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Abstract

As drug crimes leveraging digital platforms become increasingly sophisticated and covert, the volume of seized
image evidence has exceeded the manual analysis capacity of investigators. While Al integration is essential to address
this issue, explainability —providing the reasoning behind judgments—is critical for accountability in legal contexts. This
study proposes a 2-stage instruction-tuning methodology based on XAI principles. Stage 1 utilizes GPT-4o as a teacher
model to generate explanation datasets, and Stage 2 fine-tunes a LLaVA 1.6 student model to perform simultaneous
classification and rationale generation. The proposed system provides natural language explanations to support
investigators' decision-making processes and improve the efficiency of forensic evidence analysis.
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Table 1. Definitions of evidence image categories
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Category data samples Description
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1. Drug-related
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conversation

2. Drug deal
location

3. Confiscated

. 1229
drug image
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Fig. 3. Examples of images for each category

E4), dlole 278 sAaS a oy =7 7
He A8 2 A A4 FHas dE HolH
7} 29702 B2 Fefzo] vlg) ojuA] F7F Hof b
o] EFgo] ZA) o5 ¢Fsla ol ¢
84S ERslasl kg5 HolEAld ety dig 2
20 omA|o] thaf -9 Wb, FAR 3, B
/] 28 55 A&ste] F 14571E Sk

AA, doleAl £ DA HFHo= &
A9 350970 AR HlolHE ATH AEHS
A%, "HzEgLoZ 7 26757k
76.2%), 41770(2F 11.9%), 41770(2F 11.9%) 2 23
ot AA dolHAlY] HF 7L & 29 Zh

n)

of

3 o,

2. ™A dlo[EAle
Table 2. Dataset distrubtion of model

4EE HlolE 2x

experiment

Dataset type Number of data

Ratio (%)

Train 2,675

76.2

Validation 417

119

Test

Total 3,509

of 4% FH5AE T 919

H
9z g5, 2 ojuAel gt £F 27

oz AHse

GPT-4o EEE ARE3E o] f+= FHT VLM ATolA

GPT-4do= H2E, 202,

End-to-EndZ &3 AT 4 o1, MMBench 2

E 3 X[Alof ©AE flet ZFEEZE

Table 3. Prompt components for instr

7€ RYES 5
13]. Adel 43}
ATE TEZE A
WA BdoAlE T
do] & 33 o]

T
Uction design

Technique Prompt instruction Example instance
Assign a persona |,
9 “p ) You are an expert
1. Persona | such as “a skilled » )
) o ) digital forensic
assignment digital forensic . : »
: . B investigator Al...
investigator Al
. “..This image is
Provide the correct . g -
classified as ‘3
2. Context | class label for each i
. ) ) Drug Materials’.
provision | image in advance to )
! Your task is to
establish context ; »
explain why
Instruct the model to | “Based only on the
enerate visual evidence... lisf
3. Task 9
- evidence-based key 2 -4 key
specification : : .
rationales in bullet rationales... Use
points (2 - 4) bullet points”
Provide high-quali
ovide: high-quality “Example 1 (Image:
sample answers to ; ;
4. Few-shot 2 \ne= A plastic
. help the model leamn .
leamning ! bag containing
the desired output ) "
white powder..
style




E 4. 2F 25 Ho[E oAl
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Label Rationale

- A selfie photo of a person.

- The person is making a V-sign
gesture with their hand.

- No relevance to drugs.

- An image capturing a mobile
messenger chat screen.

- Contains drug-related terms such as
“rush”, “body convulsion”, and
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- The conversation discusses the effects
and experiences of drug use.
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- The image includes the text “Coca 1g
at the top.
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