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1. Introduction
The size and shape of particles in powders significantly affect their processing and the quality of their end-products in a variety of industries
[1-3]. Populations of needle-like particles can be successfully characterized using readily available imaging methods. However, most of them
do not account for the overlap of needle-like particles in the images, which causes a bias in the size distribution. Building on previous
methods [4,5], we have developed an algorithm that successfully separates three main overlapping cases of needle-like particles.

2. Objectives 4. Methodology - Software
* Establish an imaging device Classification: Three main overlapping cases

* Create image-acquiring code :
* Create the image processing software that will separately .
characterize needle-like particles
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3. Methodology - Hardware

Pre-processing step: From grayscale (a)  Step 1: Line identification (a)

Following crystallization, the crystals are filtered, dried and tolboundary lines (d) andlmerzingi(Bi2]

dispersed on a transparent plate. The plate with the crystals is
placed under a custom made microscope, which automatically
acquires 2000 images.

§84 for image
acquisition
and stage control

@ Camera _/%?'] @ Computer

@ Telecentric
Lens

() spotlight i ~— )
L

adjustment » e : |ne.ar

o Stage with

controller

® Telecentric  [TRE— =l ‘ : Step 2: Object identification and reject duplicates.

Backlight
llluminator Controller of
XY-Stage
. . ER .
@ Light Source Duplicate
e il subobjects are
- - b. rejected/discarded

_—
Step 1 & 2: Partially-Crossed and Touching cases

I e pmierr] IR C. d. .
\ N \l M - Step 3: Length approximation Step 4: Watershed segmentation for

for partially-crossed case touching case [5]

T

Overlapped
area

Original Pre-processing Step 1 Step 2

5. Results — Algorithm performance

Visual evaluation Artificial overlap evaluation
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In the final evaluation, the sizes of the original particles
were compared to those of the detected particles, one
o Tries to one. Defining that a 10% relative error is acceptable,

|-~ ~Quintets|

—— Pairs
o Trios
-~ ~Quintets

——Pairs

then at the highest overlap intensity tested, the length
of 75% and width of 80% of the particles are correctly
! T T 10? characterized.
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