aws

COMMUNITY DAY

AOTEAROA




aws
p —

COMMUNITY DAY

Detecting Falls in Aged Care — A MLP Story

Matthew Gillard | September 18 2025

/

He/Him 7 \\§\
CTO / Co-Founder N
CuidadoConnect

Cuidadobonnect

aws ) N A
> © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.




Agenda

Problem we are Data Partitio’ﬁing 3’
solving

Understanding the Realtime Escalation
requirements

Minimum Viable LELGEVENS
(Lovable?) Product

Enriching Events
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A Typical Aged Care Room Setup

Pressure sensor floor mats

Bed alarms

Infrared switches
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How Tech Can Help

=

mmWave
sensor

mmWave
sensor
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Understanding your stakeholder personas

« Aged care facility manager
= Reporting Batch

= Prioritization of care
= Record of falls and recovery times Batch

= Compliance pstch

« Nurse
= Falls detection and response
= Prioritisation of care




AWS loT Core Refresher

 Standards based Domain configuration - MQTTS, MQTT WebSockets
or HTTPS endpoints

« An 10T device publishes an event to the endpoint

« One or more rules

« Process the events




Event Payload

{
"payload": {
"deviceId": "id_MTA60Qc6WKQ6NX",

"fallLocX_cm": 10,
"fallLocY_cm": 74,
"fallLocZ_cm": 41,

"idOfTrigger": 2,

"'status": "fall_detected",
"timestamp": 1742341856960,
"type": "fall"

fry

"type": 5

¥
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Site Testsite Room Bedroom Device id_MTA60 RERTGENjA

@ Last6hours v Q &) Refresh
State Visualisation Last 12 hours

in_room

23:30 00:00 00:30 01:00 01:30 02:30 03:00 03:30 04:00 04:30 05:00 06:00 06:30 07:00 07:30 08:00 08:30 09:00 09:30 10:00 10:30 11:00
== In Bed Out of Bed == In Room Vacant

Fall Alerts Bed Presence Last 12 hours Bed Occupancy Room Status Last 12 hours

Add Alert Recipient Alert Recipients

Name name mobile
Email Address Matt Gillard +6141

Mobile

Panel Title Last 7 days

time deviceid

2025-04-27T10:52:00.000+10:00 id_MTA6ON ®H B QERTgENjA
2025-04-27710:46:25.000+10:00 Occupied id_MTA6( EEEQ6RTgENjA
2025-04-27T709:53:24.000+10:00 id_MTA6G mammm m<Q6RTgENA
2025-04-27T709:50:55.000+10:00 Occupied id_MTA6C™ HN EEN:Q6RTgENjA
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V1 =PoC=MVP

(\ AWS loT
~ P

___ Check for update
AN \ﬁ
\ 4
Contacts DB

4\

Subscribe contact

-

Customer {'}
Device
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SNS Action (Alert)

5\_\ @
Transform Alert Topic

Event Topic =

Transform Alert

— —>

udWatch Logs

CloudWatch Log

metric filter
Grafana Dashboard

Persist Event

58

Firehose Athena
(Event persistence)




An MVP allowed us to ...

Good
- Understand the data ...
« ... enough to be able to query it intelligently

« Answer business questions with batch and real time questions
accounted for

Not so good
 Data is only setup for a single tenant

« A Grafana dashboard is not really consumable at scale
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MLP - Adding Tenant Context

1. Event published to topic

} Z}L_\\_, /devices/<deviceld>/events

0 ' Event Enrichment 2. |0T Rule calls Lambda function
Customer loT Lambda action

Device for incoming event to lookup

@ AWS loT

o tenant and enrich payload

/tenantld/deV|ces/<deV|ceId>/events

l 3. Republish to a new topic with
Firehose
< (Event persistence)  [ftenantld prepended

loT Rule C 4. |loT Rule then sends event to
tenant data store

SNS
(Realtime Processing)
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Intelligently querying incoming events

sql: "SELECT *, topic(d4) as deviceId FROM
'/+/devices/+/events’ where type = 4",

firehoses: [

i

deliveryStreamName: "cc_presence_${topic(2)}",
roleArn: ccIoTToFirehoseTopicRole.arn,




!{Enriched Event

"cc_mgtt_trace_id": "18ec95uU5-1U2e-c5fc-2216-821Ucl2b63ULU",
"tenant_id": "B7A79033-2970-U41E2-9C2E-B2C731595481",
"timestamp": 1742341856960

"mgtt_enriched_at": "2025-03-18T23:50:58Z"




Athena Partition Options

« Hive Style

= s3://bucket-name/year=2025/month=11/day=01/data.json
= Glue catalog compatible

= New partitions requires intervention

« Non Hive — Athena Partition Projection
= s3://bucket-name/2025/11/01/data.json

= Some services like Firehose and CloudTrail deliver in this format natively

= Not Glue catalog compatible

= New partitions able to be queried automatically
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Firehose Dynamic Partitions

year: (.payload.timestamp/1000 | strftime(\"%sY\")),
month: (.payload.timestamp/1000| strftime(\"%m\")),
day: (.payload.timestamp/1000| strftime(\"%d\")),
device id: (.deviceld)

Allows for a custom S3 Bucket Prefix:

<tenant_id>/presence/
I{partitionKeyFromQuery:year}-!{partitionKeyFromQuery:month}-!{partitionKeyFromQuery:day}
/'{partitionKeyFromQuery:device_id}/

WH%Ch maps to thls 53 //<tenant _id>/presence/2025-04-20/id_device/data. json
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Athena Partition Projection Configuration

CREATE EXTERNAL TABLE "presence  (

PARTITIONED BY (
~day string,
"device_id string

)

LOCATION
's3://<bucket-name>/<tenant-id>/presence’
TBLPROPERTIES (
‘projection.day.format'="yyyy-MM-dd',
'projection.day interval'="'1",
'projection.day. 1nterva1 unit'= 'DAYS',
'projection.day.range'="'2024-10-18, NOW',
prOJectlon.day.type'='date',
prOJectlon.dev1ce id.type'="1injected’,
prOJectlon enabled'="'true’
'storage. location. template 's3://<bucket-name>/
: <tenant-id>/presence/${day}/${device_id}/’

}
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Falls Escalation

A
& —E N @T i

Events

SNS Event Falls Event
Topic Queue

> —

Stream EventBridge

&R Step Function

gﬂ @ =it e

DynamoDB
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Step Functions Workflow
®

DynamoDB: Updateltem
StoreExecutionld ©

AWS Lambda: Invoke
Ji Levell ©

Choice state
Checkteveti @
1Result.Notificationltem
. Wait state
WaitLevell ©

C AWS Lambda: Invoke
. Level2 @

$[0].level 1Result.NotificationAckr

$[0].lev sult.Notificationlterr

Wait state
i O

AWS Lambda: Invoke
oo Level3 ©

It.NotificationAckr

Pass state
Finish ©
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» CuidadoConnect

MAIN MENU Settings
] Occupancy Configure your account and application preferences.
Summary

@ Dashboard

[~2  Activity History

£ Settings

SUPPORT

@©® Help & Support

Notifications - Privacy Appearance Devices

Escalation Path Configuration

TestSite v

~

admin@example.com

Configure how alerts are escalated when fall events are detected. Each level represents a contact that will be notified in sequence if the previous level does not respond.

Level 1 (Primary Contact) Enabled @
Mobile Number

+61 38 VERIFIED
Examples: +12125551234 (US), +61410123456 (Australia), +447700123456 (UK)

Email Address

Select or type an email address

Wait Time Before Escalation (minutes)

-
5 v
Level 2 (Secondary Contact) Enabled o

Mobile Number

Select or type a phone number
Examples: +12125551234 (US), +61410123456 (Australia), +447700123456 (UK)
Email Address

matt@¢ z VERIFIED

Wait Time Before Escalation (minutes)

A

1




# CuidadoConnect Testsite v admin@example.com

MAIN MENU

Dashboard

Welcome to CuidadoConnect! This is your dashboard where you'll see monitoring information and alerts.

ul Dashboard

A
H ctivity History Bed Status (Past 24 Hours)

A Notifications == Total In Bed A Total Out of Bed Total Vacant

27 27 21

©  Settings

Account

Management Fall Monitoring Statistics

SUPPORT  Total Falls V' Recovered Week v Assisted Week v
= # CuidadoConnect Testsite v (&) admin@example.com 7 e g support 3 0 0
No change s previous year No change vs previous week No change vs previous week
MAIN MENU
Oceupancy Activity Timeline
[ Summary Falls Trend (Past Year)
Start Date End Date
@ Dashboard
September 13, 2025 313 PM September 14, 2025 3:13 PM
I Activity History
Room Filters
& Settings Bedroom X 4 AddRoom v
Event Type Filters
SUPPORT
InBed OutofBed X  Occupied X  Vacant Fall
® recovered assisted

@  Help & Support
Apply Filters

Today  Yesterday

Today
EVENT TIME ROOM
kS out Of Bed 11:54:04 Unit-Default/Bedroom
m In Bed 11:53:32 Unit-Default/Bedroom
Vacant 10:41:27 Unit-Default/Bedroom

Occupied 10:37:51 Unit-Default/Bedroom
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GAELCENENS

« Go low code initially

= Fast

= Dashboards that solve problems to get buy in

= Utilise Cloudwatch Metric Filters to visualize states
« Batch or Realtime?

= Understand your customer needs

= Visualise events
« Enrich your event payloads

= Always add useful fields as your event passes through your pipeline

= Useful for debugging later
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« "An MVP proves it works; an MLP makes it indispensable.”
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https://www.cloud-dialogues.com/

ORIGINAL PODCAST

DIALOGUES

CLOUD FOR EXECUTIVES

Every second Thursday

cloud-dialogues.com
DIALOGUES
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Thank you!

Matthew Gillard

If you want to chat further

scan the QR for my
LinkedIn! =>
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Goto
pigeonhole.at

Enter passcode

AWSCDNZ25
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