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Need for Low-cost Diagnostic Tools

Camman’s Model 1900 
Hertz with the 1953 ultrasound reflectoscope
on the left and the Sonoline CD on the right, 
1985

Ultrasound is used more often by 
doctors than any other type of 
imaging test.
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Barriers to Use of Ultrasound

Low- and middle-income countries
• lack of training (60%)
• lack of equipment (45%)
• ultrasound machine malfunction (37%)
• lack of ultrasound maintenance capability (47%)

United States
• available between 40-80% of emergency 

departments
• barriers to use: limited training (70%), 

expense (39%), and limited need (32%)
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Guide
Detect
Trace
Measure
Track

Store
Train
Inference

Low-cost
Ubiquitous
Easy to use

A Complete Ecosystem in One Company

Butterfly Network,
a 4Catalyzer company
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Data Explosion

“Radiology field will change as a result of 
deep learning. The systems aren’t threat 
but benefit to radiologists."

num cines patients
patients 

annotated
num

annotations
cine 

labels
data set 1 706 10 10 5166 0
data set 2 712 10 10 2328 0
data set 3 151368 6777 271 3210 4169
data set 4 63245 2498 181 2188 1281
data set 5 45562 1999 85 1007 894
data set 6 168 10 10 611 0

Source: EMC Digital Universe with Research & Analysis by IDC
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Parasternal Long Axis View

user error [%] length [cm]
ALHP 4.24 2.45
AORTA 4.20 3.90
IVS 6.44 1.54
LA 3.80 4.29
LV 3.56 4.60
PW 7.17 1.47
RVOT 5.29 3.18

LV interuser [%] number

user 1 2.10 502
user 2 3.16 252
user 3 3.92 294
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Data Variation

cavity obliteration 5%banana 6%sigmoid septum 8%

LV hypertrophy 9%dilated 13% cutoff_lv 14%

foreshortened 9%

normal 43%
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Before: Probabilistic Boosting Trees on a GPU

Fast Boosting Trees for Classification, Pose Detection, and Boundary Detection on a GPU. Birkbeck, Sofka, Zhou, ECCVW 2011.

Sofka et al. TMI 2014.



Confidential, Property of Butterfly Network Inc. — Do Not Distribute Michal Sofka, msofka@4catalyzer.com

Now: Network Architecture

Input

143x192x32145x194x32147x196x1 69x94x64 67x92x64 31x44x128 12x19x25629x42x128
10x17x256

8x15x2
128128 4

Max pooling

Convolution

ReLU nonlinearity
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nVidia® TeslaTM K80 GPU accelerated cloud computing
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Cardiology: Parasternal Long Axis View
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Four Chamber Apical View

IOU mean std min 25% 50% 75% max count
1 vs. 1 0.84 0.05 0.57 0.82 0.85 0.87 0.93 138
2 vs. 2 0.84 0.06 0.67 0.80 0.85 0.88 0.94 151
1 vs. 2 0.79 0.06 0.57 0.76 0.80 0.83 0.91 572

IOU

Segment LV
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Network Architecture

Input

232x232x32234x234x32236x236x1

114x114x64 112x112x64

54x54x128

24x24x256

52x52x128

22x22x256
20x20x256

38x38x128 36x36x128

Upscale and convolution

70x70x64 68x68x64

132x132x32134x134x32 132x132x1

Feature forwarding

Max pooling
Convolution
ReLU nonlinearity

Segmentation
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Cardiology: Apical View
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• Data explosion

• Domain knowledge critical
• No single source of truth

Deep Learning in Ultrasound Imaging

• New devices will yield new applications

• Decentralized medicine
• Cloud based and real-time running on a device
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