
ICU
FROM
INNOVATIVE TECHNOLOGY

This article investigates the performance of a new to market device in automatically quantifying 
age. ICU from Innovative Technology Ltd. is a complete hardware and software solution, employing  
machine learning, to estimate age. In the first investigation, the ICU was placed in two real world 
settings to test the accuracy when automatically detecting under 18s. The accuracy from the 
ICU device was shown to be 96%. 

The device was also compared to the average human ability in quantifying age. It was shown that  
the device significantly outperformed the average human in estimating a number of age ranges.



02ICU | Automate Age Verification

Introduction
The ICU device from Innovative  
Technology Ltd.1 is one of the first  
complete solutions that can be easily  
deployed and used to verify age. The  
device is a completely stand-alone unit 
which can quantify the age of a subject in 
under 2 seconds. ICU age verification is 
compliant with GDPR legislation. All data 
and images are deleted and not stored on 
the device. 
 
An image of the ICU can be seen in
Figure 1.

We conducted two seperate investigations:
 
1. ICU Estimation of Age with Real Subjects

In order to test the unit, in a real environment with real subjects, the ICU was installed in a 
workplace canteen and in a local college.  The purpose of the installation was to investigate the 
performance of the ICU, presenting real-life subjects in a typical environment.  

2. ICU comparison with human perception of age

The second investigation was performed in order to compare the performance of the ICU with 
that of a human observer when estimating age. It was decided that the best way to do this 
would be to use a random set of people from an online dataset. Although the quality of images 
could not be controlled this would give a fairer representation and spread of ages (compared 
to the images collated at the college where students would be mostly under 25). The online 
dataset comprised of 500 images of different individuals. The images were primarily focused 
about the restricted-goods/gambling age range. 

1 https://www.innovative-technology.com/products/products-main/761-icu

FIGURE 1:
The ICU device from Innovative Technology 
Ltd. The device weights approximately 1.2kg 
and measures 179mm X 39mm X 43mm

 https://www.innovative-technology.com/products/products-main/761-icu 
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ICU Estimation of Age with  
Real Subjects 

Method
The ICU was placed in two typical real-world 
environments.  The first location was at a local 
college where students over 16 were asked  
if they would like to take part in an  
age-verification trial. Most of the participants 
were aged between 17 and 22 years old.    
For the second location, the same ICU  
device was placed in a workplace canteen. 
The demographic here was mainly mid-20s 
and older. 

The subject was asked to stand in front of  
the ICU and several images were acquired.   
The ICU performs various tasks to ensure the 
optimal data is acquired – facial detection 
within field of view, correction of acquisition 
parameters (i.e. exposure localised to facial 
position), thresholding etc.  Several imag-
es are acquired to give an average estimate 
across various poses, facial positions and 
lighting conditions.  The ICU also investigates 
if there is a potential that the image is not  
a live subject.  This anti-spoof mechanism  
ensures that an image of an older subject  
(i.e. photograph, image on a phone etc)  
cannot be used to deceive the unit.   
Anyone attempting to defraud the device is 
immediately flagged.  On average the entire 
process takes only seconds to complete.

The results of age under 18 success and age 
over 30 success were examined.  This result 
was used to gauge and report accuracy of the 
unit. These results can be seen in Table 2. 

Results
The primary objective for this study is to  
understand how the ICU performs in  
identifying under 18s in a real-world  
environment.  

By placing the ICU in a suitable environment, 
the accuracy of the device can be understood 
for a more typical usage and setting. Table 
2 displays the results for the ICU in both the  
college and workplace canteen.

The ICU has shown very high accuracy (96%) 
in detecting subjects under 18. Those subjects 
who were not detected as under 18, would 
still be flagged as under 25 and as such the  
device would require a second method to verify 
the participants age. The device also demon-
strates high accuracy in detecting over 30s. 
This ensures that these subjects that clearly 
pass the Challenge 25 criteria and would not 
require any further age verification.

The result demonstrates the potential of the 
ICU to allow people of legal age to purchase 
age-restricted materials.

TEST

< 18 years 96

93> 30 years

ICU ACCURACY (%)

TABLE 2:
ICU accuracy with real subjects in a real-world environment

Investigation 01
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 ICU Comparison with human 
perception of age 

Method
A selection of 500 images were taken from 
a popular online age dataset2. This cohort  
of images were selected to represent a  
large age range with both mixed gender  
and ethnicity.  Images of various exposure, 
lighting effects, resolution and subject pose 
were also included to ensure a fair test  
of the technology and human perception.  
The largest group of ages were deliberately  
chosen to be of an age close to that of  
the legal age of gambling / access to  
restricted goods. 
2 https://talhassner.github.io/home/projects/Adience/
   Adience-data.html

Table 1 displays the breakdown of the ages  
of the individuals in the images. 

The ICU was configured to ignore the normal 
systematic tests outlined in the previous  
section (e.g. exposure settings, directionality, 
multi-image requirements, 3D-ness and  
thresholding). In normal operation these 
systematic tests considerably enhance the 
accuracy in age estimation as they contribute  
to ensuring that optimal data is acquired. 

However, to be able to provide a like-for-like 
comparison with a human, these criteria are 
disabled in these experiments.

The ICU was presented with the various imag-
es and the estimated age returned. This result 
was used to define which age range the ICU 
determined the subject to belong to. The ICU 
results were compared to the original declared 
age of the subjects.

Human Data Test
To obtain the human data, a website was  
created to allow employees of Innovative 
Technology Ltd. (ITL) to partake in the trial.   
An image is selected from the dataset and 
presented to the participant. The participant 
is prompted to select an age range (as defined 
in Table 1) to which they consider the subject 
in the image to belong. The result is saved, 
and a different image is presented.

To mitigate any potential fatigue, a limit of 
60 images per day was imposed. To further  
assure high quality data, the participants were 
incentivised with prizes, awarded to those who  
completed over 75% of the test and achieved 
the highest accuracies. The website was  
maintained for a period of six weeks. After 
this point, the saved results were compared to  
the original declared age of the subjects in the 
images.

FIGURE 2:
Example images from a dataset. The images were purposefully 
chosen to represent different lighting conditions, subject pose, 
exposure and resolution. Subjects were chosen to represent 
various ethnicities and gender.

AGE RANGE (YEARS)

4 - 6 50
50
100
100
100
50
50

8 - 12
15 - 20
25 - 32
38 - 43
45 - 54

60 +

NO. OF IMAGES

TABLE 1:
Number of images per age range used in this trial

Investigation 02

https://talhassner.github.io/home/projects/Adience/    Adience-data.html
https://talhassner.github.io/home/projects/Adience/    Adience-data.html
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Results

ICU comparison with human perception of age
The datasets were not able to support the exact age range, so instead the study included those 
in the 4 to 20-year old groups for restriction to goods/gambling, and those greater than 25 
years old for unrestricted access to goods / services.

Sixty-four completed the human data test to some extent with a minimum of 14 images  
being analysed. 
 
The average accuracy per each age range can be seen in Figure 2. Each participant is  
represented and arranged by the quantity of images analysed. Those who estimated an  
age on a lower number of images, displayed a trend towards poorer accuracy. 

The results from Figure 2 were used to calculate the average human accuracy in estimating 
age. Similarly, for those same images, the ICU accuracy was calculated. Table 3 compares  
the average human response and that of the ICU.

As can be seen, the ICU has out-performed the average human across all age ranges. Several 
factors contribute to this discrepancy, among them are human error, fatigue, smaller sample 
size, quality of image (resolution, lighting), etc.

FIGURE 2:
Human participant versus their accuracy of 
identifying under/over 25 years and all age 
groups. Participants arranged by quantity of 
images analysed from most (left) to least (right). 

TABLE 3: 
Human versus ICU average accuracy

All age ranges

4 - 20 years
Over 25 years

Investigation 02

TEST HUMAN ACCURACY (%) ICU ACCURACY (%)
< 18 years3 69 87

91
61

88
55

> 18 years4

All ages

3 Based on dataset age range 4 years – 20 years
 4 Based on dataset age range 25 years – 60 years
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Conclusion

Age estimation is performed by humans in a multitude of areas today. For the retail and  
gambling sectors, ensuring access to restricted materials or activities is limited to those  
of appropriate age is a challenge. The complete reliance on human judgement to predict  
age can result in substandard outcomes and potentially expose the assessor to several  
ramifications.  

In this study we have shown that the ICU device can achieve an accuracy of 96% in detecting 
subjects under the age of 18. It was also demonstrated, even for sub-standard images, that  
the ICU consistently out-performed that of a human in age estimation.

Currently, the device will flag when a secondary form of age verification is necessary (when  
the device deems the subject to be under 25). This secondary verification would be in the  
form of a physical ID (i.e. passport, drivers licence etc). A reasonable solution would be to  
combine human with ICU Automated Age Verification technology. This offers several  
advantages to the sectors dependent on accurately verifying age. Among them is the  
greater accuracy obtained by the ICU in identifying age, the lack of fatigue experienced by  
the ICU, the deterrent factor imposed by the presence of the ICU and recourse on staff as  
the sole decision maker in age estimation.  

The ability for the ICU to accurately and quickly identify those who are clearly older than 25 
results in no human intervention to allow access/purchase. This greatly speeds up the process 
and allows for greater throughput, quicker transactions, shorter queues and as a result an  
enhanced experience for the customer.

Key Findings & Benefits:
• High rate of accuracy – 96%
• Performs better than humans (no fatigue, human error affecting the results)
• Standalone, complete unit so integration is simple
• Quick – no need to wait for approvals 
• Users do not need to pre-register
• Lowest costs of ownership
• GDPR Compliant: No images and data are stored 

If you wish to discuss this further, please contact a member of the sales team via email: 
sales@innovative-technology.com

mailto:sales%40innovative-technology.com?subject=

