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INTRODUCTION
 

Growers work hard to optimize their facility. Hours are spent 
finding the right building contractors, comparing products, and 
bringing together a good team. However, hiccups are bound to 
happen and our goal is to anticipate and prevent these problems 
before they get worse. Braingrid’s real-time environmental 
monitoring allows growers to detect problems early.

Indoor grow environments are a complex web of interacting 
physical and biological systems1. As a result, there are 
unpredictable climate patterns and interconnections within a grow 
room. If the climate conditions are inconsistent, then yields are 
likely to be inconsistent too! To mitigate this problems, growers 
can use an early warning system that alerts them to problems 
in advance. Climate anomalies can be detected by Braingrid’s 
Sentrollers and can be used to understand a grow room better 
and minimize variability. Our study results highlight the need 
for more effective methods for responding to problems in large-
scale grow facilities. We propose several strategies that can be  
immediately implemented in a grow facility to mitigate climate 
anomalies, increase grower effectiveness, and save time and 
money.

WHAT ARE ANOMALIES?
 
An anomaly is any deviation from the common trend. Anomalies 
include both extreme conditions (for example, very hot or cold 
temperatures in the grow room) or unusual conditions (for 
example, an entire day where the grow room is 0.5 °C warmer 
than usual). Anomalies draw attention to harmful conditions that 
reduce yields, delay harvest date, and ultimately reduce profits.

Figure 1: Anomalies detected in temperature data from 
Braingrid’s AirSense.nomalies are shown as green dots.

Braingrid:
A Toronto-based global 
technology company that 
provides an affordable, 
versatile and quick-to-install 
sensor platform for cannabis 
cultivators.

Sentroller: 
A wireless sensor hub 
that monitors real-time 
environmental data from any 
room. It identifies microclimates, 
communicates data to secure 
cloud servers, and the data is 
displayed on a customizable 
dashboard.

Anomaly:  
A deviation from the common 
trend. Any Braingrid Sentroller 
can detect and track anomalies.

Anomalies 
detected as lights 

are turning ON

Anomalies 
detected as lights 
are turning OFF

Traffic in 
the grow room



WHEN AND WHERE DO ANOMALIES HAPPEN?
 
Anomalies can happen at any time! However, they occur more 
ofen at certain times and particular days (Figure 2). Using 
Braingrid’s AirSense, we looked at temperature, humidity, and CO2 
anomalies. In most facilities, temperature anomalies occurred 
between 8 - 9 PM when lights are turning off and between 6 - 7 
AM when the lights were first turning on. This suggests that the 
lights are disrupting air temperatures and the HVAC system is not 
responding quickly enough. Most humidity anomalies occured 
mid-morning when plants are irrigated and most CO2 anomalies 
occurred mid-day when photosynthesis rates are highest2.

Figure 2: Likelihood of temperature, humidity, and CO2 
anomalies happening on particular days or times.

Temperature Anomaly: 
Sudden temperature changes 
that could reduce yields by 
slowing photosynthesis and 
interfering with flowering3,4.

CO2 Anomaly: Changes in 
CO2 concentration that 
results in high or low CO2 
spikes. Low CO2 levels 
slow photosynthesis6 while 
increases in CO2 can pose a 
health hazard to workers.

Humidity Anomaly: 
Abnormalities in humidity that 
result in dryer or wetter air. 
Dry conditions lead to plant 
water stress and thus reduce 
growth, whereas higher humidity 
encourages powdery mildew 
growth5.
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Figure 3: The position of a Sentroller within the grow room 
can impact the number of anomalies detected. A Sentroller 
located close to the plants (left) can be more likely to register 
an anomaly than one that is mounted on the wall of the grow 
room (right).

Sentroller Anomaly Detection:
The following factors can impact 
the likelihood of a Sentroller 
registering an anomaly:

• Distance from Sentroller to the 
plants

• Distance from Sentroller to 
equipment (lights, HVAC system, 
CO2 injection, irrigation system, 
etc.)

• Distance from Sentroller to 
traffic areas like doors

• Timing of activities (moving 
plants, trimming, irrigation, etc.)

• Moving a Sentroller from one 
location to another

• Local weather phenomena

Particular locations within a grow facility can be more prone 
to anomalies than others. For example, high-traffic areas, 
entries/exits, and HVAC exhaust points are more likely to have 
microclimates (and thus, anomalies) than other areas. Braingrid 
recommends that Sentrollers are placed as close to the plants 
as possible to better capture anomalies (Figure 3). In contrast, a 
Sentroller placed on the wall will be more sensitive to foot traffic.

HOW TO USE ANOMALY DATA EFFECTIVELY
 
There are three steps to using Braingrid’s Sentrollers effectively for 
anomaly detection.

Step 1: Sentrollers are placed strategically in the greenhouse or 
grow room to facilitate high precision readings and anomaly 
detection. Ideally, Sentrollers should be placed in similar locations 
throughout the facility and evenly spaced throughout the grow 
area. This includes placing them at similar heights so that they fall 
within similar temperature zones of one another (Figure 4). They 
should be placed as close to the plants as possible and away from 
high-traffic areas such as doors and walkways (Figure 3). Ideally, 
Sentrollers should not be placed too closely to equipment like 
HVAC intake or exhaust points, CO2 injection points, and irrigation 
systems. Once a Sentroller is installed, it’s best to leave it in the 
same place to ensure consistent data collection. Employing these 
tips will give growers consistent, quality data.



Step Two: Note instances of anomalies and alarms. Which 
Sentrollers are detecting the most anomalies and alarms? 
Temperature? Humidity? CO2? When and where are the anomalies 
and alarms happening? The goal of anomaly detection is to 
identify locations in the grow facility with unusual environmental 
dynamics. We want to use this information to understand 
variability, inefficiencies, and other challenges within the facility.

Step Three: Use anomaly insights to take action. Using Sentroller 
data, growers can make informed decisions that improve plant 
health and yields. Modifications can be made to the Sentroller 
location, the functioning of the facility, and behaviour of workers. 
For example, if humidity anomalies frequently occur during the 
morning watering, it may be time to switch to an irrigation system 
that can distribute water throughout the day. If temperature 
anomalies occur when lights turn on and off, a grower may 
consider staggering the lighting so that the HVAC system does not 
become overwhelmed. When the time comes to buy replacement 
lighting, the grower could consider dimmable lights which would 
gradually increase and decrease the room temperature rather 
than create sudden heat spikes.

CONCLUSION
 
Growers work hard to optimize their facility, however problems 
are bound to occur that need to be addressed quickly. Braingrid 
offer real-time monitoring to help growers understand climate 
patterns in their grow room. Braingrid Sentrollers detect anomalies 
in climate data which can be used to the grower’s advantage 
to improve yields and yield consistency. In this report, we gave 
actionable strategies for detecting, understanding, and using 
anomaly data to the grower’s advantage. These strategies can be 
implemented immediately to mitigate climate anomalies, increase 
staff effectiveness, and ultimately save time and money.

Figure 4: A grow room can have zones with similar climatic 
conditions. For example, four thermal zones exist in this 
room. Zones 1 and 2 are warmer thermal zones while zones 3 
and 4 are cooler. Place Sentrollers in similar thermal zones.
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3 Key Steps to Using Anomaly 
Data Effectively:

1. Strategic placement of 
Sentrollers

2. Note patterns

3. Take action

Grow Rom Zone Structure: 
Each room in a building can be 
divided into zones which share 
similar climatic conditions. 
For example, thermal zones 
are areas of the room that 
have similar temperatures. For 
example, zones near the ceiling 
of the room will tend to be 
warmer (heat rises) while zones 
near the ground will be cooler. 
Thermal zones in hallways will 
be different from those in a grow 
room.
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