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Abstract: Early diagnosis of stroke with timely treatment could reduce adult permanent disability significantly [1]. 

Conventional medical imaging tools such as X-ray, ultrasound, computed tomography (CT), magnetic resonance 

imaging (MRI) and positron emission tomography (PET) have been widely used for diagnosis of brain disease. 

However, each of these methods has some limitations. X-ray imaging produces harmful radiation to the human body 

and challenging to identify early-stage abnormal tissue due to the relatively small dielectric proprieties contrast 

between the healthy tissue and abnormal tissue at X-ray frequencies [2]. PET provides useful information about soft 

tissues, but it is expensive and produces poor resolution. CT and MRI are unsuitable for continuously monitoring 

strokes due to produce harmful radiations (CT), expensive (MRI), time-consuming and not easy to develop a 

portable system [3,4]. Therefore, develop a new screening method is urgently needed to improve the effectiveness of 

disease detection.  

Microwave imaging is a relatively new non-invasive and cost-effective method for imaging of breast and brain 

tissues, which has continuously attracted many researchers’ interests over the past two decades [5,6]. The authors 

previously developed a holographic microwave imaging (HMI) method for dielectric object detection with a 

particular focus on brain stroke [7]. This paper investigates the feasibility of multifrequency HMI for brain stroke 

detection. A numerical system was developed to demonstrate the proposed theory. Various experiments were carried 

out to evaluate the performance of the proposed method. Results of experiments carried out using multifrequency 

HMI have been compared with the results obtained by using single frequency HMI. Results showed that 

multifrequency HMI could detect strokes and provide more accurate results of size and location than the single 

frequency HMI algorithm. 

Keywords: Microwave imaging; brain stroke; holographic microwave imaging; dielectric object 

Acknowledgement: This research was funded by the National Natural Science Foundation of China (Grant No. 

61701159, JZ2017GJQN1131), the Natural Science Foundation of Anhui Province (Grant No. 101413246, 

JZ2017AKZR0129), the Fundamental Research Funds for the Central Universities (JZ2018HGTB0236), and the 

Ministry of Education of the People’s Republic of China (Grant No. 2160311028). 

References 

1. Ren CH, Gao MQ, Li N, Ji XM. Significance of biomarkers in stroke and research progress. Military Medical

Sciences 2012, 36(2): 150-153.

2. Mccann J, Stockton D, Godward S. Impact of false-positive mammography on subsequent screening

attendance and risk of cancer. Breast Cancer Research 2002, 4(5): R11.

3. Frölich AM, Psychogios MN, Klotz E, Schramm R, Knauth M et al. Angiographic reconstructions from whole-

brain perfusion CT for the detection of large vessel occlusion in acute stroke. Stroke 2012, 43(1): 97-102.

4. Brazzelli M, Sandercock PAG, Celani MG, Righetti E, Chappell FM et al. MRI versus CT for detection of

acute vascular lesions in patients presenting with stroke symptoms. Stroke 2010, 41(5): E427-E428.

5. Almirall H, Broquetas A, Jofre L. Active microwave computed brain tomography: the response to a

challenge. Journal of Neuroscience Methods 1991, 36(2-3): 239.

6. Wang L. Electromagnetic induction holography imaging for stroke detection. Journal of the Optical Society of

America A Optics Image Science & Vision 2017, 34(2): 294.

7. Wang L, Al-Jumaily AM, Simpkin R. Holographic Microwave Imaging Array for Brain Stroke Detection.

Journal of Signal and Information Processing 2013, 4 (3B): 96-101.


