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Planned Tasks for Sprint 4

e Finalize hardware prototype
o 3D Case

e Workon Zigbhee
e |mprove gateway functionalities

e Evaluate the whole system



3D Case

e Slightly larger

e Now all the hardware fits
into the case




ZigBee

e Tried alot but could not solve the

problem e
o ZigBee modules do not connect Z I ee
properly



What would change if we use ZigBee?

CUP

e Use advantages of ZigBee
o Low power
o Mesh Network ZigBee
e AddZighee2Mqtt on PI
o MQTT Broker




What would change if we use ZigBee?

e Cup Provider (Bar) can decide what to use Cup Wi-Fi Manager

o ZigBee

or SSID

o  WIFI
Password



What would change if we use ZigBee?

A/ZigBee'

WIFI > CU P

CUP




Gateway & Frontend

e Improved gateway & frontend functionalities

o Bugfixes

o  Returnamount to pay

o Added timeouts to increase usability

@ React



Games

Rainbow dance mode
Team cheer

Guess Who

Alcohol percentage scale

Leaderboard
o  Get points for every drink
o  Get points for every won game




Browser:

HOME CHEERS ORDERS

Guess Who

L

e Coordinating cup, gateway and cloud )
prin

functionalities

e Toparticipate, a user has to upload an
image of him

e Thecloud detects faces face and blurs
GUESS WHO

e The gateway pulls all the images and
displays them

e Thefirst player to cheer with the
target wins

Blood Alcohol Concentration

O




Gateway:

Guess Who

e Combining cup, gateway and cloud
functionalities

e To participate, a user has to upload an
image of him

e Thecloud detects faces face and blurs
them

e The gateway pulls all the images and
displays them

e The first player to cheer with the
target wins




Gateway:

Guess! Cheer!

Guess Who

e Combining cup, gateway and cloud
functionalities

e To participate, a user has to upload an
image of him

e Thecloud detects faces face and blurs
them

e The gateway pulls all the images and
displays them

e The first player to cheer with the
target wins

Macron has won 100 points !



Choose random

player and display
his hidden image on O
the screen
(User2)

send images and ids of
participants

Userl User2 Gateway Cloud
- Upload ) 5
image . 5 >
From the 5 H
browser < - 5
. : Confirm upload =
: request participants

R T

Set Userl in sender
mode

Set User2 in receiver
mode

Cheer

IEEEEERE)

The user ids are sent to the
gateway

IEREEERY)

Q)

The score
of Userl is
updated
and
choose a
new
player or
pull ...

Detect face and hide it +
Register user to the game



Evaluation Power Consumption

e ZigBee would be roughly
consume
Ya of WIFI.

e 600 mAforthe LEDring

e upto150mA forthe NFC

IEEE standard

Age: as of
Frequency

Channel Bandwidth
Range

network type

speed

Power consumption

Power consumption
(our devices’ datasheet)

Bit time
Other

WiFi

802.11.x

1985-1997

2.4/5/60 Ghz

0.3/0.6/2 MHz

30-100m

PAN & WLAN

802.11a bc: 11-54 mbps; ac: ~7 Gbps

0.87 watts (24h test)

ESP32:
~80-108mA

0.00185 micro sec

ZigBee

802.15.4

1999-2004

868/915 Mhz, 2.4 Ghz

1 Mhz

10-30m; new: <= 100m

WPAN

250kbps

1/4% WiFi power consumption

0.39 watts (24h test)

~10-100 mW

Tuya:

sleep mode avg.: 1.4 pA

sleep mode max: 3 pA

constant receiving: 8 mA

TI CC2530:

connected: 13uA(Min) ~ 3mA(max)
disconnected: 13uA(Min) ~ 36mA(max)
switch & perform new operation ~20mA
Operation 1*: ~101mAs over ~6.6ms
Operation 2**: ~388mAs over ~23.9ms
4 micro sec

No strain on WiFi network & less prone to interference
No cloud & LTS manufacturer dependency
Offline operateability

open protocol (pros and cons)

Router works as a hub -> found in most homes Does require a smart hub (but almost limitless # of devices)



Evaluation Wireshark

e Standard packages that were
expected:
o DHCP
o TCP Handshake
o MQTT Connect

e Update GW <->Cup
o 123 Byte Frame

e every 15sec MQTT ping packets.
o deactivate keepalive

| W ip.adde == 192.168.137.39

No. Time Source Destination Protocol  Length  Info
r 10 2.642431 192.168.137.1 192.168.137.39 T 123 10003 » 65307 [PSH, ACK] Seqel Ackel Wine64478 Lon=65
L 11 2.713468 192.168.137.39 192.168.137.1 L(<d 54 65307 < 1000) [ACK] Seqel Acks=70 Wine5586 Lons@

Frame 10: 123 bytes on wire (984 bits), 123 bytes captured (984 bits) on interface \Device\NPF_{9469450F -ABES-44AF -BEF@-463EC29EACCT), id @
v Ethernet II, Src: 42:45:20:99:¢2:66 (42:45:20:90:¢2:66), Dst: Espressi_eB8:16:40 (24:0a:c4:08:16:40)
Destination: Espressi_e8:16:40 (24:05:¢4:08:16:40)
) Source: 43:45:20:99:¢2:66 (43:45:20:90:¢2:66)
Type: IPv4 (Ox0800)
» Internet Protocol Version 4, Src: 192.168.137.1, Dst: 192.168.137.39
Transmission Control Protocol, Src Port: 10093, Dst Port: 65307, Seq: 1, Ack: 1, Len: 69
v Data (69 bytes)
Data: 304300156175702¢32343230413241342345383231363234307002202022036F6c617222..

[Length: 69)
2403 (4 e8 16404245 2090 C266 0800 4500 $ - @IE . f E
00 6d 40 OF 40 00 80 06 27 02 ¢0 28 §9 01 c® 38 @@ -
89272713 66104349 8732d7 1750 f3 5018 T CI -2 [P
) £b de ab 9d 00 00 30 43 00 15 63 75 70 2f 32 34 oC «cup/24
33 30 41 32 43 34 30 45 38 32 31 36 33 34 30 7 :GA:CA:E 8:16:49(
©3 20 20 22 63 6f 6c 6f 72 22 3a 20 22 72 67 62 “colo r": “rgh
" 283235352¢302c30 29222 0220202264 (255,0,0 )", "
) 6F 64 652232202231 2@ 7d ode™: "1 "}



Plans for the future / final documentation

e Evaluate more:
o  Power Consumption

o Trafic



