Indoor Navigation
System

Kickoff Event

https://github.com/platisd/indoor-navigation-system
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Initiative to form a hobbyist group.

How we got here
O

e Enhance developer community in Aptiv.
e Network to share ideas, knowledge base & skills.
e Group Members:

o Alex, Dimitris, Samuel.




Introduction to INS

An indoor navigation system that guides you to the
desk of your colleagues.

Initiative to form a hobbyist group
e Locate colleagues’ desks, resources easily
- Coordinate point on map..
- Navigation aid to point on map
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o Nodes
o Server
o  Client App

How it works @) O O %
Desks with e | :
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INS Node

Portable device

Transmits WiFi signal strength
WiFi Module (ESP8266)
Power Controller (ATtiny85)




Server

%o ——~
T 5 O
r...UU
.waN
vwoN O
558
§ T oo
> B = >
T C un -
O QW0 g
w R X Q5
= 5 .— &
wn 2w i
w o T
¥ o S



Client

Queries INS for location
Visualizes nodes location
Provides navigational instructions
Android (Currently), Web (TBI)



Current Status



Github Project -
Repository
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es 14 Pull requests 0
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Projects 1 Wiki Insights
In progress 2 +

(@ Backend Impl - Data analytics
#7 opened by samupdweb

fepic] server. W

(@ Low ins-service (server) coverage -+
#78 opened by platisd

{+ Settings

Ready for internal acceptance 20

(& Missing readme in project's
root

#76 opened by platisd

(% Frontend Android App
RS, S e

iplicate

GitHub Project -

verage
negrauon

d the Power

vare =

Manage

on setup

w
tegration

& Extend DataStore helper
functions

#6561 opened by samupdweb

Automated as Done

+

.

v

Manage

Ready for customer acceptance 1 -+

(& Missing initial implementation of
power controller

#23 opened by platisd

G

@® Unwatch~ 2

+ Add cards

Done 16

(I Add New REST Acf
Resolving Device F

#28 opened by samup

(& Apply corrections 1
board

#29 opened by platisd

fopictins-nodo] bua

(& server related files
repository
#2 opened by platisd

good first issue BT

(& Modify database s
#27 opened by samup

(& Backend Impl - RE!
#4 opened by platisd
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I l u L. piausa/ inaoor-navigation-sysiem © Unwatch~ | 2 s Star | 1 YFork | 3

Code Issues 14 i Pull requests 0 Projects 1 Wiki Insights Settings

PrOJ ec't - Setup android app #75 —

platisd merged 15 commits into dev from setup_android_app 15 days ago

P u l (= Conversation 10 © Commits 15 [ Files changed 41

r platisd commented 16 days ago Owner DY Reviewers
9 samup4web v

Req u e St S Description e :

« Sets up an initial android front-end application that allows users to locate the desks of their colleagues i
ssignees
o Basic Android application that executes GET requests o

o Travis Cl build No one—assign yourself
o Initial tests (need to learn more on how to do this!)
o Initial test c: ge (need to ge!) Labels

« Changed server responses, for getting the location of a node or an employee, to well-formatted JSON None yet

strings for easier parsing on the front-end. See se7a4as .

Overall, most time was spent in trying to make the Android app build on Travis and to get coverage reports Frojects

show up correctly. This commit decreases the overall coverage since | currently lack the knowledge related None yet
to the gimmicks of Android testing. However, this should not be an extremely difficult task and once this pull

request is merged, | will open a relevant issue. Milestone

No milestone

Solved issue(s)

Notifications
Fixes #73



INS Node
Hardware

e 3rdboardrevision
e Optimizations
e Verify low power




HTTP REST Server

Pistache - http://pistache.io/

POST http://localhost:9080/set_rssi/15/

POST http://localhost:9080/resolve pos/15
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POST http://localhost:5300/reset_pos/15

GET http://localhost:5300/get_device pos/15

GET http://localhost:5300/get_employee pos/3405



http://pistache.io/

Backend Database

SQLITE

E E access_points
(

mac_addr
poS_x
pos_y
pos_z

);

device_id I
employee_id
pos_x REAL,
pos_y REAL,
pos_z REAL,
datatime default current_timestamp

=
o
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EA - sample_dev_10
(
id 1
mac_addr TEXT,
rssi REAL,
datatime default current_timestamp

);7
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Indoor Navigation System

Android App

Enter the node id you wish to fetch!

e Basicapp to find node location
e Node ID as parameter
e Locationdata




build 'passing

platisd / indoor-navigation-system

Current  Branches Build History ~ Pull Requests More options

Default Branch

v dev

: \/ ! l‘«i'_“-“ \/
23 builds

e Triggersonevery commit

e Testsall platforms

e Builds app and server X O X
e Simple configuration

X increase_ins_service_coverage

3 builds

v/ resolvelocation

1 build

v/ master # 102 passed c540999

12 builds 2 months ago ®© GitHub
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Test « Fancy graphs

o Easytoaccess

Coverage . Triggered by CI




Position localization - Trilateration

e RSSI levels from wifi points to be used

e RSSlis mapped to received power level

e Multiple power levels measured over fixed
sample times

e Random shadowing and fast fading is removed
by filtering (Kalman) over time

e Distance computed with pathloss power
received
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—— Distance loss
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Position localization

e Known positions for all wifis in
building

e With known positions of wifis as
center of the circle, distance from
received power, solve the three
circle problem = {x,y,z}

(x5 — xl)z + (ys — yl)2 = (rs — 317'1)2
(z — 22)" + (s — 12)° = (rs — 5272)”
(5= JC3)2 + (ys — y3)2 = (rs — 337‘3)2-
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Vision

e First phase

(@)

Location detection with no navigation

e Second phase

(@)

(@)

(@)

Active navigation assist

Google Assistant or Alexa integration
Enhanced security

OTA updates / Continuous Deployment

Cool casing for nodes

TomTOM




How to get on board

e Create github account (or use existing account)
e Openissue onrepository

e Request collaborator access

e Request Slack channel access

o Provide your Aptiv username (e.g. johan.johansson)

%GitHub

e Githubrepo - platisd/indoor-navigation-system



https://github.com/platisd
https://github.com/platisd/indoor-navigation-system

Time for
action!
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Questions?

github.com/platisd/indoor-navigation-system



https://github.com/platisd/indoor-navigation-system

