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Abstract

Questioned documents are documents whose au-
thenticity is disputed. Documents are destroyed by
fires and other means to conceal criminal activities.
Charred or burnt documents are a type of questioned
document that are likely to contain vital information.
These documents are mainly linked to ransoms, forg-
ery, fraud, suicide and other white collar offences.
This study aimed to evaluate the ability of a Video
Spectral Comparator (VSC-6000) for the enhance-
ment of writings on charred documents and to deter-
mine the effectiveness of flood light and white spot
beam in VSC on charred documents.

A passage was written by different types of writing
instruments on different types of writing paper avail-
able in Malaysia. Then the handwritten documents
were burned until the writings became invisible. The
charred documents were viewed under flood light and
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the white beam by adjusting the wavelengths.

Results showed that the writings on the charred
document exhibited appreciable enhancement suit-
able for forensic investigation. The writings were
comparatively more visible under the white spot
beam than the flood light beam. These findings were
recorded through photography.

The present study provides a promising method
and an effective alternative way to enhance writings
on charred documents.
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1. Introduction

A document may be defined as a piece of written,
printed, or electronic matter that provides information and
forms a record. Documents have marks, signs, or symbols
to make it understandable [1]. Forensic document exami-
nation involves the analysis and comparison of questioned
documents in order to obtain information that can be used
to serve the justice system based on scientific explanations
[2]. In general, documents have handwritings, signatures,
machine printed or altered matters [3].

The analysis of handwriting has a long history, perhaps
dating to the origins of handwriting itself. Handwritten
signatures occupy a very special place in this wide set of
biometric traits. Signatures are generally accepted by gov-
ernments and financial institutions as a legal means of veri-
fying identity [4]. Crime involving documents ranges from
fraud and anonymous letters to armed robbery, suicide
and murder. The handwritings and signatures are valuable
pieces of evidence in white collar crimes during forensic
document investigation [5].

Questioned documents are documents whose authentic-
ity is disputed. Questioned documents portray a notewor-
thy role in conviction and vindication in a court of law [6].
A charred or burnt document is any document that has be-
come darkened and brittle through exposure to fire. Burn-
ing documents to conceal a crime is fairly common; most

people believe that once evidence of their crime has turned

into ash, they will not be discovered. However, with special
equipment, an experienced document examiner can often
still read what is on a burned or charred document [7].

The handling and decipherment of charred documents
is one of the perplexing problems in the field of questioned
document examination and arson investigation. A burnt
document is extremely fragile and requires great care in
handling and processing. In addition, its blackened, car-
bonized state renders ordinary restorative processes inef-
fective. An entirely new approach to a unique problem is
required [8].

Forensic document examiners apply an array of tech-
niques and make use of state of the art equipment to con-
duct a variety of examinations on items of evidence. A
Video Spectral Comparator (VSC) imaging device allows
a document examiner to analyze inks, visualize hidden se-
curity features, and reveal alterations in a document [9]. It
allows for the non-destructive visualization of security ele-
ments and the acquisition of reflectance measurements in
both visible and shortwave near infrared region at focused
areas in the document [10].

The present study aimed to study the ability of a VSC
for enhancement of handwritngs on burnt documents and
to determine the effectiveness of flood light and white spot

beams under suitable wavelengths.

2. Materials and Methods

The research was conducted at the Royal Malaysia Po-
lice College Forensic Laboratory, Cheras, Selangor state,
Malaysia. In this study, four types of writing papers (10.5 x
14.5 cm) commonly available in Malaysia were used: white
paper (70 gsm), yellow paper (80 gsm), blue paper (70 gsm)
and cardstock paper (140 gsm). A known passage was writ-
ten in these papers by using six different types of writing in-
struments (pens) available in Malaysia: a blue ballpoint pen
(Paper Mate; 0.6), a black ballpoint pen (Paper Mate; 0.5),
a blue gel pen (M&G:; 0.7), a black gel pen (Pilot G-2; 0.5),
a black pentel marker and a red sharpie marker. The text

on the paper was written by the same person since different
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Figure 1- lilustrative example of images showing two different types of papers (yellow and cardstock) with similar passage written with six

different types of pens.

Figure 2- Malaysian made lighter (showing both sides) used to
burn the documents
persons apply different pressure which would have affected
the results.
All the fire-burnt documents were coded with sample ID
for anonymity. The burnt samples were photographed with

different light beam settings at different incident angles. An

illustrative example of images showing two different types
of paper (yellow and cardstock) with a similar passage writ-
ten with six different types of pen is shown in Figure-1.

The sample size consists of 24 handwritten document
sheets and the samples were subsequently burned using a
lighter flame as in real crime scenarios. Previous research-
ers used a muffle furnace to char the documents [11]. But
in this study, the documents were burned using a Malaysian
made, commonly available smoker’s lighter (Figure-2).
The paper was ignited starting from the middle of the paper
until all the writings disappeared.

The paper was kept at a distance of about 1.5 cm from
the lighter and the paper was burned slowly without dam-
aging the paper (Figure-3). The burned sample was then
preserved for analysis.

The burning process was conducted under similar labo-
ratory conditions under the supervision of the forensic lab-
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oratory technician. The charred documents were initially
viewed under a hand magnifier and then examined with a
VSC 6000 using floodlight beam and white spot beam set-
ting. The wavelengths were adjusted until clear visibility
was achieved. Some documents showed minimal visibil-
ity of the handwriting. The wavelengths used in the pres-
ent study were 645, 725 and 780 nm. The handwritings
viewed under the above mentioned wavelengths were pho-

tographed and recorded.

3. Results and Discussion
Figure 3- lllustrative example of burning of a passage written on In attempting to decipher charred documents, it is impor-

a blue colored paper.

FLOOD LIGHT

Figure 4- lllustrative examples of images showing the enhancement of handwritings on burnt white papers written by various writing instruments.
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Figure 5- lllustrative examples of images showing the enhancement of handwritings on burnt yellow papers written by various writing instruments.

tant to bear in mind the fact that such documents may vary
considerably in their physical and chemical composition,
depending upon the type of paper and ink and also upon
the conditions under which they were burned [12]. Thus,
the results of the investigation depended on the basis of the
weight of paper (gsm) and types of ink used in the writing
instruments.

The current study details an attempt to decipher charred
documents using various types of VSC’s light settings. The
charred documents were visually inspected but no decision
could be arrived at. Then the charred documents were ex-

amined under a VSC with flood light and spot light beam

ST LI HT

by adjusting the wavelengths. Considerable care was ex-
ercised in handling the charred documents and in placing
them in the VSC to examine them under different light
beams followed by appropriate photographic recording.
The examination of fire-charred documents with a view
toward deciphering the writing thereon constitutes an inter-
esting though somewhat difficult problem.

Figures-4,5, 6 & 7 are the illustrative examples show-
ing four types of charred papers written by six types of
writing instruments and the type of enhancements used to
visualize the writings. Figure-8 shows a charred document

that did not show any marks or writings.
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Figure 6- Illustrative examples of images showing the enhancement of handwritings on burnt blue papers written by various writing instruments.

The results of the investigation usually depend upon the
type of paper and types of ink used in the writing instru-
ments. Accordingly, the present study used different types of
color, thickness of paper and colored inks with varying den-
sity. The enhancement of handwritings observed on charred
documents using VSC with spot light and flood light with
adjusted wavelengths are shown in figure-4 & 7. Results
showed that the visibility of pen pressure (indented impres-
sion) was comparatively more prominent in ballpoint pens
under spot light, irrespective of color and thickness of paper
and the type of pen.

It was interesting to note that the gel pens caused less

prominent enhancement in the burnt documents compared
to ballpoint pens. This is because of the formation of deep
furrows formed on papers through the pointed edge of ball-
point pens. The black and red marker writings showed clear
enhancement in spot light compared to flood light. The black
marker was found to be more prominent in white paper than
yellow paper. Also, blue gel and red gel marks showed better
enhancement in white papers than yellow papers and hence
this technique can be utilized very effectively in real crime
scenarios.

The wavelengths 645, 725 and 780 nm were found to be

suitable to cause contrast on the writing papers and increase
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Figure 7- [llustrative examples of images showing the enhancement of handwritings on burnt cardstock papers written by various writing
instruments.
the visibility of the writings on the burnt document. The use
of 780 nm provided good enhancement of writings on cer-
tain burnt documents.

The authors are encouraged to continue the research by

using other different types of writing instruments and paper.

4. Conclusion
The present study concludes that the flood light and
white spot settings of a VSC can be used to enhance the

writings on charred documents. Better enhancement was

Figure 8- lllustrative example showing invisible marks on the shown under the white spot beam compared to the flood

charred document
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light beam. The adjustment of the wavelengths of the
beams enhanced certain writings that were not clearly vis-
ible under the standard flood light and white spot setting.
Pen pressure was found to be prominent in the charred
documents, irrespective of paper colour. Marker pens also
showed satisfactory enhancement of handwriting in the
charred documents under suitable wavelengths. The ap-
plication of a VSC on charred documents revealed appre-
ciable contrast between the writings and the burnt back-
ground. In conclusion, the use of a VSC may provide a
reliable alternative tool to enhance the writings on charred/

burnt documents.

Conflict of interest:
The authors have no conflict of interest to declare. The
authors did not receive any specific funding for this re-

search.

Acknowledgements

The authors are thankful to Royal Malaysia Police
(PDRM, Cheras) for the permission to conduct the research
in their forensic laboratory and their continuous support
throughout the research. Thanks are due to Mr. Jasbir
Singh, Document division, Royal Malaysia Police College,
Cheras, Selangor state, Malaysia, for his continuous assis-

tance in completing the research successfully.

References
1. Saferstein R. Forensic Science Handbook. 2nd ed. Up-
per Saddle River, N.J: Prentice Hall, 2002

2. Morris R. Forensic handwriting identification. Aca-

demic Press, USA, 2000.

3. Michael JA. Foundations of forensic document analy-
sis. John Wiley & Sons Ltd, UK., 2015.

4. Ramesh P, Nageswara Rao P. Handwritten signature
verification based on the use of gray level values. Int J
Image Proc Vis Sc 2013; 2: 50-6.

5. Ta NM, Sultanb MM, Wongc KY. A Study on the Age
Related Retention of Individual Characteristics in Hand
Writings and Signatures for Application during Foren-
sic Investigation. A Message from the Editor-in-Chief 1
From Narcotics Case Files.

6. Black DA. Decipherment of Charred Documents. .J
Crim Law Criminol (1931-1951) 1948; 38: 542-6.

7. Bauchner E. Document Analysis. Mason Crest Pub-
lishers, United States, 2014.

8. Doud D. Charred Documents, Their Handling and
Decipherment: A Summary of Available Methods for
Treating Burnt Papers. J Crim Law Criminol Police Sci
1952; 43: 812.

9. Mokrzycki GM. Advances in document examination:
the video spectral comparator 2000. Fore Sci Commu
1999; 1:1-6.

10.da Silva VA, Talhavini M, Zacca JJ, Trindade BR,
Braga JW. Discrimination of black pen inks on writing
documents using visible reflectance spectroscopy and
PLS-DA.J Braz Chem Soc 2014;25:1552-64.

11.Khasrithong N, Chitaree R. Recovering written con-
tents of a burnt paper by IR reflected photography. Thai
J Physics 2010; 6: 235-7.

12. Tyrrell JF. Decipherment of Charred Documents. Am
Inst Crim L & Criminology 1939;30:236.

..r'

Hrab Soctety for Sorensic Sciences and Forensic Wedicine




