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Aquameter – A product 
for a specific need
Efficient water management is becoming a crucial 
ecological and economic challenge. This requires reliable 
and frequent readings of domes�c meters in order to 
be�er understand consump�on pa�erns, detect poten�al 
leaks as early as possible, and facilitate interven�ons by 
technical services.

Aquameter is a remote meter reading system perfectly 
suited to these constraints: 

 It can be easily and cost-effec�vely adapted to any 
type of meter and enables retrofi�ng of exis�ng meter 
fleets, even when they are highly heterogeneous 
(different meters from different manufacturers).

 From a photo, it determines the absolute index 
displayed on the meter and can transmit either the 
analyzed index or the photo itself. 

 It is highly configurable: transmission period, day, �me 
of image capture, etc. Configura�on is done using a 
mobile app for simple and efficient deployment, and 
that can be customized for each network operator.

 Its replaceable ba�ery offers long autonomy ranging 
from a few years to several decades depending on the 
configured repor�ng intervals.

 It is available in LoRa and LTE-M versions.

Architecture

Aquameter consists of two main components:

 A plas�c adapter specific to the meter model. It is 

mounted on the meter with an intermediate foam layer 

that allows condensa�on to dissipate and prevents 

insects from entering.

 The Aquameter main unit, which integrates the 

ba�ery, electronics, and a camera in a sealed 

enclosure. This unit is posi�oned on top of the adapter, 

which aligns it correctly for image capture.

The main unit with its electronics forms a generic, 

op�mized module. Configura�on and adapta�on to a 

meter’s characteris�cs are done with a mobile app.

Depending on produc�on volumes, the adapters can easily 

be manufactured by 3D prin�ng or produced in mass by 

plas�c injec�on. Adapters are already available for the 

models of meters listed below, however adapters for other 

models can easily be created:

Adapter

Main unit

Electronic module

Brands Supported models

 Baylan KK-2 KK-12 KK-13
 Diehl Aries
 GMeters GRK GMDX
 Itron Aquadis+ Narval Cyble Flodis
 Actaris (Itron) TU4 TUM15 Aquadis
 Regaber Gaer SDC Plus



Principles

Installing an Aquameter on a meter typically takes around 

ten minutes, depending on the amount of informa�on that 

needs to be entered in the mobile applica�on.

Adding Aquameter onto the meter

Install the components in this order: 

  The polyurethane foam layer, 

which ensures the evacua�on of 

condensa�on and prevents the 

entry of insects,

   The plas�c adapter,

  The Aquameter main unit, which is 

guided by the adapter to ensure 

correct posi�oning for image 

capture. 

A hinged flap provides visual access to 

the meter index through a transparent 

window.

Two an�-the� cables ensure that the 

Aquameter is securely fastened to the 

meter.

Configuration by mobile app

This mobile app allows technicians to:

 Select the meter model. A wide 

range of standard meters is available 

in an online database.

 Enter the data required for meter 

reading, such as the meter model 

and serial number. Geoloca�on is 

automa�cally determined by the 

applica�on.

 Launch an automa�c alignment 

procedure for image capture in order to obtain real-

�me confidence in the image analysis.

   

Photo verification and data transmission

Once the Aquameter is configured, a test is performed to 

validate the correct analysis of the photos as well as the 

data transmission. Transmission quality is quan�fied using 

the received signal strength indicator (RSSI).

Configuration and activation 

A�er the tests are completed, the Aquameter can be 

configured and ac�vated with:

 The desired interval for index readings, and separately 

for photo transmissions,

 The preferred transmission �me. For an Aquameter 

exposed to strong solar radia�on, it may be preferable 

to select a nigh�me transmission window. Time slots 

should also be distributed to avoid satura�ng a shared 

gateway when mul�ple Aquameters transmit 

simultaneously.
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Radio protocols

In general, only uplink transfers from Aquameters to a 

server are considered here. However, it is easy to modify 

the device’s configura�on to allow it to receive commands 

from the server. In this case, Aquameter can only receive a 

command during a wake-up event followed by a 

connec�on.

The choice of radio protocol mainly depends on the 

available infrastructure.

LoRa / LoRaWAN

LoRa offers superior performance in terms of range and 

power consump�on. However, the transmi�ed packets 

are much smaller (around fi�y useful bytes per 

transmission), and sending a low-resolu�on photo will 

require roughly ten transmissions.

It is worth no�ng that it is easy to acquire a high-

performance “personal” LoRa gateway at a reasonable 

cost, enabling management of devices over a geographic 

area of several square kilometers.

From a protocol perspec�ve, LoRaWAN is used to secure 

transmissions.

LTE-M / NB-IoT

These network infrastructure generally belong to GSM 

operators. The electronics require a SIM (or eSIM) card, 

which adds to the opera�ng cost. However, the main 

advantage of this transmission mode is data rate. Once a 

secure connec�on (TLS) is established, transmi�ng a high-

resolu�on photo incurs only a small addi�onal cost.

One characteris�c of LTE-M / NB-IoT technologies is the 

rela�vely slow connec�on setup (compared to LoRa) and 

the significant amount of data exchanged to establish a 

secure TLS connec�on. The connec�on dura�on therefore 

nega�vely impacts energy consump�on.

Analysis of the Index

The Aquameter can send either photos or index readings:

 With LoRaWAN, sending a photo requires around ten 

packet transmissions for a low-resolu�on image, which 

remains energy-intensive.

 The analysis takes two to three seconds but then allows 

a single transmission to be sent.

The analysis is performed digit by digit. A confidence ra�ng 

is provided for each digit. There is no risk in accep�ng the 

reported index when the confidence ra�ng for each digit is 

between 90% and 100%. It may be ques�oned when the 

ra�ng is between 80% and 90%, and must be challenged 

when the ra�ng is below 80%.

The steps in the analysis are:

1.  Ini�al photo:

2.  Conversion to black & white:

3.  Defini�on of segments:

4.  Iden�fica�on of digits:

For each “font” used for the index display, a reference table 

is  created. Then, depending on the adapter,  a 

configura�on file is entered during installa�on to define 

the font, posi�on, size, and spacing of the characters. 

Different cases have also been taken into account, for 

example:

 Displays where the digits appear black on white, 

whereas most meters display white characters on a 

black background.

 Displays where the digits are inverted (upside down).

 Displays where there is no subdivision (o�en shown in 

red). For these, the rightmost digit rotates con�nuously 

instead of aligning with the others.
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Autonomy

The Aquameter has been designed to operate for several 

decades without any specific maintenance. However, 

ba�ery life will vary depending on the configured 

transmission frequency.

It should be noted that the ba�ery charge level is 

transmi�ed with radio messages, making it easy to 

monitor its evolu�on over �me. 

Battery type

A 3.7 V lithium ba�ery with a length of 50 mm is required. 

Ba�eries with diameters of 18 mm or 14 mm (AA format) 

can be used, with reduced autonomy for the smaller 

diameter.

Non-rechargeable lithium ba�eries (spiral-wound Li-SOCl₂ 

technology) are generally used, offering high capacity with 

very low self-discharge.

Rechargeable ba�eries (Li-Ion) have lower capacity but 

allow mul�ple recharges. Their use is relevant in cases of 

very high transmission frequency, for example hourly 

transmissions. 

Numbre of cycles for LoRa

Since both photos and/or index values can be transmi�ed, 

the number of transmissions will depend on the ra�o 

between photos and index readings. Considering two 14 

mm and 18 mm ba�eries from manufacturer FANSO, the 

following characteris�cs apply:

Self-discharge (<1% per year) means that approximately 

90% of the charge remains a�er 10 years of storage 

(without any energy usage), and 80% a�er 20 years. If 20 

years is considered a sufficient life�me, alloca�ng half of 

the available charge to actual usage is reasonable 

assump�on. In a very conserva�ve scenario, only 40% of 

the ini�al charge is allocated to “useful” consump�on. This 

yields the following usable capaci�es:

 840 mAh, i.e. 3,000,000 mAs for a 14 mm ba�ery

 1400 mAh, i.e. 5,000,000 mAs for an 18 mm ba�ery

The following consump�on figures were measured in the 

context of a spreading factor of SF12, which represents the 

worst-case scenario:

 650 mAs for a full cycle (photo+analysis+index 

transmission),

 180 mAs for a simple transmission (no photo capture). 

A  co m p re s s e d  p h o to  re q u i re s  ro u g h l y  te n 

transmissions. 

Taking a photo requires approximately 300 mAs for image 

capture and compression, followed by about 9 packet 

transmissions. In total:300 + 180 × 9 = 1920 mAs.

Thus, sending a photo can be considered equivalent (in 

energy consump�on) to about three standard cycles 

(analysis and index transmission).If only simple cycles are 

performed, the following cycle counts are obtained:

 4,600 cycles with a 14500 ba�ery (14 mm diameter),

 7,700 cycles with a 18500 ba�ery (18 mm diameter).

Number of cycles for LTE-M / NB-IoT

Connec�on setup �mes are significant, leading to higher 

consump�on than with LoRa. However, once the 

connec�on is established, the amount of data sent has 

li�le impact on overall consump�on. Therefore, a full 

photo can be sent at each cycle with a measured 

consump�on of about 1500 mAs.

This results in:

 2,000 cycles with a 14500 ba�ery (14 mm diameter),

 3,300 cycles with a 18500 ba�ery (18 mm diameter).

4

 Reference Dimensions Capacity Leakage

ER14505-M 14x50mm 2100 mAh <1% / year
ER18505-M 18x50mm 3500 mAh <1% / year



Battery lifespan

If only index transmission cycles are done (without 

photos), the following life�mes can be expected in LoRa 

mode: 

If one photo is added every three index transmissions, 

these life�mes should be divided accordingly.

In LTE-M / NB-IoT mode, all cycles are considered to 

include photo transmission:

By default, 18 mm ba�eries are supplied with Aquameter.

Configuration 

The Aquameter mobile app is built using Io�ze’s no-code / 

low-code design environment. It can therefore be easily 

modified and customized, both in its structure and in its 

features or “look and feel.”

In addi�on to configura�on and tes�ng, the applica�on 

allows users to:

 Set the device to “transport mode,”

 Check the device status: index value, informa�on 

about possible errors (image capture or transmission), 

etc.,

 Define cycle periods and their �ming. These se�ngs 

independently control index transmissions and photo 

transmissions.
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 Ba�ery Number 1 cycle per 1 cycle per
 format of cycles week day

 14500 2000 38 years 5.5 years
 18500 3300 63 years 9 years

 Ba�ery Number 1 cycle per 1 cycle per
 format of cycles week day

 14500 4600 88 years 12.5 years
 18500 7700 148 years 21 years



Waterproofing

Water meters are generally installed in harsh natural 

environments, and the Aquameter must withstand 

external disturbances associated with these 

condi�ons:

 Risks related to rain and flooding,

 Risks of ambient humidity and condensa�on,

 Risks related to insects and nes�ng.

Extreme temperatures could also be men�oned, but 

since water transport keeps the fluid in its liquid 

phase, meters are typically installed in loca�ons 

where temperatures remain within the range 0 °C to 

100 °C.

Rain and flood protec�on

The cross-sec�on below illustrates how the Aquameter’s 

construc�on protects it from water and humidity. 

Three zones can be iden�fied:

1. The top of the dome houses the electronics and the 

camera. It is isolated (IP68) from the rest of the enclosure 

by a silicone gasket that prevents humid air from entering 

the electronics compartment.

2. A zone in contact with the top of the water meter. This 

area is isolated from the bo�om by the adapter and a 

polyurethane foam that blocks insects while allowing 

humid air to pass through.

3. The bo�om of the dome, which is in contact with the 

external environment.

The en�re assembly of zones 1 + 2 + 3 is protected against 

flooding by a bell effect (similar to a diving bell). Zone 2 

breaths to evacuate water accumula�on caused by 

condensa�on. It may be exposed to ambient humidity, but 

the polyurethane foam allows this moisture and 

condensate to be evacuated. Zone 1 is water�ght by 

design. 
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Cybersecurity

Security protocols for authen�ca�on and encryp�on apply 

to both local communica�ons (NFC) and long range 

communica�ons (LoRaWAN / LTE-M / NB-IoT). In the case 

of LTE and NB-IoT, TLS communica�on can be based either 

on cer�ficates or passwords in order to secure access to 

the broker. For LoRa, the security procedures are those 

defined by the LoRaWAN protocol.

Recycling

The various components of the Aquameter are removable 

to allow selec�ve recycling. In par�cular, the ba�ery 

remains accessible and can therefore be recycled.

Dimensions

The overall dimensions of the Aquameter are 105 mm 

(height) by 110 mm (diameter). The typical weight is 150 g 

(slightly dependent on the adapter used).

These dimensions allow adapta�on to standard domes�c 

water meters available on the market. A specific housing 

will be required for large industrial meters.
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