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Review on 1st Semester
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Review - Video
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1st Semester’s Slide

Review — Algorithm of Guidance

Car-park Guidance System
= How to archive guidance in car park?

2 things
= Current Location (Where am 1?)

= Target Location (Where am | going?)
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1st Semester’s Slide
Review — Algorithm of Guidance

Car-park Guidance System

Final Year
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1st Semester’s Slide

Review — Algorithm of Guidance

Example (From Beacon 1to Beacon 3)

1 1c . L
yarkinghk = Reme i

Final Year Project — Indoor Gwdance
Anrnnlicnatiannrn



1st Semester’s Slide
Review — Algorithm of Guidance

Example (From Beacon 1 to Beacon 3)

T . _TT — - 77 S _— ——— —_—

Hey! I am in Location 1,
| want to go Location 3

Go to Location 2 by movinz
to North direction

<
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1st Semester’s Slide

Review — Algorithm of Guidance

Example (From Beacon 1 to Beacon 3)

R

(]

to North direction

f = G .~ Hey!lam in Location 1,
‘ ' ‘r | want to go Location 3
| ] . ' _J,{- Go to Location 2 by movinz

&
<
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1st Semester’s Slide

Review — Algorithm of Guidance

Example (From Beacon 1 to Beacon 3)

R

B A e mm———— - ——
|
— -

Hey! | am in Location 2,
I want to go Location 3

N

Go to Location 3 by moving
to East direction

pd
<
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1st Semester’s Slide

Review — Algorithm of Guidance

Example (From Beacon 1 to Beacon 3)

For Identification Only

r— . i = » 3 M T ]
) i ]
! ; |
L | - S— ! |
= S— > ! }
s r ! : ’ ! =
X —— r : ! ; ] o
b4 | ; J 9 >
- -~ . i 1 : 3 i
Load | r | |
|
|
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1st Semester’s Slide

Car-park Guidance

System
BACK-END FRONT-END
content
Managemem System
| | »1
LAMP Model | ' OO-Programing User App
(Shortest Path Alg.)

I | |

Web API Routing table
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2"d Semester — Project Extension
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Project Extension

Car-park Guidance System
(CGS)
A

N
>
o
2,
o)
3
)
)]
—
)
-

[

| Content Management System ‘
X
N A N
{ API ) ‘ Web Management \
External ) ( Internal Beacon ‘ ‘ User ‘ ‘ Building ‘ ‘ Routing Lo ‘
MGT MGT MGT MGT &
Beacon Name | Get Car-park ‘ Find Shortest ‘ ‘ Get Floor plan ‘ Rouril{g Table Creiat'e ‘ Creat-e ! Crealte . LGUl Vel Mo
Resolve Service Info API J Path Service Image API ‘ Update Module ‘ Modfiy ) X Modfiy ) [ Modfiy
(JAVA) Remove ) |5{ Remove ) 15 Remove \Blur":;;‘g ‘Blur:lt;:ng
( iBeacon ) ( EddyStone ) ( For People ) (For Vehicle ) Search ) Search ) Search ) Show Routing Table
| N2 Floors - L
GraphT | ( jpBc | [ Triggered- )
| JGraphT | ] Update MGT ‘ Show Routes by GUI ‘ User App ‘
Modul
= (Add Floor plan ) (Del. Floor plan )
Basic Functions ) 1
XL
L N A} A —
Fmmmmmmmmmmmmmmm—————— T e m m e e e e | Beacon Discover | [ FloorplanDisplay | (  Navigation ( ApPI ) | Advance Functions

1 R p—
1 St S e m e Ste r i £s r-pil;lks:::‘dance (iBeacon ) | Tdyslmne ) Google\LMap API ) | Guidal\ke Pointer )
' {

l Navigation Request Method Recommandation Operate Mode
Rt By Keywords By Hit Rate Online
Management System By Events By Physical Location Offline
! By Location
¥ v y

LAMP Model 0O0-Programing ’ User App
(Shortest Path Alg.)

Web J \ APl Routing table
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Project Extension

Car-park Guidance System

2"d Semester | S

___________________________________ b
[

Content Management System

# N
' Routing Table Updatq Web Management |
1 Module T
External ) Internal | Beacon ‘ User ‘ ‘ Building ‘ ‘ Routing Lo ‘
MGT MGT MGT MGT &
Beacon Name | Get Car-park | Find Shortest ‘ ‘ Get Floor plan ‘ Rouril{gTable Creat'e ‘ Creat-e ! Crealte . LGl DI R
Resolve Service Info API Path Service Image API Update Module Modfiy ) X Modfiy ) X Modfiy )
(JAVA) Remove ) |5 Remove ) |5 Remove \Blur":;;‘g ‘Blur:lt;:ng
( iBeacon ) ( EddyStone ) ( For People ) (For Vehicle ) Search ) Search ) Search ) Show Routing Table
N N2 Floors R 2
Triggered-
| JGraphT | [ JDBC | U%)%iate MGT Show Routes by GUI ) User App
Modul
= (Add Floor plan ) (Del. Floor plan )
Basic Functions ) 1
J
g N N

Routing Table Update Module (JAVA) ()| i) (g ) () (s o

- Tr'ggered—update MOdU|e (iBeacon ) ( EddyStone ) ( Google Map API | ( Guidance Pointer )
{

u
Performance Improvement Navigation Request Method Recommandation Operate Mode
By Keywords By Hit Rate Online
By Events By Physical Location Offline
By Location
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Project Extension

Car-park Guidance System
(CGS)
A

N
>
o
2,
o)
3
)
)]
—
)
R

[

| Content Management System ‘
X
N A Y
‘ API ‘ | Web Management \
External ) ( Internal ‘ Beacon ‘ User ‘ ‘ Building ‘ ‘ Routing Lo ‘
MGT MGT MGT MGT &
Beacon Name | Get Car-park ‘ Find Shortest ‘ ‘ Get Floor plan ‘ Rolltil{g Table Creat'e ‘ Creat-e ! Crealte ) [*(_Add/Delete Route ShOW ROUteS
Resolve Service Info API | Path Service Image API ‘ Update Module ‘ Modfiy ) X_Modfiy ) [X_Modfiy
(JAVA) Remove ) |5( Remove ) |4 Remove \Bll::;;‘g ‘Blur:lt:l:ng by GUI
( iBeacon ) (EddyStone ) ( For People ) (For Vehicle ) Search ) Search ) Search ) \ 5 Show Routing Tapke
- . N2 Floors N2
GraphT DBC Triggered- \
(JGraph | {1 ) Update MGT ‘ ‘- Show Routes by GUI ‘ User App ‘
Modul
— (Add Floor plan )
Basic Functions ) 1
X
L N I
| Beacon Discover | [ FloorplanDisplay | (  Navigation [ API ) | Advance Functions

n (iBeacon ) ( EddyStone ) ( Google Map API | ( Guidance Pointer )

. { {

Navigation Request Method Recommandation Operate Mode

Show Routes by GUI t ﬁ

. By Events By Physical Location Offline
= Enhanced User-Experience

By Location
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Project Extension

Car-park Guidance System

d i
209 Semester (CGS)
I

[

| Content Management System ‘
X
I A N
{ API ) ‘ Web Management \
External ) ( Internal ‘ Beacon ‘ User ‘ ‘ Building ‘ ‘ Routing Lo ‘
MGT MGT MGT MGT 5
Beacon Name || Get Car-park ‘ Find Shortest | | Get Floor plan ‘ RO\lfil{g Table Creat'e ) C|~eat-e ) Crealte Add/Delete Route Inter-Bu||d|ng R t
Resolve Service Info API J Path Service Image API ‘ Update Module Modfiy ) X Modfiy ) X Modfiy I B | . Ou I ng
(JAVA) Remove ) |5 Remove ) | Remove \Blur":;;‘g ‘Blur:lt;:n ntra_ ul dlng
(" iBeacon ) (EddyStone ) ( For People ) (For Vehicle ) Search ) Search ) Search ) Show Routing Table
. N2 Floors e N2
GraphT DBC Triggered- \
[ JGraphT | [ ] | Update MGT ‘ Show Routes by GUI ‘ User App ‘
Modul
= (Add Floor plan ) (Del. Floor plan )
Basic Functions ) 1
XL
L N ) A —
| Beacon Discover | [ FloorplanDisplay | (  Navigation [ API ) | Advance Functions

n (iBeacon ) ( EddyStone ) ( Google Map API | ( Guidance Pointer )

. { {

Navigation Request Method Recommandation Operate Mode
By Keywords By Hit Rate Online
By Events By Physical Location Offline
u
By Location

Intra-Building / Inter-Building Routing

= Navigation inside a building
= Navigation outside a building
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Project Extension

Car-park Guidance System
(CGS)
A

[

Content Management System

X

N
‘ Web Management \

A
D) L L [ 1 1

External ) ( Internal ‘ Beacon ‘ User ‘ ‘ Building ‘ ‘ Routing Lo ‘
MGT MGT MGT MGT &
Beacon Name | Get Car-park | Find Shortest ‘ ‘ Get Floor plan ‘ Rouril{gTable Crs:;e ‘ Creat-e Crealte LGl DI R o . .
Resolve Service Info API Path Service Image API ‘ Update Module Modfiy ) Modfiy ) Modfiy - e NeW Featu res Of And I"Old Appl ICathn
(JAVA) Remove ) |5{ Remove ) |5 Remove [PSes (S
Building Building
( iBeacon ) ( EddyStone ) ( For People ) (For Vehicle ) Search ) Search ) Search ) Show Routing Table
N N2 Floors R N2
Grapht | ( JpBc | [ Triggered- )
| JGraphT | ] Update MGT ‘ Show Routes by GUI User App
Module

(Add Floor plan ) (Del. Floor plan )

Basic Functions

N Ll #

| Beacon Discover | [ FloorplanDisplay | (  Navigation [ API ) | Advance Functions

T T

(iBeacon ) ( EddyStone )

( Google Map API | ( Guidance Pointer )

Navigation Request Method Recommandation Operate Mode
By Keywords By Hit Rate Online
By Events By Physical Location Offline
By Location

New Features of Android Application
= Navigation Request Method
= Recommendation
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Routing Table Update Module
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Routing Table Update Module

Car-park Guidance System

2"d Semester | S

___________________________________ b
[

Content Management System

# N
' Routing Table Updatq Web Management |
1 Module T
External ) Internal | Beacon ‘ User ‘ ‘ Building ‘ ‘ Routing Lo ‘
MGT MGT MGT MGT &
Beacon Name | Get Car-park | Find Shortest ‘ ‘ Get Floor plan ‘ Rouril{gTable Creat'e ‘ Creat-e ! Crealte . LGl DI R
Resolve Service Info API Path Service Image API Update Module Modfiy ) X Modfiy ) X Modfiy )
(JAVA) Remove ) |5 Remove ) |5 Remove \Blur":;;‘g ‘Blur:lt;:ng
( iBeacon ) ( EddyStone ) ( For People ) (For Vehicle ) Search ) Search ) Search ) Show Routing Table
N N2 Floors R 2
Triggered-
| JGraphT | [ JDBC | U%)%iate MGT Show Routes by GUI ) User App
Modul
= (Add Floor plan ) (Del. Floor plan )
Basic Functions ) 1
J
g N N

Routing Table Update Module (JAVA) ()| i) (g ) () (s o

- Tr'ggered—update MOdU|e (iBeacon ) ( EddyStone ) ( Google Map API | ( Guidance Pointer )
{

u
Performance Improvement Navigation Request Method Recommandation Operate Mode
By Keywords By Hit Rate Online
By Events By Physical Location Offline
By Location
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Routing Table Update Module

2 Functions:

= Calculates shortest paths based on current topology
= Stores all shortest paths to database as Routing

Table

o ®

Routing Table

TS Src | Dest | Next Hop | Dir | Cost
1 A E B SW 1
1 A C B SW 1
1 E] A A NE 1
1 B C C E 1
1 C A B W 1
1 C E B W 1
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Routing Table Update Module

2 Functions:

= Calculates shortest paths based on current topology
= Stores all shortest paths to database as Routing

Table

ﬁ} n 2,
1
X -

Topology Changed!

Routing Table

TS Src | Dest | Next Hop | Dir | Cost
1 A B B SW 1
1 A C B SW 1
1 B A A NE 1
1 B C C E 1
1 C A B W 1
1 C B B W 1
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Routing Table Update Module

2 Functions:

= Calculates shortest paths based on current topology
= Stores all shortest paths to database as Routing

Table

+/+5 n 2,
1
X -

Topology Changed!

Routing Table

Dest | Next Hop | Dir | Cost

Final Year Project — Indoor Guidance Application



Routing Table Update Module

2 Functions:

= Calculates shortest paths based on current topology
= Stores all shortest paths to database as Routing

Table
... Wait module to

O O | hhmverp

Topology Changed! : R B v 1

Routing Table

TS Src | Dest | Next Hop | Dir | Cost

Final Year Project — Indoor Guidance Application



Routing Table Update Module

2 Functions:

= Calculates shortest paths based on current topology
= Stores all shortest paths to database as Routing

Table
Routing Table
&\ TS Src | Dest | Next Hop | Dir | Cost
~\~+ % 3 A B C SE 10
3 A C SE 10
6 i b 3 C B B W 1
Topology Changed!

Updated

Final Year Project — Indoor Guidance Application




Routing Table Update Module

Calculate Shortest Paths for every 5 Seconds
(Semester 1)

Periodic Update Approach

—i—i:ijl-Select * From Graph=———

Execute )
5-second Update-module 3 ~——Graph~(2) vsaL
Timer — JGraphT [ &— ;1o y

(5) Insert into Routing Table

_.»

with Timestamp

(6) Delete the entry which
timestamp is expired

—
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Routing Table Update Module

It work fine, except it’s wasting computing
resource in most of the time.

Periodic Update Approach

Java
—i—*':i:l-Select * From Graph=—|
Execute )
Update-module -——Graph—2)
5-second " i 3 MVSOL
. _> JGraphT  |€&—
Timer JDBC i

e (5) Insert into Routing Table ;

with Timestamp
(6) Delete the entry which N

timestamp is expired
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Routing Table Update Module

It work fine, except it’s wasting computing
resource in most of the time.

Periodic Update Approach

Topology Routing Table .
= PR Update Module
Changes Event (MySQL) !
T~ _
J8
] N
T~
JOW 1¢ dueto updating
e
S T 7T -
jz Updated (Good State) 58
_________________ I N %
<
Down time-due 0 updating
) -
E]_______________, ______________________ T 7 g
Routing table is expired, wait for update J8
e ol B I 1L
“““““““““““““““““ T 7~ _
J8
_________________ I N %
||
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Routing Table Update Module

Availability of Routing Table is LOW
Periodic Update Approach

['opology Routing Table T
. : R Update Module
Changes Event (MySQL)
T~ _
AN
e e —— e —— —— s
T~ ) ——
) 1¢ dueto updati
N
< L LT T 7~ .
jz Updated (Good State) 58
_________________ i BN g
< _
Down time-due fo updating
S sl
E:l ________ g S | | T 7~

Routing table is expircd, wait for update | _\ S
L~

5%
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Routing Table Update Module

* Routing Table NO need to update when topology remain unchanged

Periodic Update Approach

Topology Routing Table
Changes Event (MySQL)

|

Routing table is expired, wait for update

Unnecessary -

Update Module

Unnecessary » / « Useless
down-time \ T T
/ < Uscless

55

down-time # / « Useless
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Routing Table Update Module

« We introduce TRIGGEED UPDATE APPROACH in 29 semester
to enhance the performance

« Trigger Message will be generated when topology is changed.
« E.G. Disable Beacon / Delete Beacon / Change Route

Triggered Update Approach

Java -
. Triggered
Disable Beacon» Update (D-select * From Graph—»
Content
Delete Beacon Message B < Graph-O)————
» Management = 3)
S JGraphT |« IDBC MySQL
Change Route| >ystem .
> (cvs) @ 5
2/ Insert into Routing Table ;
with Timestarip

Final Year Project — Indoor Guidance Application



Routing Table Update Module

« We introduce TRIGGEED UPDATE APPROACH in 29 semester
to enhance the performance

Triggered Update Approach

Routing Table
(MySQL)

|

Topology

Update Module
Changes Event P

T~

(Good

Update Trngger

N
T Expired
I Down Time
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Routing Table Update Module

What’s improved?

Periodic Update Triggered Update

Down Time: S MvSory S MvSO Down Time:
| |
300% more 300% reduced
U Se I eSS Update .\:ulu]c Update .\-‘k\;,‘ U Se I eSS

Module Call: Module Call:

I‘ Useless
. Uselul
3 I"\ Useful I::| I = O
«
IS\ Useless
«
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Improved GUI of Content Management System
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Show Routes by GUI

Car-park Guidance System
(CGS)
A

N
>
o
2,
o)
3
)
)]
—
)
R

[

| Content Management System ‘
X
N A Y
‘ API ‘ | Web Management \
External ) ( Internal ‘ Beacon ‘ User ‘ ‘ Building ‘ ‘ Routing Lo ‘
MGT MGT MGT MGT &
Beacon Name | Get Car-park ‘ Find Shortest ‘ ‘ Get Floor plan ‘ Rolltil{g Table Creat'e ‘ Creat-e ! Crealte ) [*(_Add/Delete Route ShOW ROUteS
Resolve Service Info API | Path Service Image API ‘ Update Module ‘ Modfiy ) X_Modfiy ) [X_Modfiy
(JAVA) Remove ) |5( Remove ) |4 Remove \Bll::;;‘g ‘Blur:lt:l:ng by GUI
( iBeacon ) (EddyStone ) ( For People ) (For Vehicle ) Search ) Search ) Search ) \ 5 Show Routing Tapke
- . N2 Floors N2
GraphT DBC Triggered- \
(JGraph | {1 ) Update MGT ‘ ‘- Show Routes by GUI ‘ User App ‘
Modul
— (Add Floor plan )
Basic Functions ) 1
X
L N I
| Beacon Discover | [ FloorplanDisplay | (  Navigation [ API ) | Advance Functions

n (iBeacon ) ( EddyStone ) ( Google Map API | ( Guidance Pointer )

. { {

Navigation Request Method Recommandation Operate Mode

Show Routes by GUI t ﬁ

. By Events By Physical Location Offline
= Enhanced User-Experience

By Location
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Show Routes by GUI

What is it?

= For Administrator to review the routes setting using
GUI mode.

Final Year Project — Indoor Guidance Application



Show Routes by GUI

What is it?

= For Administrator to review the routes setting using

GUI mode.

= Routing Table is hard to imagine as a graph by human.

Hop Total Revision

Record Source Destination Next Hop Direction Count Cost Type No.
6346 uTzA (BID:4) HSH_IF_REF1 (Hide) (BID:45) 4xPj (BID:27) 6 6 P 71129

6347 uTzA (BID4) HSH_121 (BID:46)

6348 uTzA (BID4) HSH_IF_Cargo_Lobby (BID:47)
6349 uTzA (BID:4) HSH_123 (BID48)

6351 uTzA (BID:4) HSH_101 (BID:50)

6352 uTzA (BID:4) HSH_102 (BID:51)

6333 uTzA (BID:4) HSH_102A (BID:52)

6354 uTzA (BID:4) HSH_IF_Stair_NE (BID:33)
6357 uTzA (BID:4) HSH_IF_Stair_SE (BID:36)

6358 uTzA (BID4) HSH_%01 (BID:57)

4xPj (BID:27)
4xPj (BID:27)
4xPj (BID:27)
4xPj (BID:27)
4xPj (BID:27)
4xPj (BID:27)
4xPj (BID:27)
4xPj (BID:27)

4xPj (BID:27)

1
1
o
1
1o
O

6 6 P 71129
4 4 P 71129
5 5 P 71129
7 7 P 71129

=)
=)
o
=

O

=)
=)
o
=

O

9 9 P 71129
5 5 P 71129

Showing 71 to 80 of 2.951 entries (filtered from 3.423 total entries)

Previous

1 7

o0

9 296 Next
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Show Routes by GUI

What is it?

= For Administrator to review the routes setting using
GUI mode.

= Routing Table is hard to imagine as a graph by human.

_________________________________________

1st Semester |
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Show Routes by GUI

Problem?

= |nformation is missing from the given GUI
» Physical Location?
« Inefficient to display large amount of Vertexes

_________________________________________

1st Semester |
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Show Routes by GUI

Problem?

= |nformation is missing from the given GUI
» Physical Location?
« Inefficient to display large amount of Vertexes
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Show Routes by GUI

Improvement?

= We changed the design of GUI to be more user-
friendly in the 2nd semester.

= More information is provided in GUI

_________________________________________

\}\, — =F — ‘
5 I ®V{Toilet(9/F, Maj/Min: 18979,63426)|
S — J 1 5 -

X $ 2

o | I e N .
= 8jiHo Sin Hang Engineering
e - Building (SHB)
1 QIE&H TESE

4 HH B
= 1l o

all!

we 1. 2"d Semester
ary
L

-
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Inter-Building Routing
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Inter-Building Routing

Car-park Guidance System

d i
209 Semester (CGS)
I

[

| Content Management System ‘
X
I A N
{ API ) ‘ Web Management \
External ) ( Internal ‘ Beacon ‘ User ‘ ‘ Building ‘ ‘ Routing Lo ‘
MGT MGT MGT MGT 5
Beacon Name || Get Car-park ‘ Find Shortest | | Get Floor plan ‘ RO\lfil{g Table Creat'e ) C|~eat-e ) Crealte Add/Delete Route Inter-Bu||d|ng R t
Resolve Service Info API J Path Service Image API ‘ Update Module Modfiy ) X Modfiy ) X Modfiy I B | . Ou I ng
(JAVA) Remove ) |5 Remove ) | Remove \Blur":;;‘g ‘Blur:lt;:n ntra_ ul dlng
(" iBeacon ) (EddyStone ) ( For People ) (For Vehicle ) Search ) Search ) Search ) Show Routing Table
. N2 Floors e N2
GraphT DBC Triggered- \
[ JGraphT | [ ] | Update MGT ‘ Show Routes by GUI ‘ User App ‘
Modul
= (Add Floor plan ) (Del. Floor plan )
Basic Functions ) 1
XL
L N ) A —
| Beacon Discover | [ FloorplanDisplay | (  Navigation [ API ) | Advance Functions

n (iBeacon ) ( EddyStone ) ( Google Map API | ( Guidance Pointer )

. { {

Navigation Request Method Recommandation Operate Mode
By Keywords By Hit Rate Online
By Events By Physical Location Offline
u
By Location

Intra-Building / Inter-Building Routing

= Navigation inside a building
= Navigation outside a building
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Inter-Building Routing

Inter-Building Routing

= Navigation outside a building
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Inter-Building Routing

Inter-Building Routing

= Navigation outside a building
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Intra-Building Routing

Intra-Building Routing

= Navigation inside a building
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Intra-Building Routing

Building A

1 (®  Beacon
[

= Intra-Building Routes

- Inter-Building Routes

Building B

Final Year Project — Indoor Guidance Application




Intra-Building Routing

OK, but Why?

= Different Buildings cannot treat as a one
single building due to:

» Different Floor Plan
» Different Floor Level

 Different Physical Location

= Route Summarization

» Enhance the performance

Final Year Project — Indoor Guidance Application



Route Summarization

Reduce the size of routing table
= Performance increased

Let’s Consider the following example:

Beacon

Beacon Network
of Bridge

Beacon Network Beacon Network
of Building X of Building Z

Final Year Project — Indoor Guidance Application



Route Summarization

WITHOUT Separation | Separate routing to inter/intra buildin
P _ P g g9
Routing Table Routing Table
T T T T T T T T T T T T T T T T T intra-Building
N
€ Vi—;i - 77 srod 10 (.‘ﬂ'.'-"-'"—-‘) - ! — — l
~ |—gentries ‘J'JIY'T"‘-\‘-" zed 103 A

e — BUILDING l
summary route

-

e v ; \_Intra-Building )
| - |

| 1 |

| — |

| ',+\ :

: Uf'll’T‘dl’y YDJ'.C\I: e v ,;l — I

I |

1 |

N )

4 «_Inter-Building )

-.Jrr'n.:r','romc'L“ JILL J-T ) "

e ———
Size = No. of Beacon * (No. of Beacon —1) ' Size = NETWORK(X) + NETWORK(Y) + NETWORK(non-building) |

=g x8=72entries | =(3x4)+(3x4) +(3x4)=136entries
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Route Summarization

= Size of routing table is reduced by 100%
for the case has only 2 buildings.

= ~200% for 3 buildings...etc.

= Performance in calculating shortest path
also enhanced. (Routing Table Update
Module)
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Advanced Feature of Android
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Project Extension

Car-park Guidance System
(CGS)
A

[

Content Management System

X

N
‘ Web Management \

A
D) L L [ 1 1

External ) ( Internal ‘ Beacon ‘ User ‘ ‘ Building ‘ ‘ Routing Lo ‘
MGT MGT MGT MGT &
Beacon Name | Get Car-park | Find Shortest ‘ ‘ Get Floor plan ‘ Rouril{gTable Crs:;e ‘ Creat-e Crealte LGl DI R o . .
Resolve Service Info API Path Service Image API ‘ Update Module Modfiy ) Modfiy ) Modfiy - e NeW Featu res Of And I"Old Appl ICathn
(JAVA) Remove ) |5{ Remove ) |5 Remove [PSes (S
Building Building
( iBeacon ) ( EddyStone ) ( For People ) (For Vehicle ) Search ) Search ) Search ) Show Routing Table
N N2 Floors R N2
Grapht | ( JpBc | [ Triggered- )
| JGraphT | ] Update MGT ‘ Show Routes by GUI User App
Module

(Add Floor plan ) (Del. Floor plan )

Basic Functions

N Ll #

| Beacon Discover | [ FloorplanDisplay | (  Navigation [ API ) | Advance Functions

T T

(iBeacon ) ( EddyStone )

( Google Map API | ( Guidance Pointer )

Navigation Request Method Recommandation Operate Mode
By Keywords By Hit Rate Online
By Events By Physical Location Offline
By Location

New Features of Android Application
= Navigation Request Method
= Recommendation
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Navigation Request Method — 15t Semester

Input Method: “Tap on the destination (By Location)”
= How its work?

1) Press the destination marker (e.g. Lift)

zzzzzz

Destination
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Navigation Request Method — 15t Semester

Input Method: “Tap on the destination (By Location)”
= How its work?

1) Press the destination marker (e.g. Lift)

2) Confirm the selected one is the
destination

Final Year Project — Indoor Guidance Application



Navigation Request Method — 15t Semester

Input Method: “Tap on the destination (By Location)”
= How its work?

1) Press the destination marker (e.g. Lift)

2) Confirm the selected one is the
destination

3) The shortest path will be shown
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Navigation Request Method — 2"d Semester

Input Method: “Search (By Keywords)”
= How its work?

1) Press Search Button
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Navigation Request Method — 2"d Semester

Input Method: “Search (By Keywords)”
= How its work?

1) Press Search Button
2) Input Keywords

~r
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Navigation Request Method — 2"d Semester

Input Method: “Search (By Keywords)”
= How its work?

1) Press Search Button
2) Input Keywords

3) Select the location (e.g. FYP
Presentation)
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Navigation Request Method — 2"d Semester

Input Method: “Search (By Keywords)”
= How its work?

1) Press Search Button
2) Input Keywords

3) Select the location (e.g. FYP
Presentation)

4) Press Confirm Button
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Navigation Request Method — 2"d Semester

Input Method: “Search (By Keywords)”
= How its work?

Press Search Button
Input Keywords

Select the location (e.g. FYP
Presentation)

Press Confirm Button
The shortest path will be shown
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Navigation Request Method — 2"d Semester

Input Method: “Search (By Events)”
= How its work?

1) Sliding right to open the menu
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Navigation Request Method — 2"d Semester

Input Method: “Search (By Events)”
= How its work?

1) Sliding right to open the menu
2) Select one catalog (e.g. Events)

52 Facily
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Navigation Request Method — 2"d Semester

Input Method: “Search (By Events)”
= How its work?

1) Sliding right to open the menu
2) Select one catalog (e.g. Events)

3) Choose one event as the destination
(e.g. FYP Presentation)
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Navigation Request Method — 2"d Semester

Input Method: “Search (By Events)”
= How its work?

1) Sliding right to open the menu
2) Select one catalog (e.g. Events)

3) Choose one event as the destination
(e.g. FYP Presentation)
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Navigation Request Method — 2"d Semester

Input Method: “Search (By Events)”
= How its work?

1) Sliding right to open the menu
2) Select one catalog (e.g. Events)

3) Choose one event as the destination
(e.g. FYP Presentation)

4) The shortest path will be shown
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Recommendation

Why we need it?

= Actually, there are a bunch of location information
stored in database.

=| Browse | 4 Structure | L] SQL , Search ¥t Insert [& Export |5} Import #° Operations
BName o Name Location BDescript Image HitRate Catalog StartDate EndDate Latitude Longitude
2Lz FYP Room 122, 1/F, Ho NULL | https://uploac 7|Events 2016-04-25 09:30:00 | 2016-04-26 18:00:00 | 22.4178566318875 | 114.207200556993
Presentation |Sin Hang Engineering
Building
2Lz HSH 1021B  10/F. Ho Sin Hang NULL NULL 0 Other NULL NULL | 22.4180983836132  114.207353442907
Engineering Building
The Chin
AIT_G04 Public Talks |AIT G04, An NULL | http:/fwww.cj 47 | Events 2016-04-29 15:00:00 | 2016-04-29 16:00:00 22.41632 114.211894
Series by Integrated Teaching

Guest Artists, | Building
The Art of The Chi

C
CLP_57 Bubble Shop 57. Citylink NULL NULL 18 Shop_A NULL NULL | 22.3825135837829 114.18783634901
Plaza. 1 Sha Tin
Station Circuit
Franklin_LG_1 |PARKnSHOP |LG, John Fulton NULL NULL 12| Shop_A NULL NULL | 22.4181758680517 | 114.204570651054
Centre, The Chinese
University of
HSH927 HSH 927 9/F. Ho Sin Hang NULL NULL 0 Other NULL NULL| 22.418054372433 114.207411780953
Engineering Building
The Chine
HSH927 Professor 9/F, Ho Sin Hang NULL NULL 0| Other NULL NULL| 22.418054372433| 114.207411780953
Michael LYU |Engineering Building
Rung Tsong | The Chine
HSH927 Professor 9/F. Ho Sin Hang NULL NULL 0 Other NULL NULL| 22.418054372433 114.207411780953
Irwin King Engineering Building
The Chine
HSH_101 HSH 101 Room 101. 1/F. Ho NULL NULL 0 Other NULL NULL 22.4180983836132 114.207353442907
VIEW Lab Sin Hang Engineering

Building.
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Recommendation

Why we need it?

= |f every catalog are displayed, the app will Not be
user-friendly.

1) Menu List will become very long
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Recommendation

Why we need it?

= |f every catalog are displayed, the app will Not be
user-friendly.

1) Menu List will become very long

2) Some location will not be found in
some catalog (e.g. current location is
Fanling)
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Recommendation

Why we need it?
= |f every catalog are displayed, the app will Not be

user-friendly.

Menu List will become very long
Some location will not be found in
some catalog (e.g. current location is
Fanling)

Need to spend lots of time to find the
destination inside the content list

FYP Review Section
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Recommendation

How can we achieve?

= Based on GPS, reject all locations which are outside
the range (around 1400m, and accuracy < 40)

. YuuZoo Corporaucg\ : '.\
PN X\
\
/ \\
1400m |
(«
‘ L d
.| Current Location
‘V' 3
Reject outside T\ <
Go:{:é‘l‘e
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Recommendation

How can we achieve?

= |f the current location is CUHK...
= Here are some location in CUHK only

Name Location Catalog
Public Talks Series by Guest Artists, | AIT G04, An Integrated Teaching Building, | Events_A
The Art of CUHK 2016, The Chinese University of Hong Kong,

Hou Junming - To Tell and To Heal Shatin, Hong Kong

PARKNnSHOP LG, John Fulton Centre, Shop A

The Chinese University of Hong Kong,
Shatin, Hong Kong

Department of Computer & Science &
Engineering CSE

10/F, Ho Sin Hang Engineering Building,
The Chinese University of Hong Kong,
Shatin, Hong Kong

Department_A
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Recommendation

How can we achieve?
= On the “Event” page

=] ‘0= ByrooxW21:16 [

)

E & ParkED. \
\

A 4] 2016-04-29 15:00:00 - 2016-04-29 N
e 16:00:00 z

5 3 Public Talks Series by
e ) EE r Guest Artists, The Art
% ® / X of CUHK 2016, Hou
T f T ig| Junming - To Tell and !
w d To Heal A
>

: v
AIT GO4, An Integrated \

HitRate: 47

Current Location

; 2016-04-25 09:30:00 - 2016-04-26
18:00:00
-

|
&éf

- AlT

oom 122, 1/F, Ho Sin

. Hang Engineerin:
Suilding

SHB | |

Google
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Recommendation

How can we achieve?
= On the “Shop” page

P
-4 &%
< % =] 1
ty) YuuZoo Corporation ®
3 Oh2 E s ParkED. ‘\
°, SRER \
v'(:.’ (2 \.
PARKnSHOP X
LG, John Fulton Centre, The Chinese i.
University of Hong Kong, A

Shatin, Hong Kong

Current Location
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Recommendation

How can we achieve?
= On the “Department” page

YuuZoo Corporation

73 Department of Computer & \
Science & Engineering CSE i‘
o Sin Hang Engineering Building,

Current Location

Department
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Recommendation

How can we achieve?
= |f the current location is Fanling...

= Here are some location in Fanling only

Name Location Catalog

McDonald's Shop 2A & 2B, G/F, Union Plaza, 9 Wo Muk Road, Shop_ A
Luen Wo Hui, Fanling

Pizza Hut Shop 56A, G/F, Union Plaza, 9 Wo Muk Road, Shop_ A
Luen Wo Hui, Fanling
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Recommendation

How can we achieve?

= On the “Event” page

Current Location

No Event
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Recommendation

How can we achieve?
= On the “Shop” page

Current Location

Union Plaza

Shop
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Recommendation

How can we achieve?
= Where is “Department” in this case?

= 0% Bywox W21:16
Ze Parke. AL

Home
gy Events
53 Facility
{4, Shop

{4, Department

Abouts Us

0= Byrwox W2117
Ze Parke. L L

A Home
é Events
£ Facility
JJ Shop

Abouts Us

Fanling
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Recommendation

Let’s go through more details in different

scenarios
= |F Event is out of date, then it will not be shown in the app

~| Browse #t Structure L[ SQL , Search ¥t Insert [i& Export |5} Import J° Operations
Name Location  BDescription Image HitRate Catalog »  StartDate EndDate Latitude
Department | 10/F, Ho NULL NULL 3 Department_A NULL NULL | 22.4180983836132
of Computer |Sin Hang
& Science & | Engineering
Engineering |Building
CSE The
Chine
FYP Room 122 NULL | https://upload.wikimedia.org/wikipedia/commons/thu 7 Events 2016-04-25 09:30:00 2016-04-26 18:00:00 | 22.4178566318875
Presentation ' 1/F. Ho Sin
Hang
Engineering
Building
FYP Meeting Room 122 NULL NULL 13 Events 2016-04-18 16:00:00 | 2016-04-18 17:00:00 | 22.4178566318875
1/F, Ho Sin
Hang
Engineering
Building
FYP Review 'Room 122, NULL NULL 5| Events 2016-04-26 17:00:00 | 2016-04-26 21:00:00  22.4178566318875
Section 1/F. Ho Sin
Hang
Engineering
Building
Public Talks |AIT G04 NULL | http://www.cpr.cuhk.edu. hk/resources/events/photo/ 47 |Events 2016-04-29 15:00:00 2016-04-29 16:00:00 22.41632
Series by An
Guest Artists, | Integrated
The Art of Teaching
C Building
The Chi
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Recommendation

Let’s go through more details in different

scenarios
= |F Event is on the current date, then RzoBEELS

| Browse 3 Structure L] SQL , Search #t Insert [& Export =} Import ° Operations
Name Location  BDescription Image HitRate Catalog = StartDate EndDate Latitude
Department | 10/F, Ho NULL NULL 3| Department_A NULL NULL| 22.4180983836132
of Computer |Sin Hang
& Science & | Engineering
Engineering |Building
CSE The
Chine
FYP Room 122 NULL | https://upload.wikimedia.org/wikipedia/commons/thu 7 Events 2016-04-25 09:30:00 2016-04-26 18:00:00 | 22.4178566318875
Presentation ' 1/F. Ho Sin
Hang
Engineering
Building
FYP Meeting Room 122 NULL NULL 13|Events 2016-04-18 16:00:00 | 2016-04-18 17:00:00 | 22.4178566318875
1/F, Ho Sin
Hang
Engineering
Building
FYP Review Room 122, NULL NULL 5 Events 2016-04-26 17:00:00 2016-04-26 21:00:00 22.4178566318875
Section 1/F. Ho Sin
Hang
Engineering
Building
Public Talks |AIT G04 NULL | http://www.cpr.cuhk.edu.hk/resources/events/photo/ 47 |Events 2016-04-29 15:00:00 | 2016-04-29 16:00:00 22.41632
Series by An

Guest Artists, | Integrated

The Art of Teaching

C Building
The Chi
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Recommendation

Let’s go through more details in different

scenharios

= |F GPS is disable or its accurate value is too high (*low accurate
value is better), then...

= i ™~

%1 16¢ e Lady Shaw Building o @ \ Lady Shaw Building Q, % ©
gy % 3
% &,
D ® ® © C
B B 3 % & 5
@ ’ Yoo &%Q 5 ‘f“@‘%
a, % g >
36% 8% O R Bt ff &
®) . .
R, EETXA
- lg@&gg
gy
e
o TRE
% ) i.‘?-é
High accurate value Low accurate value
(Large Circle) (Small Circle)
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Recommendation

Let’s go through more details in different

scenharios

= |F GPS is disable or its accurate value is too high (*low accurate
value is better), everything will be shown

[ ]
Ea ParkED. [ﬂa ParkED.

A Home "™ Bubble

é Events gl.1op.57, Citylink Plaza, 1 Sha Tin Station
ircuit,

- Shatin, Hong Kong

Facility

gl shop

W
PARKnSHOP

#l_ Department
Jls P LG, John Fulton Centre, The Chinese

University of Hong Kong, >
Shatin, Hong Kong

Abouts Us

Pizza Hut

Shop 56A, G/F, Union Plaza, 9 Wo Muk >
Road, Luen Wo Hui, Fanling

McDonald's

Final Year Project — Indoor Guidance Application




Recommendation

Display the content of each catalog
= Every contents in catalog are sort by “Hit Rate”

| ‘0= By100% W 21:16 ‘0% By100% M 21:16 ‘0% Byr00% W 21:16
@e Parkep.
2016-04-29 15:00:00 - 2016-04-29
160000 Toilet Bubble
The nearest toilet > Shop 57, Citylink Plaza, 1 Sha Tin Station
Public Talks Series by Circuit,
Guest Artists, The Art Shatin, Hong Kong

of CUHK 2016, Hou
Junming - To Tell and
To Heal

AIT G04, An Integrated PARKnSHOP
Teaching Building,

HitRate: 47 The Chinese University LG, John Fulton Centre, The Chinese
of Hong Kong, University of Hong Kong, >
Shatin, Hong Kong Shatin, Hong Kong

’ Pizza Hut

Shop 56A, G/F, Union Plaza, 9 Wo Muk >
Road, Luen Wo Hui, Fanling

FYP Presentation

Room 122, 1/F, Ho Sin
Hang Engineering
Building,

The Chinese University

of Hong Kong, McDonald's
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Conclusion
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Project Tree

Car-park Guidance System

(CGS)

A

[

00-Programing
(Shortest Path Alg.)

| Content Management System ‘
N A N
‘ API ‘ \ Web Management \
External ( Internal Beacon ‘ ‘ User ‘ ‘ Building ‘ ‘ Routing Lo ‘
MGT MGT MGT MGT &
Beacon Name || Get Car-park ‘ Find Shortest | | Get Floor plan ‘ Rouril{g Table Creiat'e ) Creat-e Crealte Add/Delete Route
Resolve Service Info API J Path Service Image API ‘ Update Module ‘ Modfiy ) X Modfiy ) [ Modfiy
(JAVA) Remove ) |5 Remove ) [ Remove ) | [ %" ( ntra-
L 2 N ] Building Building
iBeacon ) (EddyStone ) (For People ) (For Vehicle) Search Eeanchil) ?:a“h " \5(Show Routing Table
N N oors = 5 = N
Triggered- Chowr Rontos ha CIIL
[ jGrapht | | JpBC | Ui%ate MGT ‘ Show Routes by GUI ) User App ‘
Module
— (Add Floor plan ) (Del. Floor plan )
Basic Functions )
XL
< N
e e e e B e e e e D | Beacon Discover | [ FloorplanDisplay | (  Navigation [ API ) | Advance Functions
1 A J— w— —
| 1St S ' CaLaRk Suldance B Eddys G I\LM API ) (Guid \L P
( iBeacon ) | tone ) [ Google Maj } ( Guidance Pointer )
| emester : system : z g e
e l T '
| ! ! 1
l : Navigation Request Method Recommandation Operate Mode
/ 1
1 By Keywords By Hit Rate Online
Content H yEeY Y
Management System : By Events By Physical Location Offline
: By Location
[ ; \ .
1
LAMP Model ‘ User App :
\
1
1
1
1
1
1
1
|

Routing table
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Function Demonstration
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Video
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