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Introduction to MUL U

|

® Medical Ultrasound Laboratory (MUL ) was founded in
2006 as part of “Image Processing and Intelligent
Control” Key Laboratory of The Ministry of Education
of China, HUST.

® The goal of MUL lab is :
Explore the theory and principles in bio-medical
ultrasound imaging, educate outstanding engineers
oriented to application and become one of the most
Important ultrasound imaging research facilities in the
world.

® Upgrade to a national lab within 5-10 years.
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Faculty in MUL v,

Longhui Wang, Lecturer Wenguang Hou Associate

wanglonghuiwhu@163.com Mm_gyue Dln_g, Protessor Professor
myding@mail.hust.edu.cn huowenguang99@163.com
( Director )

Photo not available

Ming Yuchi, Associate Professor Yu Yuan, Associate professor yming zhang, Associate Professor
m.yuchi@gmail.com yyan@mail.hust.edu.cn xmboshi.zhang@gmail.com




MUL members in Sept. 2010 @
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3D ultrasound imaging system for @
urological diseases diagnosis & therapy wees s w
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12D probe basedimaging : planning
i24 x24 |
10.6mm x0.6 mmx0.6mm

Surb:ery tools
Tracking &
localization




2D probe design and fabrication @)

Elements & connection 48x48 probe mask




Row-Column addressing simulation @)

8*8 probe fully connection 32*32 row-column addressing







2D array probe & 3D imaging system -’ﬁ_.‘)
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Off-line reconstruction : 240 X 560 X 116




2D array probe based 3D imaging -’ﬁ_.‘)
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On line real time 3D US imaging




3D image of board
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SoftVue- @

Breast UCT for breast Imaging s s
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UCT imaging with three different (lfﬂ_
Image components Mesicl Frasous Lo
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Ring probe : one transmission, the @
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The other element transmission @




Linear probe : one transmission , ui

receiving TS
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Transmission from different angl




Comparison of X-ray and US Aoy
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Ring transducer for breast @

- imaging system Metical Fizasount La




UCT with two linear array probes @




Hardware system of UCT for 3D M
breast imaging system Meaical Erasoss
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Echo signal received in system Auy)
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Diagnosis results of breast cancer @
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Correct rate UCT >85% , mammogram 55%




IMPROVEMENTS AND ENHANCEMENTS

Technical Feature UST prototype SoftVue Improvement
Mumber of transducer elements 256 2048 Bx
MNumber of receive channels 256 512 2x
Mumber of transmit channels 11 512 40
Diata resolution 12 bits 14 bits Ax

Data rate 24 MB/s 3 GB/s 125x
Fhysical size of electronics 3100 cu. in. 512 cu. in. i
Water usage 48 gal. 255 gal. 10x
Reconstruction time per slice 9,000 s 4s 2250x

Clinical Feature

UST prototype

25x03xD3

Improvement

Image resolution (volums) Ex05x05mm S ax
Max. breast diameter 20 cm 22 cm 10%
Scan time wi data transfer 12.5 min. 1.7 min. =
B-mode Mo Yes *
Fower Doppler Mo Yes +
Harmonic imaging Mo Yes +




Comparison of proto-type and 15t A
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SoftVue Phantom Prototype Phantom
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Fusion image from 3 US components UL
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Multi-modal diagnostics

Cancer identified by 1ts:

- high sound speed and attenuation (cyan)
- architectural distortion (red).




Comparison between UCT and MRI fiuy)
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MRI image depicts tumor
and breast deformation at
time of diagnosis

SoftVue image shows
residual distortion of same
region after lumpectomy



Comparison between UCT and Mu))

mammogram i
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SoftVue image shows a cross-section Mammogram
of breast parallel to the chest wall. A shows an image of
clip from a needle cyst aspiration is a compressed

rendered clearly by SoftVue (arrow) breast




Fusion of tumor
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Dense breast:
1.5 cm Invasive Ductal Carcinoma (IDC) identified




Target Nano-particles Agent for early @
liver diagnosis Mesicl Frasous Lo
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Nano-particles

4. Image
3. In vivo metabolizing reconstruction

of Nano-particles

Targeted

) 1. Mutual effect between
nanoparticles

A Nano-particles and -
tumor cells

Ny 2. |nvitro »

metabolizingof
Nano-particles

Bio-marker More than 12 SCI papers published!




US probe
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Silicone tube

b
HCI Mode
Magnetic heating stirrer 12MH
Experimental setup for in vitro 2D B-mode image
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In vivo experiments divy)
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Portal vein, . .
inferior caval vein

Hepatic vein

Nanobubble
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In vivo experiments g,
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The rat liver ultrasound image before (a) and 10s after
(b) injection of the targeted nanobubbles
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Proto-type system for 3D imaging @
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SonixTouch US data acquisition T




Simens Acuson 512 v




Schematic structure of SPAM @

Photo diode

Transduce

Signal magnification &
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Envelop
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High Frequency Ultrasound Fused @
Scanning Probe Microscopy I

cantilever High frequency
transducer
Nano-probe ——\ff |/ [|[I[|[}}| Interference

Multi-frequency
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ngh frequency <— High frequency |

transducer Resolution : 5bnm




Proto-type HFUF SPM system @
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Experiments dfuy)

Medical iiraseund lab




DVD , Blue DROM , NVD
Specimens piled off are 0.60mm , 1.12mm , 0.62mm
respectively.




Structures of DVD and BDWQW
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/umx7 um of DVD
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Ultrasound image
the ground truth

IS 3700nm with a error rate of 0.6%.
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26pmx26 um of DVD du)
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Morphological image Ultrasound image

Measurement of 10 strips is 7337nm with the ground truth
of 7400nm , the error rate is 0.8%



Phantom designed for ultrasound @
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Silicon wafer with god particles
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The same specimen moved to the left ¢
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Morphological image Ultrasound image






