Cloud Terminal Automation
Software

A practical guide to cloud terminal automation software, covering the reader
intent, the relationship to cloud terminal automation software, key evaluation

criteria, common risks, and the information the intended project audience should
confirm before taking the next step.
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In the era of Industrial Internet of Things (11oT) and Industry 4.0, the management
of bulk liquids and solids has transitioned from manual localized checks to
sophisticated, centralized digital ecosystems. Cloud terminal automation software
serves as the backbone of this transition, providing a unified interface for
monitoring, controlling, and optimizing process variables across geographically
dispersed locations. For engineers and facility managers, understanding how this
software interacts with physical level measurement hardware is essential for
ensuring operational efficiency and data integrity.

The Evolution of Level Measurement in
Cloud-Connected Environments

Traditionally, level measurement was a closed-loop system. A sensor, such as a
radar level meter or a hydrostatic transmitter, would send a 4-20mA signal to a
local Programmable Logic Controller (PLC) or a Human-Machine Interface (HMI).
While effective for local control, this model created data silos.

Cloud terminal automation software breaks these silos by aggregating data from
various field devices into a cloud-based server. This allows for real-time
visualization, historical data logging, and predictive analytics accessible from any
location. The integration of high-precision level sensors with cloud-based platforms
enables industries such as water treatment, chemical processing, and oil and gas
to manage inventory and safety protocols with unprecedented accuracy.

| Fundamental Level Measurement Principles

Before implementing cloud terminal automation software, it is critical to
understand the measurement principles of the instruments providing the data. The
reliability of the software is directly dependent on the accuracy and suitability of
the field sensors.
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|Radar Level Measurement (ToF)

Radar level meters utilize Time-of-Flight (ToF) technology. The sensor emits
high-frequency microwave pulses (typically in the 26GHz or 80GHz range) that
travel at the speed of light. When these pulses hit the surface of the medium, they
are reflected back to the antenna. The instrument calculates the distance based on
the time interval between transmission and reception. Radar is highly valued in
cloud-automated systems because it is non-contact and unaffected by
temperature, pressure, or vacuum conditions.

| Ultrasonic Level Sensors

Ultrasonic sensors function similarly to radar but use sound waves instead of
electromagnetic waves. The sensor emits an ultrasonic pulse that reflects off the
material surface. The time taken for the echo to return is proportional to the
distance. While cost-effective, ultrasonic sensors are sensitive to air temperature
variations and heavy foam, which must be accounted for in the automation
software's compensation algorithms.

| Hydrostatic Level Transmission

Hydrostatic sensors measure the pressure exerted by a liquid column. Based on
the principle that pressure is equal to the liquid density multiplied by gravity and
height ($P =

ho gh$), these sensors provide a reliable continuous level reading. They are
particularly useful in deep wells or pressurized tanks where non-contact methods
may face physical installation hurdles.
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| Magnetic Level Gauges and Switches

For high-visibility local indication and redundant point-level control, magnetic level
gauges use a float containing a magnet to actuate external flags or switches. In an
automated cloud environment, these are often equipped with reed chain
transmitters to convert the mechanical position into a digital signal for the cloud
terminal.

Key Components of Cloud Terminal Automation
Software

Effective cloud terminal automation software is more than just a dashboard; it is a
multi-layered architecture designed for industrial robustness.

1. Data Ingestion Layer: This component handles the communication protocols. It
translates field sighals (Modbus RTU, HART, Profibus) into cloud-compatible
formats like MQTT or HTTPS.

2. Processing Engine: Here, raw data is converted into actionable information. For
example, the software converts a distance measurement from a radar meter into a
volume calculation based on the specific geometry of a horizontal cylindrical tank.

3. Visualization Dashboard: This provides the user interface. Engineers can view
real-time levels, trend lines, and alarm statuses.

4. Alerting and Notification: Automated logic triggers emails, SMS, or push
notifications when levels cross predefined thresholds (e.g., High-High or Low-Low
alarms).

5. API Integration: Modern software allows for data sharing with Enterprise
Resource Planning (ERP) systems to automate chemical reordering or logistics
scheduling.
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| Technical Selection Criteria for Industrial Automation

When selecting a combination of level measurement hardware and cloud terminal
automation software, engineers must evaluate the application environment
against the technology's strengths.

Radar Level Meters | Ultrasonic Sensors Hydrostatic

Transmitters

Measurement Range Up to 120m Up to 30m Up to 200m (H20)
Accuracy +=1lmm to £5mm +0.25% of range +0.1% to £0.5% of
span

Contact Type Non-contact Non-contact Contact (Submerged)

Process Temp. -40°C to +450°C -40°C to +80°C -20°C to +85°C

Best Use Case Corrosive chemicals, Water tanks, open Deep wells, vented
high-temp tanks channels vessels

Cloud Integration Digital Digital/Analog Analog (4-20mA)
(HART/Modbus) with Gateway

For a comprehensive overview of hardware options that integrate with these
digital systems, visit the Main Page of our product catalog to review specific sensor
specifications and application support.

Installation Considerations for Cloud-Enabled
Systems

The transition from a local sensor to a cloud-automated terminal requires careful
physical and digital installation planning.
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| Signal Conversion and Gateways

Most industrial level sensors output an analog 4-20mA signal. To interface with
cloud terminal automation software, a gateway device is usually required. This
gateway digitizes the signal and transmits it via Ethernet, Wi-Fi, or Cellular
(4G/5G/NB-10T) to the cloud server. It is vital to ensure the gateway supports the
same polling rate required by the process—for example, rapid-fill tanks require
more frequent data transmission than large-scale reservoirs.

| Power Supply and Redundancy

In remote applications, power is often a constraint. Ultrasonic and radar sensors
typically require 24V DC. When integrated with cloud terminals, the power
consumption of the transmission hardware must be factored in. Solar-powered
solutions with battery backups are common for remote water level monitoring. The
software should be configured to send a "heartbeat" signal to ensure the terminal
is online; if the heartbeat is lost, the software should trigger a communication
failure alarm.

| Mounting and Dead Zones

Every sensor has a "dead zone" or "blocking distance" near the sensor face where
measurement is impossible. When configuring the cloud terminal automation
software, the tank height must be calibrated to account for this offset. For radar
and ultrasonic sensors, mounting should be perpendicular to the liquid surface and
away from internal tank obstructions like agitators or ladders to prevent false
echoes.

| Challenges and Limitations in Remote Automation

While cloud terminal automation software offers significant advantages, it is not
without limitations:
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Latency: Cloud systems rely on internet connectivity. In critical safety applications
(e.g., preventing a tank overfill that could cause an explosion), a local hard-wired
interlock or level switch must always be used as a primary safety layer, with the
cloud software serving as a secondary monitoring tool.

Cybersecurity: Connecting industrial assets to the cloud introduces risks. Software
must utilize end-to-end encryption (TLS/SSL) and multi-factor authentication to
prevent unauthorized access to process controls.

Data Costs: High-frequency data transmission over cellular networks can incur
significant costs. Engineers often configure "report-by-exception" logic, where the
terminal only sends data if the level changes by a certain percentage or at set time
intervals.

| Frequently Asked Questions

Q: Can cloud terminal automation software work with older analog sensors?

A: Yes, by using an I/O-to-Cloud gateway. The gateway accepts the 4-20maA signal
from the legacy sensor and converts it into a digital protocol like MQTT for the
software to read.

Q: How does the software handle different liquid densities?
A: For hydrostatic transmitters, the software requires the density ($

ho$) of the liquid to be programmed into the calculation. For radar and ultrasonic
sensors, density does not affect the level reading, making them more versatile for
tanks where the media might change.

Q: Is the data stored in the cloud secure?

A: Professional industrial cloud platforms use redundant data centers and
high-level encryption. However, users should confirm that the software provider
complies with regional data sovereignty laws and industrial security standards like
IEC 62443.

Q: What happens if the internet connection fails?
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A: Most modern cloud terminals include local data logging (SD cards or internal
flash memory). Once the connection is restored, the terminal "backfills" the
missing data to the cloud software to ensure no historical records are lost.

| Summary of Best Practices

To successfully implement cloud terminal automation software for level
measurement, follow these steps:

1. Define the Goal: Determine if the primary need is inventory management,
process control, or regulatory reporting.

2. Select the Right Physics: Choose a measurement principle (Radar, Ultrasonic,
etc.) that suits the chemical properties and physical constraints of the vessel.

3. Ensure Connectivity: Verify that the site has adequate cellular or network
coverage for the chosen gateway.

4. Calibrate the Digital Twin: Ensure the software's tank dimensions and sensor
offsets match the physical installation exactly.

5. Maintain Redundancy: Always include local mechanical or electrical high-level
switches for safety-critical applications.

By integrating reliable hardware with robust cloud terminal automation software,
industrial operators can achieve a level of transparency and control that reduces
waste, enhances safety, and optimizes the entire supply chain.



