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What is active thermal imaging?

2015 (200 €)1980 (100 k€)

Dramatic technology improvements

(Shada et al., Journal of Surgical Research, 
182:1, 2012)

Measuring and imaging the thermal 
radiation emitted from every object.

Thermal imaging

Temperature 
maps

Current resolution 0.017 °C
VGA Image 640 x 480 pixels

Active thermography

Disturbing 
subcutaneous 
thermal signals!

Monitoring the thermal 
recovery allows to “switch off” 
subcutaneous signals
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Preliminary clinical evidence

Di Carlo (1995) Clinics in Dermatology 13:329-336.
Di Carlo et al. (2014) Dermatologic Therapy 27:290-297.

Çetingül & Herman (2013) Expert Review of Dermatology 2:177-184

III. FUNCTIONAL INFRARED IMAGING

To be accepted in clinical routine a simple, reproducible 
measurement protocol of the thermographic image 
acquisition and patient preparation has to be set up. In the 
first trials shown in this paper an functional thermography 
strategy has been established. The main point of protocol is 
that the skin spot under suspicion is investigated 
dynamically.  

To get the characteristics or temperature signature, 
respectively, the relevant skin area has to be provoked. 
Generally, two directions are possible. On one hand the skin 
can be warmed up and, on the other hand, the skin can be 
cooled down. One major risk of the warming-up method is 
that the denaturising process of the proteins starts when the 
skin temperature exceeds 42°C. For that reason the cooling-
down method is used in our experiments that produce a 
substantial temperature difference within a few minutes.  

The cooling is carried out using direct contact with cooled 
gel packs. An area of about 10 cm by 10 cm is cooled down 
to 20° C. After this patient-preparation step the signature of 
the thermo-regulation process is recorded by the FLIR SC 
3000 camera with a temperature resolution of 0.03 K. 

A sequel of 300 images is taken in a total time interval of 
five minutes. However, in practice that interval depends on 
the level of cooling and the type of skin lesion. The camera 
is placed directly in front of the lesion using a macro lens.  

A difficulty in the evaluation of the thermo-regulation 
process is that a spot cannot be automatically detected on the 
basis of the temperature image alone, because at the starting 
point of thermo regulation the entire skin region of interest 
has a homogeneous temperature distribution. 
To overcome this problem a marker is attached to the skin 
and a normal digital photo is taken prior to the thermo-
graphic session.  

By comparing the marker of each image with the digital 
image, motion of the patient can be compensated. This is 
important because a small motion in an image acquisition 
with a macroscopic lens can cause errors in the correlation 
between the frames of the thermographic sequel. Without 
stable motion compensation an automated comparison of the 
temperatures of skin and spot is not possible.  

IV. IMAGE PROCESSING

A few elementary image processing steps are required for 
the automated evaluation of the temperature signature of the 
thermo-regulation process: 

o Detection of bore holes of the fiducial marker (that can 
be seen even in the thermographic sequel.) using the 
generalized Hough transformation. 

o Estimation of motion parameters based on the 
homologous landmarks obtained in the first step.  

o Segmentation of suspicious skin spot in the digital 
photo using an active contour. 

o Mapping of spot boundary, i.e. the active contour, to 
each of the thermographic frames using the motion 
model of the second step. 

o Evaluation of thermo-regulation process inside and 
outside the skin area defined by the active contour of 
the third step. 

V. RESULTS

The clinical study is still ongoing. However, two 
examples of the first trials are given in this paper. 

A. Basaliom 
In the first case, a basal-cell carcinoma, the skin has been 

cooled down to 27 °C. The subsequent thermo-regulation 
process is observed to 5 minutes taking infrared frames in 
intervals of 1 s. The healthy skin regulates its temperature to 
36 °C within 5 minutes. Figure 3 shows the digital photo 
and the corresponding infrared image after completes 
thermo regulation.  

Fig. 3. Original and temperature image of a basaliom. 
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Fig. 4. Signature of thermo regulation of a basaliom. 

The signature of the curves is exponential. However, 
focusing on the thermo regulation of the spot it can be seen 
that there is a synchronous warm up to 32 °C in the first 
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90 s. As can be seen in figure 4 the temperature of the 
basaliom is increasing slower than the surrounding healthy 
skin when the temperature exceeds 32 °C. The basaliom is 
not visible at the temperature image in the first 90 s of the 
recording; however, it is clearly recognizable in the end. 

One possible explanation for the lower temperature is 
based on the physiological characteristics of a basaliom. A 
basaliom is created from the cells which can produce an 
isolation layer, like it is already mentioned in a study from 
Maleszka et al [13] who saw this effect for psoriatic arthritis. 

B. Dysplastic Nevus 
In the second case, a dysplastic nevus, the skin lesion is 

invisible in the temperature image during the entire 
recording sequence. Figure 5 shows the digital photo and the 
corresponding infrared image after a time interval of 5 min.  

Fig. 5. Original and temperature image of a dysplastic nevus. 

In this case the dysplastic nevus is semi-malignant as 
histology proves. As can be seen in figure 6 the temperature 
of the dysplastic nevus is increasing synchronously with the 
surrounding healthy skin. 
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Fig. 6. Signature of thermo regulation of a dysplastic nevus. 

VI. CONCLUSION

During our first clinical trials the method of 
thermography-based evaluation of skin lesions turns out to 
be promising. Especially in the case of a basal-cell 
carcinoma the method yields a clear diagnostic result.  

It seems that the well known principles of thermography, 
that had been rejected some years ago and is recently raised 
to interest by detector advances, gives a powerful tool for 
dermatologist’s diagnosis.  

However, the recording protocol needs an improved 
standardisation due to patient-individual variation of the 
acquisition conditions and, in addition to the novel 
procedure, the traditional ABCD lesion features should 
support the thermographic evaluation. 
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Basaliom Dysplastic naevus
Buzug & Reinhold
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Çetingül & Herman
Melanoma

Di Carlo melanoma, BSC vs. AK
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Our technology

(Bonmarin & Le Gal, Skin Research and 
Technology, 21, 2015)

State-of-the art setup

(Bonmarin & Le Gal, Computers in Biology and 
Medicine, 47:1, 2014)

Possibility to easily 
stimulate the skin  
surface (warm or cool 
stimulation) in a 
reproducible way. 
No contact with the skin 
is required.

Thermal modeling and image 
processing capabilities

3D numerical model to 
simulate the heat 
transfer processes 
happening between the 
different skin layers.

Specific image processing tools to
analyze the IR videos
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Outlook

• Prototype finalization (software, packaging, CE marking) in 2016.
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• We need to acquire more data to tunes the device parameters.

• We are looking for clinical partners to help us further develop our technology.

New DermoInspect 
prototype to be released 
in 2016

Visit our website: 
www.dermolockin.com

or contact us at:
info@dermolockin.com
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