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In a darkened room at Palmerston North’s Massey University, a 
group of world-renowned scientists gazed in wonder at the images 
on six computer screens. Some had travelled halfway around 
the world to see this. They already knew the Classifynder could 
automatically find and classify grains of pollen on a microscope 
slide. Confronted with the reality, they were dumbfounded. After 
more than 40 years of hopeful discussion, they were looking at a 
system that could take the drudgery out of palynology.
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Massey University palynologist Dr Katherine Holt examines a slide containing fossil pollen ready for analysis on  
the Classifynder. Image courtesy of Massey News.



41March/April 2013

Palynologists collect and analyse 

pollen from sediments, rock or air. 

Based on the type and distribution of 

pollen grains, they can work out what 

types of plant were growing in the area 

at the time the sediments were laid 

down. The information helps answer 

a wide range of questions, such as the 

extent of ancient ice sheets, prehistoric 

forests or grassland. Forensic paly-

nologists use pollen collected from 

clothing and other surfaces to glean 

information about the movement of 

people and objects.

Whatever the application, palynology 

involves finding pollen grains on a 

microscope slide. It’s a painstaking 

task, comparable to visually searching 

for marble-sized spheres suspended 

in an Olympic swimming pool. A skilled 

palynologist will spend between two 

and 10 hours finding and classifying 

the 500 or so pollen grains on a single 

slide. Most palynological investigations 

involve analysing pollen from numerous 

slides. “Queen Victoria would have 

found the technique reasonably 

familiar,” Bob Hodgson, Emeritus 

Professor of Information Engineering 

at Massey University, says. 

The Classifynder promises to change 

that. This automatic microscope is the 

product of a conversation between 

two Massey University professors, 

John Flenley and Bob Hodgson. 

Emeritus Professor John Flenley 

is a distinguished palynologist who 

has long dreamed of automating the 

time-consuming task of finding and 

classifying pollen grains. Since 1968, 

when he first wrote about the potential 

benefits of automating routine tasks 

in palynology, Professor Flenley and 

several of his students had studied 

various possibilities, but never came 

up with a practical machine.

The breakthrough came in 2002, 

when Professor Hodgson of Massey’s 

School of Engineering and Advanced 

Technology agreed to take on the 

challenge. Professor Hodgson had a 

pretty good idea how the task might 

be automated. The trick, he thought, 

would be to build a machine that 

could recognise visual features of the 

texture and shape of pollen grains. 

He asked several palynologists to 

provide images of representative pollen 

grains. Working with a post-doctoral 

researcher and two Master’s students, 

Professor Hodgson identified a set of 

43 features covering the full spectrum 

of pollen texture and shape. “Pollen 

grains tend to be spherical, which 

narrows the possibilities,” he says.

The next step was to build a 

prototype. Professors Hodgson and 

Flenley entrusted this task to Gary 

Allen, an experienced engineer who 

had returned to Massey University to 

complete a Master’s degree. Mr Allen’s 

prototype brought the Classifynder’s 

key elements together in a complete 

system: a pair of optical microscopes, 

each with its own digital camera, a 

black-field lighting system, a system 

for physically scanning the slide 

and focusing the lenses, along with 

image processing and neural-network 

software. The system employs a two-

stage strategy to find and classify 

pollen. First, a low-resolution optical 

microscope scans the slide, noting 

the location of anything that might 

be a grain of pollen. Then the high-

resolution optical microscope takes 

several images of each “candidate”. 

Using these images, the system 

builds a three-dimensional model of 

each pollen grain. Finally, a neural 

network mathematically analyses the 

three-dimensional models. Based 

on the strength of 43 features, the 

software comes up with a proposed 

identification for each pollen grain. 

“The palynologist makes the final 

decision, by confirming or denying the 

machine’s proposed identification,” 

Professor Hodgson says. 

Mr Allen’s development and testing 

programme confirmed the system 

could automatically recognise pollen 

grains and identify them to a high 

degree of accuracy. By late 2006 it was 

clear the system would work, and that 

it could be manufactured at a realistic 

cost. After completing his Master’s 

degree, Mr Allen stayed on at Massey 

University to refine the design and 

build a second generation prototype.

Placing the slide onto the Classifynder’s slide holder. Image courtesy of Massey News.
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That, according to Professor 

Hodgson, was the easy bit. The system 

was technically feasible. To realize 

Professor Flenley’s long-held dream, 

the machine had to be commercially 

available to scientists around the 

world. The design needed further 

hardware and software development 

before that could happen. This was no 

longer the kind of project that qualified 

for research funding; the project had 

entered the gulf between research and 

commercial engineering, sometimes 

called the “Valley of Death” because 

of the difficulty of funding this stage of 

the development cycle.

Although the initial design and its 

capabilities had been fully documented 

in several scientific papers, Professor 

Hodgson encountered considerable 

scepticism about the Classyfinder’s 

potential. He decided to fund the next 

stage of development himself. Working 

within the School of Engineering and 

Advanced Technology, he, along with 

software technician Colin Plaw and 

electronics engineer and toolmaker 

Ken Mercer, developed a third-

generation system using commercially 

available parts wherever possible. 

Custom-built parts were designed 

for computer-aided manufacturing 

techniques.

By early 2011, several third-

generation Classifynders had been 

ordered by palynological laboratories 

in Norway, Australia and Canada. 

Professors Hodgson and Flenley 

invited representatives from these 

laboratories to a two-day workshop 

at Massey University in March 2011. 

The Massey team set the scene by 

putting six Classifynders to work 

on pollen samples, before spending 

a day training their visitors how to 

use the system. The visitors spent 

the following day studying their own 

samples and providing feedback about 

potential improvements. Since that 

seminar, Classifynders have also been 

sold to universities in Europe, the 

United Kingdom and South Africa. “We 

were selling copies of our research 

equipment to other researchers,” 

Professor Hodgson says. “We focused 

on early adopters, who would give us 

feedback to help develop the machine.” 

His team also received plenty of 

feedback from Massey University 

palynologist Dr Katherine Holt, an 

enthusiastic Classifynder user who, 

according to Professor Hodgson, can 

be his team’s “sharpest critic”.

With these prototypes now working 

on real palynological studies, Professor 

Hodgson is preparing to put the 

Classifynder on to a full commercial 

footing. Along with engineering and 

technology management consultant 

Jamie MacDuff, he has established 

Veritaxa Limited to manufacture and 

support the machine. “We can sell the 

Classifynder for not much more than 

a conventional microscope,” he says. 

“We’ve got to where we are now by 

doing one thing and doing it well.” As 

palynologists also need an information 

management system to manage their 

samples, for instance, the Classifynder 

offers a book-keeping system in 

addition to the automatic microscope.

Professor Hodgson says there 

are several thousand palynology 

laboratories around the world that 

could use the machine, which can also 

be adapted for other types of particle 

– such as giardia, facial eczema or 

volcanic glass. Professor Hodgson 

hopes Veritaxa will attract funding to 

support ongoing development. 

Despite its obvious advantages, 

Professor Hodgson stresses that 

the Classifynder does not make 

palynologists redundant. It simply 

eliminates the tedium of traditional 

methods. As Norwegian palynologist, 

John Birk, said at the Classifynder 

seminar in March 2011, “These two 

days were among the happiest of my 

professional life”.
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The Classifynder detects and images a grain of Totara pollen. Image courtesy  
of Massey News.




