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https://youtu.be/BKi4vqV8q0E
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The ABzero system
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The Smart Capsule and Spoke platform
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Temperature management

Door lock release

Flight monitoring



The blood and blood components UN3373 box
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Current sensors onboard

Bluetooth 5.0 Temperature and
Humidity Beacon

Wired temperature and humidity
sensors



Bluetooth 5.0 Temperature and Humidity Beacon




CYBERLEGs ++

Inertial Measurement Units (IMU)
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CYBERLEGs ++
IMU rev. E

Produced 60 UWB IMU devices (rev. E — last version) ! W R ‘

Produced CTRBv2 and UWB2SPI Ny N G
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CYBERLEGSs ++
IMU fw&hw development

» functions and USB instructions to set digital low pass filter (DLPF) for accelerometer and gyroscope.

» functions and USB instructions to set avalible full scale ranges for accelerometer and gyroscope

» functions to set internal IMU output rate divider (fs = | kHz, DLPF: on)

» functions to set predefined MCU's timer sampling frequency:

» {I1,10,20, 50, 100, 200, 250, 400, 500, 800, 1000} Hz ! — i — N

»  UWB IMU rev. E devices produced
» straps for wearing devices

» plastic IMU cases 3D-printed
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CYBERLEGSs ++
Software Application - WSA Test Suite

WSA Test Suite: configure, test, measure:

device conﬁgu ration Confgraton | MUDsta | IMUsNstwork | Ansiyie SevsdData | Firmars Usdsts

reading IMU data from single device over USB | o m robolab
network of IMUs —

version: 3.00
QuickInfa  Global Register  Pre Configures  Sensors

comze

master device in network with 6 remote devices
9-DOF IMU (MPU-9250) and temperature data
pressure sensor (MS5611-01BA03) + temperature data

00710

ch1 34544 MKz (4992 Méz)
10

WEAUL_UWBIMU_revE

207836754142

Basic

1W0ms

250 Hal .97 ms| 8 kHe//4000 Ha|0.04

218 Hz| 188 ms| 1 kriz
000 dps

radio (DWM1000) received signal strength data
packet counters (master + remote devices)

packet loss calculation

battery level indicator =

raw ADC or Sl units display of output data

WSAUL UWBIMU.ren is selected.

option to save data to file for later inspection (up to 30 min) -

upgrade firmware over USB

Mount SD Card, File open, Data display
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CYBERLEGs ++

Software Application - WSA Test Suite

N WSAUL Test Suite SAUL Test Suite
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& WSAUL_UWBIMU_0714 | . 4, 'WSAUL_TEST_IMU_0715 ‘ o
1
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Software Application - WSA Test Suite

N WSAUL Test Suite

CYBERLEGs ++

File File
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CYBERLEGs ++

Software Application - WSA Test Suite

© Units (12:06:18) Connected to com32 IMU!
(12:06:18) Number of plot windows are auto set from data avaliable to plot! (Select less if neaded)
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System architecture detail

%2520

—
L’! -

SPOKE

Simcom 4G
module

M8 obolab

Electric lock

Internal Battery

Raspberry Pi3

Live monitoring

Al algorithm

Display

Mavros/m
avlink

UAV

www.abzero.it




Sensorizing the Smart Capsule

Slide vibration monitoring

Capsule vibration
monitoring

ABZERO




Timeline (December 15t — October 15)

WP1: Technology transfer

» Task 1.1: Analysis of ABZ's sub-systems monitoring requirements [Month1 to M1]

« Task 1.2: Adaption/Implementation of new sensors on the IMU device [M2 to M7]

e Task 1.3: Firmware and hardware integration of the IMU device in the flAIX system and
lab testing [M4 to M7].

Milestone #1: 2.0 version of the ABZ’s system integrated

WP2: Test and demonstration

e Task 2.1: Obtainment of flight authorization [M7 to M7]

» Task 2.2: Field tests and demonstration in operating conditions (5 delivery missions)
with KPI check [M7 to M9]

e Task 2.3: Fine-tuning and final modifications [M8 to M9]

Milestone #2: 2.1 (final) version of the system integrated (after fine-tuning)

WP3: PM, IPR agreement design & Dissemination [M1to M9]

 Task 3.1: IPR licensing agreement design and signature [M1 to M1]

» Task 3.2: Preparation and publication of abstracts and presentations (R, PU). [M3 to
M9]

 Task 3.3: Elaboration of MP (Mentoring Plan) Initial plan, Intermediate report [M9 to
M9]



Current and past projects
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