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ǨȊȕŰȄŰŮȎ

VǳȏȅȉȆůŰȆȇȕ ɸȈŬǿůȆȌ ǲȌȆȕŰȄŰŬȎ ǶɸȄȍŮůǿŬȎ (QoS) ȇŬȆ 
ǲȌȆȕŰȄŰŬȎ ǨȉɸŮȆȍǿŬȎ ŰȌȏ ǷȍǾůŰȄ(QoE)

VǴȖůŰȄȉŬ ȉǽŰȍȄůȄȎ & ɸŬȍȌȏůǿŬůȄȎ ǧŮȆȇŰȗȊ ǲȌȆȕŰȄŰŬȎ  
ŭȆȇŰȖȒȊ ȄȈŮȇŰȍȌȊȆȇȗȊ ŮɸȆȇȌȆȊȒȊȆȗȊ ŰȄȎ ǨǨǵǵ

VǮŮȈȈȌȊŰȆȇǽȎ ŮȊǽȍȂŮȆŮȎ



ǳȏȅȉȆůŰȆȇǽȎ ǥȍȐǽȎ &ǲȌȆȕŰȄŰŬ
ǥȊŬȂȊȒȍǿȃȌȊŰŬȎŰȄůȄȉŬůǿŬŰȄȎŮȊȄȉǽȍȒůȄȎŰȒȊȐȍȄůŰȗȊȇŬȆŰȄȎŬȂȌȍǼȎŰȒȊ
ŰȄȈŮɸȆȇȌȆȊȒȊȆȗȊ,ůȖȉűȒȊŬȉŮŰŬŭȆŮȅȊǾɸȍȕŰȏɸŬȇŬȆůȏůŰǼůŮȆȎŰȒȊŭȆŮȅȊȗȊ
ȌȍȂŬȊȆůȉȗȊ,ȉǿŬǨȅȊȆȇǾǳȏȅȉȆůŰȆȇǾǥȍȐǾ(Ǩǳǥ)ǽȐŮȆŰȄȊȏɸȌȐȍǽȒůȄȊŬȈǼȁŮȆȉǽŰȍŬȂȆŬ
ȊŬŮȋŬůűŬȈǿůŮȆ:

ǵȄȊ ŮȊǿůȐȏůȄ ŰȌȏ ŬȊŰŬȂȒȊȆůȉȌȖ ȉŮŰŬȋȖ ŰȒȊ ɸŬȍȕȐȒȊȏɸȄȍŮůȆȗȊ 
ȄȈŮȇŰȍȌȊȆȇȗȊ ŮɸȆȇȌȆȊȒȊȆȗȊ ȉŮ ůŰȕȐȌ ŰȄ ȁŮȈŰǿȒůȄ ŰȄȎ ɸȌȆȕŰȄŰŬȎ ŰȒȊ 
ȏɸȄȍŮůȆȗȊ ɸȌȏ ɸŬȍǽȐȌȊŰŬȆ, ŰȄ ŭȆŬȅŮůȆȉȕŰȄŰŬ ȇŬȆ ŰȄ ȂŮȒȂȍŬűȆȇǾ ȇǼȈȏȑȄ 
ŰȒȊ ŭȆȇŰȖȒȊ ŰȌȏȎ

ǵȄȊ ŬȊǼɸŰȏȋȄ 
ŬȋȆȕɸȆůŰȒȊ ȇŬȆ 

ůȖȂȐȍȌȊȒȊ ŭȆȇŰȖȒȊ 
ȇŬȆ ȏɸȄȍŮůȆȗȊ 
ȄȈŮȇŰȍȌȊȆȇȗȊ 
ŮɸȆȇȌȆȊȒȊȆȗȊ

ǵȄȊ ɸȍȌůŰŬůǿŬ ŰȒȊ ȐȍȄůŰȗȊ ȉǽůȒ ŰȄȎ ŮȊȄȉǽȍȒůȄȎ

Ǩǳǥ

ǵȄȊ ɸŬȍȌȐǾ ŬȊŰȆȇŮȆȉŮȊȆȇǾȎ 
ɸȈȄȍȌűȕȍȄůȄȎ ůȐŮŰȆȇǼ ȉŮ 
ŰȄȊ ɸȌȆȕŰȄŰŬ ŰȒȊ 
ȏɸȄȍŮůȆȗȊ ȄȈŮȇŰȍȌȊȆȇȗȊ 
ŮɸȆȇȌȆȊȒȊȆȗȊ ɸȌȏ ɸŬȍǽȐȌȊŰŬȆ 
ŬȊǼ ȂŮȒȂȍŬűȆȇǽȎ ɸŮȍȆȌȐǽȎ



ǳȏȅȉȆůŰȆȇȕ ɸȈŬǿůȆȌ ůŰȄȊ ǨȈȈǼŭŬ
Á ǪǨǨǵǵȉŮŰȄȊŬɸȕűŬůȄ621/11/2011: çǬŬȅȌȍȆůȉȕȎŰȒȊŭŮȆȇŰȗȊ
ɸȌȆȕŰȄŰŬȎŰȒȊɸŬȍŮȐȕȉŮȊȒȊɸȍȌȎŰȌȇȌȆȊȕȏɸȄȍŮůȆȗȊȄȈŮȇŰȍȌȊȆȇȗȊ
ŮɸȆȇȌȆȊȒȊȆȗȊéèǽȅŮůŮŰȌůȐŮŰȆȇȕȍȏȅȉȆůŰȆȇȕɸȈŬǿůȆȌ.

Á ǵŬŮȍȂŬȈŮǿŬȇŬȆȌȆȉŮȅȌŭȌȈȌȂǿŮȎȉǽŰȍȄůȄȎQoS ȇŬȆQoE ŮǿȊŬȆ
ŭȖȌȇŬŰȄȂȌȍȆȗȊ:

ü ȉŮŰȍǾůŮȆȎŬɸȕŮȈŮȂȐȕȉŮȊŮȎȉŮŰȍȄŰȆȇǽȎŭȆŬŰǼȋŮȆȎȉŮŭȏȊŬŰȕŰȄŰŬ
ŰŬȏŰȕȐȍȌȊȄȎȉǽŰȍȄůȄȎȕȈȒȊŰȒȊɸŬȍȕȐȒȊ(benchmarking
measurements)

ü ȉŮŰȍǾůŮȆȎŬɸȕŰȆȎŰŮȍȉŬŰȆȇǽȎůȏůȇŮȏǽȎȇǼȅŮȐȍǾůŰȄȉŮŭȏȊŬŰȕŰȄŰŬ
ȉǽŰȍȄůȄȎȉȕȊȌŰȌȏɸŬȍȕȐȌȏŰȌȏ(crowd sourcing measurements)

Á ǵȌ 2013 ɸȍȌŭȆŬȂȍǼűȄȇŮŬɸȕ ŰȄȊǨǨǵǵǽȍȂȌȉŮ
ůȏȂȐȍȄȉŬŰȌŭȕŰȄůȄŬɸȕŰȌɸȍȕȂȍŬȉȉŬǨǴǲǥ.



ǥȊŰȆȇŮǿȉŮȊȌ ŰȌȏ ǽȍȂȌȏ

1. ǥȊǼɸŰȏȋȄȏɸȌŭȌȉǾȎȂȆŬŰȄȊȇŬŰŬȂȍŬűǾ,ŬɸȌȅǾȇŮȏůȄ,
ŮɸŮȋŮȍȂŬůǿŬȇŬȆɸŬȍȌȏůǿŬůȄŰȒȊȉŮŰȍǾůŮȒȊǧŮȆȇŰȗȊ
ǲȌȆȕŰȄŰŬȎŭȆȇŰȖȒȊȄȈŮȇŰȍȌȊȆȇȗȊŮɸȆȇȌȆȊȒȊȆȗȊ,ȇŬȅȗȎȇŬȆŰȌ
ȉȄȐŬȊȆůȉȕŮɸȆȇŬȆȍȌɸȌǿȄůǾȎŰȌȏȎ.

ǵŬŬɸȌŰŮȈǽůȉŬŰŬŰȒȊȉŮŰȍǾůŮȒȊɸŬȍȌȏůȆǼȃȌȊŰŬȆůŮŭȆŬŭȆȇŰȏŬȇǾ
ɸȈŬŰűȕȍȉŬȕɸȌȏȇǼȅŮȐȍǾůŰȄȎȅŬǽȐŮȆůŰȄŭȆǼȅŮůǾŰȌȏ
ůȏȂȇȍǿůȆȉŮȎɸȈȄȍȌűȌȍǿŮȎȂȆŬŰȄȊɸȌȆȕŰȄŰŬŰȒȊŭȆȇŰȖȒȊ
(ůŰŬȅŮȍȗȊȇŬȆȇȆȊȄŰȗȊ)ůŰȄȊǨȈȈǼŭŬ,ȇŬȅȗȎȇŬȆŰȄȊɸȌȆȕŰȄŰŬŰȒȊ
ɸȍȌůűŮȍȕȉŮȊȒȊŬɸȕŬȏŰǼȏɸȄȍŮůȆȗȊ.

2. ǮŮȈǽŰȄůȐŮŰȆȇǼȉŮŰȆȎŭȆŮȅȊŮǿȎɸȍŬȇŰȆȇǽȎůŰȆȎȉŮŰȍǾůŮȆȎŰȒȊ
ǧŮȆȇŰȗȊǲȌȆȕŰȄŰŬȎȄȈŮȇŰȍȌȊȆȇȗȊŮɸȆȇȌȆȊȒȊȆȗȊȂȆŬȏɸǼȍȐȌȏůŮȎȇŬȆ
ȊǽŮȎŰŮȐȊȌȈȌȂǿŮȎȇŬȆŰȄȊɸȍȌůŬȍȉȌȂǾŰȌȏȎůŰȄȊŮȈȈȄȊȆȇǾŬȂȌȍǼ
ȄȈŮȇŰȍȌȊȆȇȗȊŮɸȆȇȌȆȊȒȊȆȗȊ.



ǮŮŰȍǾůŮȆȎ ǧŮȆȇŰȗȊ ǲȌȆȕŰȄŰŬȎ

ǵȌɸȈȄȍȌűȌȍȆŬȇȕůȖůŰȄȉŬȅŬȏɸȌůŰȄȍǿȃŮȆŰȄȊŬɸȌȅǾȇŮȏůȄȇŬȆ
ɸŬȍȌȏůǿŬůȄŰȒȊŬɸȌŰŮȈŮůȉǼŰȒȊȉǽůȒŭȖȌȉȄȐŬȊȆůȉȗȊ:

ÁǮǽůȒȉŮŰȍǾůŮȒȊɸȌȏȅŬɸȍŬȂȉŬŰȌɸȌȆŮǿȄǨǨǵǵȂȆŬŰŬ
ůȏůŰǾȉŬŰŬȇȆȊȄŰȗȊŮɸȆȇȌȆȊȒȊȆȗȊȉŮŰŬŮȍȂŬȈŮǿŬȉŮŰȍǾůŮȒȎ
ɸȌȏȅŬŬɸȌȇŰǾůŮȆůŰȌɸȈŬǿůȆȌŰȌȏǽȍȂȌȏ.

ÁǮǽůȒȉŮŰȍǾůŮȒȊŰȒȊɸŬȍȕȐȒȊȂȆŬŰŬůȏůŰǾȉŬŰŬ
ůŰŬȅŮȍȗȊŮɸȆȇȌȆȊȒȊȆȗȊ,ȏɸȄȍŮůȆȗȊŮȋȏɸȄȍǽŰȄůȄȎ
ȇŬŰŬȊŬȈȒŰȗȊȇŬȆȏɸȄȍŮůȆȗȊɸȈȄȍȌűȌȍȆȗȊȇŬŰŬȈȕȂȌȏ,
ůȖȉűȒȊŬȉŮŰȄȊȇŬȅȌȍȆůȉǽȊȄŬɸȕŰȄȊǨǨǵǵȉŮȅȌŭȌȈȌȂǿŬ.



ǬŬŰȄȂȌȍǿŮȎ ǧŮȆȇŰȗȊ ǲȌȆȕŰȄŰŬȎ

ǧŮǿȇŰŮȎǲȌȆȕŰȄŰŬȎ(ǧǲ)ɸȌȏȅŬɸŬȍǽȐȌȊŰŬȆ,ȉǽůȒŰȌȏǽȍȂȌȏ,ŭȆŬȇȍǿȊȌȊŰŬȆůŰȆȎ
ŬȇȕȈȌȏȅŮȎȇŬŰȄȂȌȍǿŮȎ:

ČǧŮǿȇŰŮȎ ǲȌȆȕŰȄŰŬȎ ȏɸȄȍŮůȆȗȊ ůȏůŰȄȉǼŰȒȊ ůŰŬȅŮȍȗȊ 
ŮɸȆȇȌȆȊȒȊȆȗȊ

ČǧŮǿȇŰŮȎ ǲȌȆȕŰȄŰŬȎ ȏɸȄȍŮůȆȗȊ ůȏůŰȄȉǼŰȒȊ ȇȆȊȄŰȗȊ 
ŮɸȆȇȌȆȊȒȊȆȗȊ

ČǧŮǿȇŰŮȎ ǲȌȆȕŰȄŰŬȎ ȏɸȄȍŮůȆȗȊ ŮȋȏɸȄȍǽŰȄůȄȎ ȇŬŰŬȊŬȈȒŰȗȊ 
ȇŬȆ ȏɸȄȍŮůȆȗȊ ɸȈȄȍȌűȌȍȆȗȊ ȇŬŰŬȈȕȂȌȏ



ǧŮǿȇŰŮȎ ɸȌȆȕŰȄŰŬȎ ůŰŬȅŮȍȗȊ ŭȆȇŰȖȒȊ

ü Service parameters for Fixed Telephony services:

VUnsuccessful call percentage (ETSI EG 202 057-2 v1.3.1)

VProportion of card and coin operated public pay-telephones in working order
(only for providers with Universal Service Obligation) (ETSI ETR 138)

VSpeech connection quality (ITU-T G.107 , G.108, G.109, G.177, Y.1541, ETSI EG 202 057-2 v1.3.1, ETSI TS 101 329-5 
V1.1.2)

VSupply time for initial connection (ETSI EG 202 057-1 v1.3.1, ETSI EG 201 769 v1.1.2)

VFaults rate per access line (ETSI EG 202 057-1 v1.3.1, ETSI EG 201 769 v1.1.2)

VFault repair time (ETSI EG 202 057-1 v1.3.1, ETSI EG 201 769 v1.1.2)

ü Service parameters for Fixed Broadband services:

VData transmission speed achieved (ETSI EG 202 057-4 v1.2.1)

V Interconnection capacity (N/A)

VVoIP unsuccessful call percentage (ETSI EG 202 057-2 v1.3.1)

VVoIP connection quality (ITU-T G.107 , G.108, G.109, G.177, Y.1541, ETSI EG 202 057-2 v1.3.1, ETSI TS 101 329-5 
V1.1.2)

VSupply time for initial connection (ETSI EG 202 057-1 v1.3.1, ETSI EG 201 769 v1.1.2)

VFaults rate per connection (ETSI EG 202 057-1 v1.3.1, ETSI EG 201 769 v1.1.2)

VFault repair time (ETSI EG 202 057-1 v1.3.1, ETSI EG 201 769 v1.1.2)

VLimitations in use and provision of QoSguarantees/SLAs 



ǧŮǿȇŰŮȎ ɸȌȆȕŰȄŰŬȎ ȇȆȊȄŰȗȊ ŭȆȇŰȖȒȊ

ü Radio Network availability

ü Voice quality

VCall block rate 

VCall drop rate 

VVoice quality 

VCall Setup time

ü FTP Uplink

VMean Data Rate UL 

VFTP Upload IP Service Setup Time 

VFTP Upload Data Transfer 

VFTP server connection success rate 

ü FTP Downlink

VMean Data Rate DL 

VFTP Download IP Service Setup Time 

VFTP Upload Data Transfer Cut-Off Ratio 

VFTP server connection success rate 

ü HTTP Downlink

VHTTP Data Transfer Non-Stability 

VHTTP Mean Data Rate 

V IP Service setup Time 

VHTTP transfer duration 

ü HTTP Web Browsing

VHTTP Browsing attempt 

VHTTP Browsing failure 

VHTTP Browsing Success Ratio 

VHTTP Session Time 

VHTTP browsing transfer duration

V IP Service setup Time 

ü Video Streaming

VStreaming Service Non-
Accessibility 

VStreaming Reproduction Cut-Off 
Ratio

VStreaming service access time

VStreaming Rebuffering Rate            

ü E-mail Send

VE-mail IP service access time

VE-mail Upload Service Non-
Accessibility 

VE-mail Upload Session Time 

VE-mail Upload Session Failure Ratio



ǧŮǿȇŰŮȎ ǲȌȆȕŰȄŰŬȎ ȏɸȄȍŮůȆȗȊ ŮȋȏɸȄȍǽŰȄůȄȎ 
ȇŬŰŬȊŬȈȒŰȗȊ & ȏɸȄȍŮůȆȗȊ ɸȈȄȍȌűȌȍȆȗȊ ȇŬŰŬȈȕȂȌȏ

ü Service parameters for helpdesk services

VAvailability and call charges of customer services (N/A)

VUnanswered calls percentage per customer service line (ETSI EG 202 057-1 v1.3.1)

VMean response time per customer service line (ETSI EG 202 057-1 v1.3.1)

VCustomer complaintsô resolution percentage (ETSI EG 202 057-1 v1.3.1)

VBill correctness complaints (ETSI EG 202 057-1 v1.3.1)

ü Directory services

VResponse time for directory enquiry services (ETSI EG 202 009-2 v1.2.1)

ü Service parameters for Fixed Telephony services:

VSupply time for initial connection (ETSI EG 202 057-1 v1.3.1, ETSI EG 201 769 v1.1.2)

VFaults rate per access line (ETSI EG 202 057-1 v1.3.1, ETSI EG 201 769 v1.1.2)

VFault repair time (ETSI EG 202 057-1 v1.3.1, ETSI EG 201 769 v1.1.2)

ü Service parameters for Fixed Broadband services:

VSupply time for initial connection (ETSI EG 202 057-1 v1.3.1, ETSI EG 201 769 v1.1.2)

VFaults rate per connection (ETSI EG 202 057-1 v1.3.1, ETSI EG 201 769 v1.1.2)

VFault repair time (ETSI EG 202 057-1 v1.3.1, ETSI EG 201 769 v1.1.2)

VLimitations in use and provision of QoSguarantees/SLAs



ǴȖůŰȄȉŬ ǮŮŰȍǾůŮȒȊ: 
ǦŬůȆȇǼ ȐŬȍŬȇŰȄȍȆůŰȆȇǼ

Ǫ ȏȈȌɸȌǿȄůȄ ŰȌȏ ǽȍȂȌȏ ȆȇŬȊȌɸȌȆŮǿ ŰŬ ŬȇȕȈȌȏȅŬ:

V ǮŮŰȍǾůŮȆȎ ŮȊ ȇȆȊǾůŮȆ ŰȒȊ ŭŮȆȇŰȗȊ ɸȌȆȕŰȄŰŬȎ ȏɸȄȍŮůȆȗȊ ȇȆȊȄŰǾȎ 
ŰȄȈŮűȒȊǿŬȎ ŰŬȏŰȕȐȍȌȊŬ ȂȆŬ ȕȈȌȏȎ ŰȌȏȎ ɸŬȍȕȐȌȏȎȇȆȊȄŰǾȎ 
ŰȄȈŮűȒȊǿŬȎ

V ǮŮŰȍǾůŮȆȎ ŰȒȊ ŭŮȆȇŰȗȊ ɸȌȆȕŰȄŰŬȎ ŮȏȍȏȃȒȊȆȇȕŰȄŰŬȎůŮ ůŰŬȅŮȍǼ 
ůȄȉŮǿŬ ȂȆŬ ȕȈȌȏȎ ŰȌȏȎ ɸŬȍȕȐȌȏȎȇȆȊȄŰǾȎ ŰȄȈŮűȒȊǿŬȎ, ȉǽůȒ ȉȆŬȎ 
ŭȏȊŬȉȆȇǾȎ ŭȆŬŭȆȇŬůǿŬȎ ɸȌȏ ȅŬ ȇŬȈȖɸŰŮȆ ŰȌ ůȖȊȌȈȌ ŰȄȎ ȐȗȍŬȎ

V ǴȏȂȇȍǿůȆȉŬ ŬɸȌŰŮȈǽůȉŬŰŬ ȉŮŰŬȋȖ ȏɸȄȍŮůȆȗȊ ɸŬȍȕȐȒȊ

V ǥɸŮȆȇȕȊȆůȄ ǥɸȌŰŮȈŮůȉǼŰȒȊ ȉŮ ȂȍŬűȆȇȕ ŰȍȕɸȌ

V ǥȊŬȃǾŰȄůȄ ŬɸȌŰŮȈŮůȉǼŰȒȊ ȉǽůȒ GIS ŮűŬȍȉȌȂǾȎ

V ǱȆ ȉŮŰȍǾůŮȆȎ ɸȍŬȂȉŬŰȌɸȌȆȌȖȊŰŬȆ ůȖȉűȒȊŬ ȉŮ ŰŬETSI standards ȇŬȆ ŰȆȎ 
ůȏůŰǼůŮȆȎ ŰȄȎ ITU



ǧȆŮȋŬȂȒȂǾ ȉŮŰȍǾůŮȒȊ ůŮ ŭǿȇŰȏŬ ȇŬȆ ȏɸȄȍŮůǿŮȎ ȇȆȊȄŰǾȎ ŰȄȈŮűȒȊǿŬȎ

ǶɸȌůȖůŰȄȉŬ 1: 

ÁȇȆȊȄŰȕȎ ůŰŬȅȉȕȎ ȉǽŰȍȄůȄȎ (ŮȆŭȆȇǼ ŰȍȌɸȌɸȌȆȄȉǽȊȌ ȕȐȄȉŬ ȂȆŬ ȇǼȈȏȑȄ ȉŮŰȍǾůŮȒȊ ȂȆŬ 
ȉŮȂǼȈŮȎ ŬɸȌůŰǼůŮȆȎ) 

ÁȇȆȊȄŰȕȎ ůŰŬȅȉȕȎ ȉǽŰȍȄůȄȎ (ŮȆŭȆȇǼ ŰȍȌɸȌɸȌȆȄȉǽȊȌ ůŬȇǿŭȆȌ ɸȈǼŰȄȎ) ȂȆŬ ȇǼȈȏȑȄ ůŮ 
ȉǽȍȄ ůȏȊǼȅȍȌȆůȄȎ ɸȈȄȅȏůȉȌȖ Ǿ ůŮ ŭȖůȁŬŰŬ ȉǽȍȄ

ǶɸȌůȖůŰȄȉŬ 2:

ÁŮǿȇȌůȆ (20) ŮȆŭȆȇǽȎ ůȏůȇŮȏǽȎ (probes ) ůŰŬȅŮȍǾȎ ŰȌɸȌȅǽŰȄůȄȎ

ǨɸŮȋŮȍȂŬůǿŬ ȇŬȆ ɸŬȍȌȏůǿŬůȄ ŰȒȊ ǧŮȆȇŰȗȊ ǲȌȆȕŰȄŰŬȎ

ǶɸȌůȖůŰȄȉŬ 3:

ÁȈȌȂȆůȉȆȇȕ ȏɸȌŭȌȐǾȎ ȉŮŰȍǾůŮȒȊ

ÁɸŬȍȌȏůǿŬůȄ ůŰȌȆȐŮǿȒȊ ůŰȄ ŭȆŬŭȆȇŰȏŬȇǾ ɸȈŬŰűȕȍȉŬ ȉŮ ȐȍǾůȄ ȐŬȍŰȗȊ, 
ȂȍŬűȄȉǼŰȒȊ ȇ.Ȉɸ.

ǶɸȌůȏůŰǾȉŬŰŬ



ǬȆȊȄŰǼ ǧǿȇŰȏŬ: ǮŮŰȍȄŰȆȇǽȎ ŭȆŬŰǼȋŮȆȎ (1/2)



ǬȆȊȄŰǼ ǧǿȇŰȏŬ: ǮŮŰȍȄŰȆȇǽȎ ŭȆŬŰǼȋŮȆȎ (2/2 )



ũȊȒůȆŬȇǾ ǲȖȈȄ 
ǲŬȍȌȏůǿŬůȄ ǧŮȆȇŰȗȊ ǲȌȆȕŰȄŰŬȎ



ǮŮȈȈȌȊŰȆȇǽȎ ŮȊǽȍȂŮȆŮȎ

Ǫ ǨǨǵǵ ůȏȉȉŮŰǽȐŮȆ ŮȊŮȍȂǼ ůŮ ŭȆŮȅȊǾ fora (ɸ.Ȑ. ITU-T QSDG) ȉŮ 
ůȇȌɸȕ ȊŬ:

Á ȁŮȈŰȆȗȊŮȆ ŰȌ ȍȏȅȉȆůŰȆȇȕ ɸȈŬǿůȆȌ ȇŬȆ ŰȆȎ ŭȆŬŭȆȇŬůǿŮȎ ȂȆŬ ŰȆȎ 
ȉŮŰȍǾůŮȆȎ

Á ȁȍǿůȇŮŰŬȆ ȇȌȊŰǼ ůŰȆȎ ŮȋŮȈǿȋŮȆȎ ůŮ ȅǽȉŬŰŬ ȊǽȒȊ ȏɸȄȍŮůȆȗȊ Ǿ ȊǽȒȊ 
ŰŮȐȊȌȈȌȂȆȗȊ

ǴŮ ŮɸȕȉŮȊȌ ůŰǼŭȆȌ, ȅŬ ŮȊůȒȉŬŰȒȅȌȖȊ ůŰȌ ůȖůŰȄȉŬ:

Á ȉŮŰȍǾůŮȆȎ crowd sourcing

Á ȉŮŰȍǾůŮȆȎ ȉŮ ŰȄ ȐȍǾůȄprobes ůŰȌȊ ŰŮȈȆȇȕ ȐȍǾůŰȄ



ǨȏȐŬȍȆůŰȗ ȂȆŬ ŰȄȊ ɸȍȌůȌȐǾ ůŬȎ


