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Honesty, diligence and MAXimum
knowledge of our products is our
standard.
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From geeks to geeks. Something that everyone can
try. The true power of open source, with a touch of
Al magic.
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The Idea in One Picture

Camera - ROl processing = Inference - JSON/MQTT/HTTP - Zabbix

{
"main": {

"value": "103.4210",

"raw": "103.4210",

"pre": "103.4210",

"error": "no error",

"rate": "0.023780",

"timestamp": "2025-10-10T16:00:00+06200"
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water meter ESP32-CAM APl number preview . : o

(Images stay in LAN; we send results, not streams)




The Idea in One Picture

Camera - ROl processing = Inference - JSON/MQTT/HTTP - Zabbix

Digitizer - Al on the edge - Initial setup

An ESP32 all inclusive neural network recognition system for meter digitalization

Next Step Abort Setup Sellc Frogrees: WIFI Signal: Good (-57dBm)

Welcome to the setup of the Al-on-the-edge-device
655 woss :
P 39.9899 m cx
JoV B E T ILE ' = Asimple Setup Wizard is ready at
B ‘
D e .
e e e e o http://<IP-of-your-device>/setup.html

be completed and the device restarts automatically to the regular web interface.

Note: All settings of the initial setup will be also accessible using regular web interface. See documentation: Initi
additional explanations.

. . o s
You can navigate forward and backward during the setup with the buttons "Next Step" and "Previous Step".
Wi 0 o “Abort Setup th scu il b SKiped and abon srcen il be rosened you Can relaunchn It anytime py viSIting tha
To restart the setup process, push the button *Restart Setup".
This is an overview over the seven steps

1. Adjust lens focus and check for reflections of flashlight
Ensure you camera lens has proper focus to object and flashiight do not create any distoring reflections.

.
. directly.
Create the reference image.

Itis the base for the position referencing and the identification of the digits and counters.

fine two unique alignment marker.
They are used to perform an orientation alignment of the taken camera images before further processing

Define ROI's for the digits.
They will be used to digitize the digit part of your meter.
NOTE: If your meter has no digits, this step can be skipped.

Define ROI's for the analog counters.
They will be used to digitize the analog part of your meter.
NOTE: If your meter has no analog counters, this step can be skipped. [ |

For a quick start, use the DEMO data from the

Further configuration of your device can be done here.
NOTE: This can also be performed later with regular web interface, e.g. to setup any publishing service like MQTT

Setup Completion: End/Abort setup mode . . .

In the final step the setup mode needs to be property terminated by pushing the button in this page. o m o re O s I t O r' .

NOTE: This is important, otherwise the setup mode is recalled again after reboot. . .
Please be patient when switching to another step. The device takes some time to load all needed information!
If you need support, have a look to the documentation or the

Have fun with your Al-on-the-edge-device!
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One Picture

Camera - ROl processing = Inference - JSON/MQTT/HTTP - Zabbix
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Digitizer - Al on the edge - Initial setup

An ESP32 all inclusive neural network recognition system for meter digitalization

Restart Setup | Previous Step Next Step Abort Setup Setup Progress:

IF1 Signal: Excellent (-52dBm)

Step 4/ 7: Configuration Of ROIs For Digit Numbers

Digit ROI

¥ CLICK HERE for usage description. More infos in ¢ nfigurat
Region Of Interest (R

digit numbers can be defined on this page.
processin

If no digit numbers need to be pe
by deselecting "Digit ROI Processing”

d, disable digit
fault one number it ROIs + 1-x analog counter ROIs wh

together) is predefined and alre: o drop down "Number sequence”. If you need more than one number seques

additional one's can be added with the buttons next to the drop down. Each number sequence will be processed separately.

an 58

Using drag and drop by mouse of by manually en
numbers on the refe

to be really pr
number sequen:

ring the parameters into the given fields the digit ROIs can be positined o the digit
ence image. To have proper ROI ¢ ase ch R qurati n

To create new ROIs use "New RO

The order of the ROIs defines the position (and therefore the multiplication factor) within the reading sequence. The position in the
number sequence can be changed with the buttons "Move ROI Lower" and "Move ROI Higher". The multiplication factor which is
shown below the ROI drop down is the multiplication factor of pure position/order in number sequence and the factor right-hand side to
this is the additionally corrected by decimal shift setting (configuration, expert parameter, default: 0)

After definition of digit ROls is completed don't forget to save with the “Save Config" button!
NOTE: There is no need o perform a reboot after every saving or stef nt to reboot after all configuration steps (reference
image, alignment, ROI configurs

jon) are completex te new configuration

o Digit ROI Processing
r Sequence:

New Sequence te Sequ

New ROI Rename ROI Delete ROI

Move ROI Lower

The following
 Show all ROls

G L ct ratio
LK y. Ax and Ay between ROIs
B Keep equidistance of 8 bet

nly used for are not p

n all ROIs




The Idea in One Picture

Camera - ROl processing = Inference - JSON/MQTT/HTTP - Zabbix

Digitizer - Al on the edge - Initial setup

An ESP32 all inclusive neural network recognition system for meter digitalization

Restart Setup wp Pro

Step 5/ 7: Configuration Of ROIs For Analog Counters
Analog ROI
d ¥ CLICK HERE f
INItMAX
o

Region Of Interest
disabl

) for analog n be defined on this page. If no anal
ounter p ting “Analog ROI Processing”
By d ef seq ; x digit RO
together) is p .

& "Save Config” b

sufficient to reboot after all configura

8.131

85.09

TCS 142/91-8971

setup, they are not persisted on the de




The Idea in One Picture

Camera - ROl processing = Inference - JSON/MQTT/HTTP - Zabbix

G Digitizer - Al on the edge - watermeter

An ESP32 all inclusive neural network recognition system for meter Digitization

Overview Settings v Datav System v

Value

Previous Value : x initMAX

444.70000
Raw Value
103.6623

Value Status

Neg. Rate - Read: - Raw: 103.6623 - Pre:
444.7000

Process State

Flow finished (11:34:42)

System Info

Date/Time on device: 2025-10-06 11:34:43
Last Page Refresh:11:34:43

CPU Temperature: 48°C

WIFI Signal: Good (-60dBm)




The Idea in One Picture

= Many enterprise signals are still analog (meters, dials, LEDs, displays).

Works with tiny budget and off-the-shelf parts (510 - $20 USD).

A simple “Al game” anyone can try, learn, and extend.

Who built it?

Open-source (non-commercial limits; credit: Josef / jomjol)
https://github.com/jomjol/Al-on-the-edge-device

Edge Al converts images - numbers locally (privacy, no cloud lock-in).




The Idea in One Picture

Camera — ROI processing — Inference — JSON/MQTT/HTTP — Zabbix
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= (QOV2640 camera (2 MP).
= ESP32-CAM (ESP32, 8 MB PSRAM), 2.4 GHz Wi-Fi; power 5V / > 500 mA.
=  microSD > 2 GB with FAT32.
=  Use ESP32-CAM-MB (USB-UART) for programming and power;
connect with a USB-C cable (a USB-mini board variant is also available).
= Data cable for firmware upload, power delivery and debug console access. .

= RV
st



The Idea in One Picture

Camera — ROI processing — Inference — JSON/MQTT/HTTP — Zabbix

= Workshop Al Monitoring Kit — everything you need ton
get started. '

* Recommended: CAM Adjuster for precise lens fine-
tuning.

» The kit includes a demo holder; for specific setups, you

can 3D-print your own design/mount.
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How to monitor this
with Zabbix



Why zabbix

= Mature open-source platform — built-in alerting, SLA and escalations

= Broad inputs — HTTP Agent, MQTT (Agent2), Trapper (push/pull)

= Large data storage (including images) — store long-term time-series and image snapshots for audits,
comparisons and model tuning

= [tem Browser — double-check image and numeric values side-by-side

= Clean widgets — build clear, readable dashboards

= Calculated/Aggregate items — daily/monthly statistics and rollups

= Easy-to-configure notifications and escalations

= Because Zabbix is COOL!!!




Why Zabbix

Monitoring from Zabbix server or proxy via HTTP Agent
Easy to check and get your data

ZABBIX  »




Why Zabbix

Monitoring from Zabbix server or proxy via HTTP agent

Test item

Get value from host |+
*Name | Watermetter RAW Data Host address

Type |HTTPagent Test with Server
* Key | wattermetter.raw
Type of information | Text
*URL | http:/10.1.1.108/json
Not supported
Query fields

Previous value Prev. time

End of line sequence

Request type Result "value": "295.505", "raw

Request body type JSON data XML data { Get value and test ] =

Request body

Headers 1 S }

}




Why zabbix

Sending data via MQTT (recommended)

o TN
, Mk B3

AGENT 2
MQTT

- — A




Why Zabbix

Sending data via MQTT (recommended)

MQTT

URI

Main Topic

Client ID

O Username

O Password

Retain Messages

mqtt://10.10.0.10:1883

/[summit/meter000

Trainer

USERNAME

PASSWORD

e
e
e
e
e
e

disabled (false) v




Why Zabbix

Sending data via MQTT (recommended)

Item

Item  Tags Preprocessing

*Name

Type

* Key

Type of information
* History

Populates host inventory field

Host Name

Meter MQTT RAW

Zabbix agent (active)

matt.get[tcp://127.0.0.1:1883,/summit/meter000/main/json]
Text
Do not store

-None-

Select

Trainer Meter MQTT RAW Zabbix... 9s { "value™ ™, "ra...

}

“value": "",
‘raw": "64N.4440",
45.44750",
"errol ate too high - Read: 645.4440 - Pre: 445.4475 - Rate: 199.9965",
"rate”: "",
"timestamp™: ™

Y initMAX



Why Zabbix

Sending data via Webhook

WEBHOOK Zabbix sender > |
> SERVER history.push ZA B B I X
| — e




Why Zabbix

Webhook

WEBHOOK _
SERVER history.push

Zabbix sender

>




Why Zabbix

Webhook

WEBHOOK _
SERVER history.push

Zabbix sender

>




Why Zabbix

Extra check by item Browser

2 @EB

ITEM BROWSER >




Why Zabbix

ltem Browser http://<IP-of-your-device>/img tmp/alg roi.jpg

B initMAx SESl Summit BEH

2025-10-08 00:01 2 10 23:59
| 805 Dashboards
Monitoring Zoom out @© Last 30 days
* Services
"I" Inventory
'S
1] Reports

+]l Data collection
[\ Alerts
Users

Administration

Home monitor

). Social media

WatterMetter: Watermetter Item history
10210 m3

2025-10-06 15:48:54

10200 m3

1 10190 m3
5 8 M), etemetersereenshot
L | 330m3 10180 m3

320m3 10170 m3
Watermetter "

310m3 10160 m3

GasMetter: Gasmetter 300 m3 i 10150 m3

2025-10-06 15:50:22 290m3 = T | 0M0m3

280 M3 g ” 5 10130 m3

Help 1 1 ’:!
o 02 : 5-9- 5-9-1 9-14 9-1 9-21 9-25 5-9-29
2025-9-06 2025-9-10 2025-9-1 2025-9-18 2025-9-2 2025-9-25 2025-9-2 2025-10-03

User settings

initMAX Wiki

Gasmetter = WatterMetter: Watermetter 2770358 m3 2869754 m3 3471177 m3
Sign out GasMetter: Gasmetter 10130.53 m3 10144.2467 m3 1017194 m3
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Recommendations and
additional tips



tips

= Stable power (5V /=500 mA,; solar is viable thanks to low draw).
= Reliable Wi-Fi; no Internet required (runs locally).

= Take time to calibrate - focus, ROI, thresholds.

= Telemetry cadence: > 1 minute (sub-minute not supported). Make sure the whole %
pipeline finishes within 60 s. _ "\\\\ Y
= Prefer MQTT or webhook push so data are sent only when ready - less polling, \ __;,./"_'f_:/

lower device load, better performance/power.
= Dashboard idea: scene snapshot + item value + 1-min trend chart.
= Range option: ESP32-CAM supports an external antenna for stronger Wi-Fi signal,

but it requires a solder modification. . ' : : ) gt
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Meet us
ZABBIX ZABBIX

PREMIUM PARTNER CERTIFIED TRAINER

Tomas Alois Marek

Developer Technical consultant Technical consultant




Gifts

Same as last year, we've prepared a few gifts for you!

Workshop E-shop - New Game
+ present discount tetrisMAX




workshop

10. October
11 am

Few seats left!

Register for
workshop




E-shop Services Webinars

Training & certification  References Aboutus Events

Trending products

Custom menu buttons
o JE

This module enables creation of custom
navigation menu buttons and groups with
user-defined URL links, allowing for

personalized interface navigation.

ventoryMAX

inventoryMAX adds custom fields to Zabbix
inventory for flexible, structured metadata
management and seamless macro-based

integration.

News Wiki Contact (o} English

Hide widget header

This module prevents widget headers from
being displayed when dashboards are not in
edit mode, improving visual clarity and user

experience.

Cart (0)

E-shop

50% off with code:
Zabbix-summit-2025

Visit e-shop

initmax.com/eshop




Y initMAX

B initmax Sl tetrisMAX 28
Dashboards e
= | TETRISMAX s~
+., Services
S} avaatory =y NEXT:
(5} Reports F
) Data collection
Alerts TIME:
Users ]
Administration . 0 m . @ 2 .
Gitab (Y LEVEL
LINES:
0
Original Game in Zabbix




Join our mini-game & win
great prizes!

Join US and win our prices

1) Open the Zabbix demo: https://www.initmax.com/zabbix/

2) Play our game tetrisMAX and win
3) The game starts now—results update in real time. We'll finalize and
announce the winners at the end of the Summit on our LinkedIn page.

Follow us so you don’t miss it!




= -, ©

1-year Zabbix Academy Lifetime license for one ) initMAX
subscription selected initMAX widget Goodie Pack




Discover more

= Templates
"= Modules
= Widgets
= Tutorials

= and more...

New customers have

2 hours of free consultancy

Visit our git Visit our wiki

github.com/initmax initmax.com/wiki




Thank
You
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