance”.  Besides  that,

and in most  countries,  the  content  of  a  patent  application  is pub-

lished 18  months  after  its  registration,  thus  becoming  of  public

domain,  even  if the  patent  is not granted,  since the record  only

guarantees that  the applicant  was  the first  to  submit  and request

the idea’s  authorship,  which  will  be examined until  its  approval

or denial.

Methodological  procedures

This  is a descriptive  research, which  aims  to  allow  greater

knowledge  about  data collection  in  patent bases.  It describes

and exemplifies  how  inventive  actions  can be  collected  and

correlated  by searching  them  from  a certain  topic,  as  the  key  ele-

ment of  research.  Descriptive  research is precisely  the  type  that

makes it  possible  to  detail  the attributes  of  a  given phenomenon,

reporting it  as  it  occurs  in  practice  (Martins  &  Theóphilo,  2009).

The evolution  of  the internet,  in  a  new  architecture  of  appli-

cations distributed  and accessible, interactively,  at  any  time  and

place  – a phenomenon  made popular  as  Web  2.0  (O’Reilly,

2007),  made  available  a set of  free  information  and  in  massive

amounts that  can be  accessed  through  search  engines,  especially

the  application  programming  interfaces  (APIs),  which  enable to

get and transfer  such  data,  from  their  bases  to  the  information

processing softwares  that  request them.

In this  study, we  worked  with  secondary  data  (Fink, 2003),

delimited  by  the topics  ‘mobile  information  technologies’,

‘mobile  communication’  and ‘management’.  We collected

them on  the sites  Espacenet.com,  Wipo.com  and  Patent2Net,

in a correlated  way, to  retrieve  data  on  patents,  and used

Gephi software  for the analysis  and  visualization  of  network

structures.

We put a series  of  filters  on  the site  Espacenet.com,  in  order

to refine  the words  selected  as  search  keys.  We started with

more generic  filters,  such  as ‘mobile  management’,  to  enable  a

preliminary analysis  of  the  findings  and to  add new  and more  spe-

cific  words,  to  better  delimit  the search.  New filters  were added

until  we reached  the  final filter,  which  established  as  a  criterion

a minimum  number  of  200  patents,  related  to  mobile infor-

mation technologies,  mobile communication  and  management

processes, which  resulted  in  a sufficiently  good sample (Castells

et al.,  2000;  Quoniam, 2015)  to  demonstrate  that  data  collecting

on patent bases can be  important  sources  of  information  and

knowledge;  in  this  case,  focusing  on  the theme  selected  by  the

search key. In  addition, we  defined  a  search  period between  the

years 1988  and 2015,  which  included  those years  before  the  com-

mercial  popularization  of  the internet,  so  that  we could observe

the evolution  of  the  topic,  until the  year  2015,  when data  for  this

research were collected.

Considering  these  criteria,  the  final filter adopted  the  fol-

lowing query: ‘virtual*  communic*’  or  ‘mobil*  communic*’  or

ta =  ‘remot*  communic*’  and (ta  =  process*  or ta =  manag*  or

ta =  work*)  and  ta  =  project*. In  this  query,  smart  search  masks

were used, combining  field  identifiers  and and  and or  functions,

where: ta  indicates  the delimitation  of  words  search, only in  title

and abstract;  the  asterisk  (*)  indicates  which  word  can be  com-

plemented  from  that  point,  for  example,  in ‘virtual* communic*’

it is  possible  to  find  ‘virtualizing  communication’  or  ‘virtualized

communicator’, among  others;  and in  and  and or functions  we

define the  connection  or  not  of  the terms,  that  is,  if  they can  be

excluding  or  not.  The  main filters  used  and the number  of  patents

identified  in  each stage  in  Espacenet  can be seen  in  Table  1.

One of  the field  indicators  used  during  the choice of  the

best search  query  was  cl,  which  delimits  the IPC  or  CPC  codes

(International  Patent Classification  or  Cooperative  Patent  Classi-

fication). These  codes  represent  an  important  filter because  they

are encoding  patterns  used  internationally  for  patents’  classifica-

tion.  IPC,  for  example,  uses  a  “hierarchical  system  of  symbols,

independent of  language,  for the classification  of  patents  and

utility  models,  according  to  the  different  areas of  technology”

(WIPO, 2015);  that  is,  it allows  identifying  which  aspect  of  the

technology  is related  to  the patent.  As  for CPC, it  is an  extension

of IPC,  with new  subdivisions  into  classes,  subclasses,  groups

and subgroups,  used  in  the  European  Community  (European
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Table 1

Research filters used.

Query (research key on Espacenet – filter

refinement)

Number of patents

ta = “mobil* manag*” 6249

ta = “virtual communication” or ta = “mobile

management”

1798

ta = virtual* and ta  = work* and ta = manag* 1348

(cl = G06Q10/06 and (ta = remot* or ta = virtual* or

ta = mobil*)) not (ta = clinical or cl = G06F)

2242

(ta = communic* and ta = management and

ta = wireless and ta = mobil* and ta = informati*)

not (ta = clinical or ta = medical or cl = G06F)

2276

(ta  = “virtua* communic*” or ta = “mobil*

communic*” or ta = “remot* communic*”) and

((ta = process* or ta = manag*) and  ta = project*)

143

(ta = “virtual* communic*” or “mobil*

communic*” or ta = “remot* communic*”) and

((ta = process* or ta = manag* or  ta = work*)

and ta =  project*)

Query with the final filter adopted

213

Note: cl, codes IPC or CPC; ta, title or abstract.

Patent  Office).  Table  2 presents  the  main  IPC  codes  related to

this study.

There  is  still  a  classification  named Kind  Codes, used to iden-

tify the  stages  and distinguish  patent  documents,  managed  by

different international  bodies  such  as  WIPO  and EPO. The  Kind

Code  follows  a pattern  defined  by  an  international  agreement

and is represented  by  combinations  of  letters  and numbers in

two digits.  For  example,  letter ‘A’ is used  to  designate  a  patent

application  not  yet examined,  ‘B’  for  an  application  examined,

and ‘C’  for  a granted  patent.  In turn,  numerical  suffixes indicate

the number  of  times  that  the  document  was  published.

From  these  initial  parameters,  data  collection  identified:  (a)

the evolution  in  the number  of  patents  related  to  the subject,  from

1988 to  2015;  (b)  the  concentration  of  these  patents,  consider-

ing their  countries  of application;  (c) total  number  of  patents

versus their  stage of  analysis; and (d) the network  of connections

between inventors,  IPCs and applicant  companies.  In  addition,

the study  chose  two patents,  among the  213  identified  in the

data survey,  to  synthesize  the inventive  project  of  their  authors

and suggest  that  their content  may  lead to  new  information,  new

insights  and  knowledge  for researchers.  Besides  this,  it  may  also

be part  of the theoretical  basis or  problems  of  future  studies.

Table 2

Examples of IPC codification.

IPC code Description (macro) of the meaning of IPC

H04W Wireless communication networks

H04M Telephone communication

H04N Images communication

G06F Electrical processing of digital data

G06Q Systems or methods of data processing, especially adapted

for administrative, commercial, financial and management

purposes

Source:  Adapted from WIPO (2015).

Results  and  discussion

Patent  gathering delimited  by  the query  ‘virtual* commu-

nic*’ or ‘mobil*  communic*’  or  ta =  ‘remot*  communic*’  and

(ta =  process*  or  ta = manag*  or  ta = work*)  and ta = project*,

returned 213  patents,  from  1988 to  2015,  with  an  increasing

volume from  2001  to  2013,  with  peaks  of  35 patents  in  2012

and 33  patents in  2013.  In  fact, Weiser  (1991)  had already

anticipated  the  evolution  trend and  growing  interest  on  mobile

information  technologies  and mobile communication,  which

remains  both  in  academic  research about  the challenges of

mobility (Jarvenpaa  &  Lang,  2005;  Lu  et al.,  2005;  Lyyti-

nen &  Youngjin,  2002;  Reyt  & Wiesenfeld,  2015),  and  in

R&D on  inventive  activity  in  patent  applications,  as  shown in

Fig.  1.

Concentration  of  patents  registration  by countries

Regarding the global  concentration  of  patent  applications,

Fig.  2  shows  the prominence  of  four  countries,  which  concen-

trate 86% of the 213  initiatives  identified  in  this  study. The

ranking among them was:  (1)  China, with 85 patents;  (2)  South

Korea,  with  51; (3)  the United States,  with 25;  and (4)  Japan,

with 23  patents.

Showing  the development  of  inventive initiatives  in  each

country can facilitate,  for example,  understanding  of  the  con-

centration of applied  research  on  a given subject,  as  well  as

knowledge  about  the collaborative  networks  in  these projects

(Le  Moigne,  1994;  Quoniam,  2015;  Ravaschio et al.,  2010). For

the subject  selected  in this  study  – a  data  survey on  patents that

correlate the topics  ‘mobile  information  technologies’,  ‘mobile

communication’  and ‘management  processes’  – we observe  that

the four  main  countries  are  China,  which  holds  almost  40%

of the initiatives  dealing  with  these  three topics  together,  fol-

lowed by  South  Korea,  with  24%, the  United  States  with  11.7%,

and Japan  with  10.3%.  This  concentration  provides  an  overview

of  the  main  investments  in  R&D  related  to  the challenges  that

technology  brings  regarding communication  and management

(Jarvenpaa  &  Lang,  2005;  Reyt &  Wiesenfeld,  2015;  Sorensen,

2011).

Total  number  of  patents  and  their stage  of  analysis

(Kind  Code)

When  comparing the total  number  of  patents and  their num-

ber per stages,  or  Kind  Code,  there  is a  disparity  between

the amount  of patents  filed  (A) and granted  (C).  Table  3

shows  this  data,  where  it can be  seen  that  of  the 213  patents

filed, from 1988  to  June  2015,  only  one was  granted.  How-

ever, this  fact does not disqualify  the use of  patent  bases

in research. As already  mentioned in  the introduction  of

this paper, it  is  precisely through  patents,  whether  or  not

granted, that  the  knowledge  of  researchers  with inventive

projects is available,  meaning  that  it is an  immense field of

opportunities.
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2133213335141871 1111 5 10 4 66 1912 15

Totals2007

Fig. 1. Number of patents per year.

Source:  Patent2Net.

1

Canada Russia

United

states China

18 35 51 68 85

Fig. 2. Worldwide concentration of patents registration.

Source:  Patent2Net.

Table 3

Total of patents versus their stage of analysis (Kind Code).

Kind Code A  A1 A2 A3 A4 B1 C1 U Y Total

Total 123 42 1 4 2 10 1 22 8 213

Source: Patent2Net (Kind Code Table:  http://documents.epo.org).

IPC codes  with  highest  concentration  of  patents

Regarding IPC  codes,  identified  in  the 213  patents selected,

60% are  registered  in  Section  H –  electricity,  and  in  its  sub-

groups transmission,  networks and communication;  14%  are

concentrated in  Section  G – physics and its  subgroups com-

puting, processing,  systems and  processes;  and  the  other  26%

are distributed  among other  classifications,  in  a  lesser  amount.

Table 4  shows  the  breakdown  of  this  distribution  and numbers

by IPC.

From  these  evidences,  and resuming  the challenges  present

in the mobility  environment,  where  communication  and

management  are carried  out  at distance,  mainly  through  elec-

tronic  media  interactions  (Jarvenpaa  &  Lang,  2005;  Reyt &

Wiesenfeld,  2015;  Sorensen,  2011),  it  is possible  to  observe that

patent bases can be  a  truly relevant  source  for seeking  knowledge

on the subject (Araújo,  1981;  Ravaschio  et al.,  2010).

Regarding this  study,  there was  a concentration  of  initia-

tives classified  in  H04W  – wireless  communication  networks,

with 38  patent  applications;  H04B  – data  transmission,  with 27

requests; H04M  –  telephone  communication,  23  patents  filed;

H04N  –  images communication,  22  patents filed;  H04L – trans-

mission  of  digital  information,  20  applications;  G06F  –  digital

data processing  with  17  requests;  G06Q  – systems  or methods

http://documents.epo.org/
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Table 4

IPC codes and concentration (number) of patents.

IPC code Brief description of IPC meaning Total of patents

H04W Wireless communication networks 38

H04B Data transmission 27

H04M Telephone communication 23

H04N Images communication 22

H04L Digital information transmission 20

G06F Electrical processing of digital data 17

G06Q Systems or methods of data processing, especially adapted for administrative,

commercial, financial and management purposes

12

Other IPC Codes Number per IPC

H01Q 6 6

G03B; H04Q; H05K 4 12

G08C 3 3

E05D; G06K; G06T; G09F 2  8

A63H; B05C; B60R; E01D; F16C; F16J; G01N; G01R; G01S; G02B; G02F; G05B;

G07F; G09B; G09G; G10L; H01H; H01J; H01M; H02N; H03B; H03K; H04H; H04J;

H04R

1 25

Total of patents identified in this study 213

Source: adapted from WIPO (2015).

of  data processing,  with  12  patents filed;  and  in  other  related

codes, fewer  patents  were filed  (see  Table  4).

These data strengthen  the focus on  research  and develop-

ment, aiming  at a better  performance  of  interactions  and the

exchange of  secure  and assertive  information, even at distance

(Jarvenpaa  &  Lang,  2005;  Lu  et al.,  2005;  Reyt &  Wiesenfeld,

2015; Sorensen,  2011).

Network  of connections  between  inventors,  IPCs  and

applicant companies

In  this  study,  some  connections  deserve  at least  a  brief discus-

sion, as for example  the network  between  inventors,  in  projects

that they elaborate  and register  jointly  in  patent  bases.  Fig.  3,

generated  by  softwares  Patent2Net  and Gephi,  brings  a passage

of the  inventors’  network,  where  each  line  is  a joint  work  and

each color  indicates  a given  subject,  depending  on  the IPC  code.

Another relevant  aspect  is the  connections  between  the inven-

tors  and  the  IPC  codes  of  their patents.  As  seen  in  Section  “IPC

codes  with  highest  concentration  of  patents”,  the highest  concen-

tration  of IPCs  is registered  under  codes  H04W;  H04B;  H04M,

H04N, G06F  and  G06Q,  exactly  as shown  in  Fig.  4,  which

presents part  of the patent  interconnections  in  these  IPCs and

their  respective  inventors.

An in-depth  study  of  this  network  may,  for  instance, reveal

research opportunities  with  a  particular  group  of  researchers

dedicated to the subject  addressed  in  the  IPC  (Ravaschio et al.,

2010).

In addition,  Fig.  5 illustrates  a fragment  of  the network  of

connections between  companies  that  filed  patents,  where  each

color  indicates  the  subject,  with  the corresponding  IPC  code.

In  this  network,  we  can  look at the  competition  and spe-

cialization by subject,  which  is a  source  of  research  for  adapting

businesses to customers’  needs  or to  bring innovations and com-

petitiveness  (Besanko  et al., 2009;  Castells  et al., 2000;  Manfredi

& Nappo,  2012). Companies  in  the telephony segment,  for

example,  connect  with  other specialists  and smaller  companies

through their  inventions  and;  by  visually comparing  LG with

Samsung,  there  appears  to  be  greater  decentralization  in  the for-

mer, as  this  company  keeps  a  larger  number  of  interconnections.

Although  shortly discussed  in  this  study, these views  suggest

that, through  a deeper  analysis  of  these  connections  it  is  possible

to expand  knowledge  of  the subjects  addressed  by  these inven-

tors, to  summarize  the  connections  by  a given  subject  or  R&D

group, and to  identify  relevant  and correlated  topics  (Araújo,

1981;  Ravaschio  et al.,  2010), thus  assisting organizations in

their competitive  strategies  (Besanko  et al., 2009;  Manfredi  &

Nappo,  2012).

A  brief look  at  two  selected  patents

As an  example,  two  patents were  selected  to  briefly  demon-

strate what  they  refer  to.  The  first  patent  is the only  one actually

granted: Kind  Code – C1, published  in 2003  under  the  title  Sys-

tem, Method,  and  Relevant  Devices  for Video  Data  Transmission

and  Presentation.  The  core  of the invention  is the  transmission

and presentation  of  video  information  that,  through  data  pro-

jected on  the user’s  retina  and filtered  by  special resources  of

virtual visualization,  reduces  the  volume  of  data  transmitted,  a

solution  that  can  result  in  cost  savings  with  infrastructure,  for

example.  Its  inventors  are  Rudol  F.  Ritter  and Ehrik  Lauper,  the

applicant  company  is Svisskom  Mobile  AG, and  the country  is

Albania.

Fig.  6 shows  the  front  page  of  this  patent  on Espacenet,  with

some of  the details  above  mentioned.  The  words  marked in

yellow in  the  Abstract  were  the ones  used  in our  research  query.

The invention  purpose  indicates  that  part  of  the  likely course

of the initiatives in  mobile information  technologies,  mobile

communication and  management  address  the means  for  data

transmission,  in  order  to  improve  the performance  and  efficiency

of  remote  interactions  (Besseyre  des Horts  et al.,  2006;  Lu  et al.,

2005;  Saccol  &  Reinhard,  2007).
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Source: Patent2Net e  Gephi.

H04 B1

H04 B7
H04W4

H04M1

H04N7

H04W80

H04 W36

H04Q7

H04 B17

G06 Q10

H04 W76
HwangYou

CheonKyun gYul
ParkAeSoon

SongZhu
JiandeXi

GaoweiLi

Ping ZhangHuitian
Shang ing Lin

ZhigangMa

H04 W72

Dasheng Wang
XiaomeiJinLiGuoqing

LimHanNa
SuhKyungJoo

Zhenop inHu

Chun fengCui

GuoMudan

WangCugen
NiYong

GaoXuanlinZanShiming

KimJunYeop

NaYongHyuk

SongHuSung

Cheng fuLu
HanKun gSik

Jianjun Rao
JinsongZhu

HuabinLuo

YongchaoChen
VuongThanh Vinh

RongXiao

Xichang Wang
LeiJin

ParkByeong Hoon

SuoShiqiang
Cheng Li

GaoZhu o

ShinJaeWook
RoKwangHyun
ShinHyung Cheol

Chang SukHw an

DeminLiu

H04R11
H05K3

Song OSok

ChoiSung Ho

KimJong -Dai

Kang HoDong

Gang Zhao

WangTongH03 K17

Cheng Ping

ZhanZhang

JungJeDon
KangCheolHyung

Hwang JinHoGangHoon

TsaiTony

H04M3

H04 R1

Jeong Kyeong in
Jong-HwanKim

H05K9

Tomoyuk iSonoda

JunshengYou

XiHu ang

OhSeHyun
ChoiTae SukG03B2

ParkYong Gil

JongYong Gyl

Yoo nJeongHyuk

LiuHong tai
ShiShihong

Zhang Xuebo

Gong Tiansen

XiaChanggen

SunBangxin
H02 B1

ChenKaihua
TanMaoq iang

G06 C23

XuZhongya
ZhangXugu ang

Yang Fan

LiJun
YangChen

G06F3
H02 J13 H04 N1

Lee DongHoon

G06 F13
ChoDae Duek

Yuxu anZhang G06 F9Lee Jung Sun
Lee SuHyun

KimBoRa

Lee Jae Kwang
G02F1

KimJong Hwan

G06 B35
ChaHu

Lee Hoo nJae

Song Yoo Mee

ShinDuckMoon

Kim Hyun Young

Lee Joo Woo

Lee ManHo

ChoHyun Ak

ChoiHuRan

ZhouBo

ColsonJeffreyScott

KimMee Jeong

KimMee Jeong

Fig. 4. Connections between IPCs and inventors.

Source: Patent2Net e  Gephi.

A  recent  patent,  regarding project management  processes,  is

entitled  System  and  Method  for  Managing  Concurrent  Steps in

Processes  and Communicating  Step Attributes  to  Project  Mem-

bers, and  was published  on  June  25, 2015,  under  Registration

number  US2015178666  (A1). The  focus of  the inventors Joseph

Green Brian  and John  Russell  Gravett, from  the  United  States,

was  to  enable the  management  of  project activities through

a Web  application,  accessible  through  mobile devices,  which
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Source:  Patent2Net e  Gephi.

Bibliographic data: RU2212114 (C1)  ― 2003-09 -10

SYSTEM, METHOD,  AND  RELEVANT   DEVICES FOR  VIDEO   DATA  TRANSMISSION 

AND PRESENTATION  

Pag e boo kmark RU2212114   (C1)  ―  SYSTE M,  METHOD , AND   RELEVAN T  DEVICES  FOR  VIDEO 

DATA TRAN SMISS ION  AND  PRE SENTATION   

Inventors: RITTE R RUDO L F (CH) ;  LAU PER EHRIK (CH)

Applica nts: SVISSKO M MOBILE  AG  (CH)

Class ification :  - inter national:  G02 B27 /01 ; G09 G5/00 ; H04 L29 /06 ; H04 N1/41 ; H04 N5/64 ; H04 N7/14 ; 

H04 N7/173 ; H04 N7/24 ; H04 N7/26 ; (I PC1-7):  G09 G5/00;  H04 N7/14

- cooperative: H04N21/234363; H04N21/44213; H04N21/4621; H04N21/6582; 

H04N7/17318 ; G02 B27 /009 3

Applica tion Number :       RU20020100822  1999061 8

Priority number(s):         WO1999CH00267 19990618,

Also publi shed as: RU2002100822  (A); WO0079759  (A1); NO20016016  (A); N2516543  (A);  CN1352849  >>  

Abstract of RU2212114  (C1)

FIEL D: video data transmiss ion  and  presentation . SUBSTAN CE: users ca n requ est and  rece ive video data fr om ce ntral 

video-data  transmiss ion   con trol  station   2  wit h  aid  of  commun ication   terminal  4,  in  parti cular  wit h  aid  of mobil e 

commun icati on terminal  4,  through   telec ommun ication   network 3,  in  parti cular  through   mobil e  radio  commun ication  

network 3.  In  the proce ss image  sign als  corr espond ing   to  video  data  rece ived  are projec ted on to  user's  reti na 51  by  

mea ns  of  spec ial-pu rpo se  virtual  display 41   at  commun ica tion   terminal  4.  Curr ent po sition s  of  user's  eyes  are 

determined in commun ication  terminal 4 and  transf err ed to ce ntral video-data con trol station  2. The latt er has video data 

filt ering  modu le 22  design ed for pre-transmiss ion  filt ering  of mention ed video data basing  on  data on  curr ent po sition  of 

user's eyes so that ou ter area s of image corr espond ing  to video data which are projec ted on to reti na beyond  reti na recess  

511 have lower resolving  po wer than video data corr espond ing  to inn er area s of image which are projec ted on to recess  

511 of reti na 51.  EFF ECT:  reduce d data l evel i n filt ered video data compared wit h t hat i n un filt ered on es. 16  cl,  1 dwg

Fig. 6. Front page of granted patent RU2212114 (C1).

Source: Espacenet.
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Fig. 7.  Front page of the original document filed for patent US2015178666 (A1).

Source: Espacenet.

allows the  virtual  update  of  the achievements,  simultaneously,  by

several  project  members.  The  patent  applicants  are the inventors

themselves,  with  no  associated  company.  Fig.  7  shows  the  front

page of  the original  document  of  this  register,  which  includes

the abstract  and  the  process  flow proposed  by  the  inventors.

This invention,  related  to  administrative  processes  for project

management, also  proposes  to  improve  remote interactions,  by

suggesting  a  new  application,  as  a  more efficient  means  to  share

the improvements  and knowledge  in  projects  (Hinds &  Weis-

band, 2003).

Final  remarks

This  study  reached  its  main  objective,  by  describing  and

exemplifying how  inventive  actions  can be  collected  and cor-

related through  the  quest of  a  given topic,  as  the  key  element  of

research.  It also  shows  that  searching  in  patent  databases  can  be

a productive  path  to  achieve information  and knowledge.

Considering that  the  study  established  the topics  ‘mobile

information technology’,  ‘mobile  communication’  and ‘man-

agement  processes’,  which  were  searched in  a correlated  way,

the results  showed  an  increase  in  the  number  of  patents  between

the years  2000 and 2012  (from  one to  thirty  five patents),

confirming  Weiser’s (1991)  perspective,  who  highlighted  the

growing production  of  mobile  information  technologies in  the

21st century.  In this  research,  213  patents were  found,  with  China

holding 40%  of  them,  followed  by South  Korea,  with  24%,  the

United States  with  11.7%,  and Japan  with 10.3%  of  the  total

patents.

Moreover, as  Araújo  (1981) and  Ravaschio  et al. (2010)

observe, the  search  for  information  and  knowledge  in  patent

databases was worthy  in  several  aspects:  evidence  of  the  concen-

tration  of  innovative production  in  some countries;  confirmation
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of the  correct  choice in  searching  the IPC  codes  specific  of

wireless  communication  networks,  data  transmission,  communi-

cation and  management  methods;  and  the existence  of a network

of connections  between inventors,  applicant  companies  and IPC

codes, which  may  create  joint  research  opportunities  with  a

group of researchers  dedicated  to  the  subject  addressed  in  the

IPC, or even  the  analysis  of  the  companies  that  hold  these

technologies.

Therefore, it is evident  that  consulting  patent  databases  can,  in

fact, provide  inputs  to  support  competitive  intelligence  and  tech-

nological surveillance  actions (Castells  et al.,  2000;  Manfredi

& Nappo,  2012),  by  assisting  the  generation  of  organizational

knowledge  and its  strategic  decisions  (Alkhuraiji  et al., 2014).  In

terms  of economic  potential,  studies  that  increase  the knowledge

on the  effects  of industrial  property  also  allow  to extend  knowl-

edge and  capacity  of  discussion,  in  new  agreements  to protect

investments, thus  enhancing  organizational and governmental

efficiency (Lesser,  2011).

The  main  contribution  of  this  study  was  precisely to bring evi-

dence  that  proves the  feasibility  of  collecting  information  and

knowledge  through  patents,  besides  presenting  to  readers how

this  data  survey  is carried out  – which  softwares  to  use,  which

parameters to  consider  – in  order to  better  select  the  key  elements

of research.  In addition  to  supporting organizations in  their  anal-

ysis in patent  databases,  data  described  in  this  study  can also  help

future  researchers,  who can make  use of  the  presented  details,

if they  consider  research  in  patent  bases  as  a complementary

source of  data collection.
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