
An innovative approach to screening suspected 
drug samples on the street.



INTRODUCTION
The interception of suspected illicit drugs is a daily 
occurrence for many police forces while undertaking 
frontline activities. In New Zealand approximately 10,000 
suspected drug samples are intercepted each year, and 
the number of occurrences is significantly higher in more 
populous jurisdictions. Each time a suspected drug sample 
is intercepted the officer is required to make a decision 
about how to progress the case. This early decision making 
process is largely informed by circumstances and officer 
experience. 

As police forces increasingly seek to adopt evidence 
informed practices, the need for science and data to 
inform early decision making is becoming more pertinent. 
Real-time screening of suspected drug samples has the 
potential to provide valuable information to support officer 
decision making. However, current methods available to 
the officer do not address these needs: laboratory analysis 
is not sufficiently rapid, handheld devices are typically too 
expensive to make them widely accessible, and traditional 
chemical tests suffer from limited specificity and potentially 
expose the officer to health and safety risks by requiring 
them to handle unidentified substances. 

To address these challenges, the New Zealand Police 
and the Institute of Environmental Science & Research 
Ltd (ESR) have collaborated on the development of a 
new approach to real-time drug screening. This service, 
Lumi Drug Scan (Lumi), combines a near-infrared (NIR) 
handheld device, a mobile phone application, and drug 
detection machine-learning models hosted in a secure 
cloud environment. 

A field pilot phase has commenced which will see Lumi 
being trialled by key frontline staff across five policing 
districts. ESR’s forensic scientists will support the trial 
by monitoring the results obtained and by undertaking 
confirmation testing of the samples screened during the 
trial. A pilot evaluation, coordinated by researchers from  
the NZ Police Evidence Based Policing Centre, will evaluate 
the contribution that Lumi screening makes to officer 
decision making where suspected illicit drugs are seized. 
This data will help to inform next steps in the development 
and potential roll-out of a future service. 

The rapid identification of suspected drug 
samples on the street is a current challenge for 
many police forces. A new approach, called Lumi 
Drug Scan, developed in New Zealand and being 
trialled by NZ Police is providing frontline officers 
with real-time results to support early stage 
decision making. 

Here we outline the technology solution, the pilot 
phase, and the evaluation process that will inform 
the next steps in the development of this tool.  



ANALYSIS METHOD
Lumi Drug Scan enables officers to screen suspected controlled drug samples themselves  
by placing the sample, within clear packaging, directly onto the device. Avoiding the need  
to open a package for analysis reduces the risks associated with officers being exposed  
to unknown substances and maintains sample integrity.
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A spectral scan result is generated that represents the 
chemical composition of the substance. The spectral  
data collected is transferred via Bluetooth to the phone,  
and the officer can enter relevant case data and record  
a photograph of the sample within the Lumi app.

The data is then transferred to a secure cloud environment 
where drug detection algorithms automatically analyse  
the spectral data and determine whether drugs of interest 
are present. An in-app notification is returned almost 
instantly to the phone to inform the officer of the results.  

A report summarising details of the sample and the result  
is also automatically generated and emailed to the officer.

Currently the Lumi Drug Scan service can detect the 
presence of methamphetamine, MDMA and cocaine. 
The selected drug targets represent the most common 
drugs intercepted within New Zealand and the drugs that 
cause the largest harm within our communities. Additional 
detection algorithms will be developed to address other 
drug targets and to respond to future emerging drug 
substances.

A classification approach was undertaken for the 
development of the drug detection algorithms. This  
involved collecting over 400 examples of the drugs 
of interest and scanning them on several NIR devices. 
Multiple replicates of each sample were also recorded to 
ensure any intra-sample variability was taken into account.

A similar process was also undertaken to establish a 
comparable data set of non-drug samples. Using these 
two data sets, detection algorithms were developed and 
tuned that could reliably distinguish between known drug 
samples and non-drug samples. 
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APPROACH
Spectral results generated by NIR are less visually 
diagnostic than those generated by Fourier transform 
infrared (FTIR) or Raman devices for instance. To enable 
data interpretation, drug detection algorithms were trained 
to ‘recognise’ the key features in the drugs of interest by 
using a varied range of samples (in terms of colour, particle 
size, purity etc) for each drug type. 

The Lumi service is intended to provide an in-field 
screening service. It is not intended to replace the analysis 
of samples in a forensic laboratory, or to provide results  
that can be used in a defended hearing at trial.

Samples that contain low amounts of the target drugs  
(less than 20%), that contain other controlled drugs, or that 
are not illicit drugs are reported as ‘unknown’ substances. 
The workflow has been designed to minimise the potential 
for a false positive result, where a sample is incorrectly 
described as a specific controlled drug. It should therefore 
be noted that an ‘unknown’ result does not mean that the 
substance is not illicit, and standard policing procedures  
for unidentified substances continue to apply.

The Lumi testing process is not intended to change  
current policing procedures when dealing with members  
of the public suspected of being in possession of a 
controlled drug. If a suspected control drug sample 
is located, police will be able to use Lumi to obtain an 
indication as to whether or not the sample contains one 
of the targeted drug types (see the diagram below for an 
example of the workflow).

Results obtained from Lumi testing are non-evidential  
and police will continue to send samples to the ESR 
forensic laboratory for testing if a case proceeds to court. 
As is currently the case, many people will be managed 
under the New Zealand Misuse of Drugs Act 1975 (Section 
7 amended), whereby discretion is used if prosecution is 
not in the public’s interest.

In these cases consideration is given to a health-centred 
or therapeutic approach. The aim of Lumi is not to increase 
the number of prosecutions carried out – rather, it allows 
police officers to make better, more informed decisions in 
the field.
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VALIDATION AND APPROVALS
Prior to the pilot starting, a forensic validation was 
undertaken to confirm the reliability of the system. Through 
this approach, over 500 known samples that had not been 
used in the development of the drug detection algorithms 
were collated as a training dataset.

The outcome of this validation provided confidence that 
consistent data was generated by the devices, and the 
machine-learning algorithms could sufficiently determine 
the presence of methamphetamine, MDMA and cocaine 
within street-seized samples.

Validation results using an independent testing dataset

Parameter Results

False positives 3

False negatives 10

True positives 216

True negatives 247

False positive rate (%) 1.2 

False negative rate (%) 4.4 

Selectivity rate (%) 95.6 

Specificity rate (%) 98.8 

Efficiency (%) 94.4

Accuracy (%) 97.3

In addition to the validation process, a series of project 
assessments and approvals were also obtained prior to 
the launch of the pilot. This included independent ethics 
approval; engagement with community groups and Māori 
Advisory Boards; a privacy impact assessment; risk 
analysis; health and safety assessment; and a security 
audit and penetration test of the system.

This combination of reviews and approvals provided 
confidence that a reliable solution had been developed  
and that a robust pilot and evaluation plan was in place.  
It also ensured that police and ESR management were  
well positioned to approve the pilot to proceed. 



FORMATIVE EVALUATION 
ADDRESSES KEY AIMS
A ‘formative evaluation’ has been selected for the 
evaluation for the Lumi pilot. This approach will allow  
the research team to see whether the project is on track, 
and learn from what we find. This evaluation seeks to 
address six key aims:

Facilitate officer decision making in warrantless  
searches of vehicles and places following positive drug 
identification using Lumi Drug Scan (ie, more informed 

decision making and certainty for officers).

Reduce perceived or actual risk to officers of certain 
drugs or offender behaviour while on those drugs.

Test the practical application of  
Lumi Drug Scan training for police officers.

Understanding by prosecution, defence and judicial  
staff who have been introduced to Lumi.

Test the field accuracy of the Lumi  
device and cloud algorithms.

Scope the potential to use health referral  
information for future outcome analysis.

A NOVEL SOLUTION FOR 
DETECTING ILLICIT DRUGS
The development of Lumi Drug Scan utilised a 
collaborative approach between NZ Police and ESR.  
This has enabled new technology and data science 
techniques to be combined to develop a novel solution  
for the detection of illicit drug samples.

The design-thinking methodology employed throughout 
the project ensured that the outcome delivered an end-
user-focused solution that supports officer decision 
making.

The pilot phase and subsequent evaluation will provide 
data to support the next phases of development and the 
decisions about how the service can be rolled-out across 
NZ Police.

LUMI DRUG SCAN  
TRIAL VIDEO
Watch the Lumi Dug Scan trial video to find out 
more about the Lumi Drug Scan service:

www.facebook.com/
watch/?v=419053045681655
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