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Abstract: - An attempt is made to develop a new method other 

than based on electrostatic principle as used in Electrostatic de-

tection Apparatus (ESDA) for deciphering indented writing in 

forensic investigations. Simulated indented samples were exam-

ined under various light sources and using image enhancement 

tools. The developed method is not effect by humidity variations 

as in ESDA. No  need of cascade for development. The results are 

permanent and have scope for improvement. The results obvi-

ously show that this new technique can be used as an ad-hoc and 

alternative instrument for recovery and revealing indented writ-

ing impressions. 
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I. INTRODUCTION 

n Forensic investigations many of the times it become im-

portant to decipher the indented writing contents i.e. wheth-

er two or more sheets of papers are stacked, traces of the writ-

ing executed on the top page tend to become indented on the 

sheets below. In cases of additions, anonymous Note/letters, 

alteration, Pages next to those torn out of a diary, address 

book can reveal what has been removed, order in which writ-

ings on different pages such examinations leads to new evi-

dential proofs. 
[1] 

Many researchers published in this regard, like using radioac-

tive 35-sulphur dioxide gas
 [3]

, by means of replicas made with 

vinylite or other thermoplastics
 [4]

, by Electrostatic Detection 

Apparatus (ESDA) 
[5] [6] [7]

, impression by traced forgery 
[8]

, 

gelatin lifting
 [9] 

and examining the effects of paper type, pen 

type, writing pressure and angle of intersection on white and 

dark dominance in ESDA impressions of sequenced strokes
 

[10]
. Using a commercial scanner and image enhancement 

software as an alternative instrument for the recovery of the 

indented writing impression in paper, the numbers of underly-

ing sheets negatively correlate with the revealed indented im-

pression images made by flatbed scanners, but with limita-

tions of types of paper being used
 [11]. 

Electrostatic detection Apparatus (ESDA) is accepted as the 

most popular system for deciphering indented writings, the 

method has system for deciphering indented writings; the 

method has few limitations, like the requirement to maintain 

the moisture of the paper, the effect of thickness of the paper, 

depth of indentation and cascade quality apart from the cost of 

the instrument. This motivated us to develop a system to deci-

pher indented writing by using magnetic powder instead of 

Cascade powder for development of indented writing. How-

ever since samples developed by using magnetic powder may 

not give the require resolution, we proposed to improve the 

results with the help of image enhancement software
 [12]

.  

II. METHODOLOGY 

2.1. Sample preparation 

A total of 30 samples were created on various types of paper 

such as 80 g/m2 A4 office paper and glossy paper in three 

categories i.e. Heavy writing pressure, Medium or normal 

writing pressure and Light writing pressure were prepared. A 

ball point pen was used to write the test words “INDENTED 

IMPRESSIONS FOR ESDA” on the top surface of the paper 

while three similar underlying sheets were used in the process 

of examination. The chosen phrase of words contains major 

strokes, such as horizontal lines, vertical lines and diagonal 

lines, which are normally & abundantly found in writing. 

The recovery process for the indented writing was conducted 

firstly by using ESDA (as standard for comparison), using 

Magnetic powder & with Image Enhancement Software. 

 The ESDA- Lite manufactured by Foster and Freeman was 

used first to recover the writing impressions and its results 

were used as reference for comparison with the recovered 

impressions made by magnetism along with image enhance-

ment software. 

2.2.   Procedure : 

A magnet of power ranging between 1.5 to 2.0 tesla was used. 

Magnet employs a magnetic field. Every Magnet has its own 

magnetic field which is defined as magnetic lines in the ellip-

tical shape. Polyethylene sheet is applied on the sample doc-

ument to prevent the ferromagnetic powder from directly ad-

hering to document, as it will violate document examination 

protocol. The sample document is placed on the vacuum box 

having very fine pores and ferromagnetic powder was applied 

on the surface of the polyethylene sheet which is kept above 

document. The model contain a rectangular box having fine 

pores on its upper surface amd an opening is made on its side 

to attach a vacuum with the model (Figure: 3). When magnet 

I 
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having high power (range 1.5 -2.0 tesla) is applied, some 

quantity of the ferromagnetic powder adheres on the indented 

surface. Hence the indented surface is now ostensible because 

of the ferromagnetic powder in the indented area and is se-

cured by using adhesive transparent film subsequently photo-

graphed for recording purposes.  

The sample prepared is put on the slab in the dark room. The 

sample is then photographed with high performance camera. 

Prior to photography, an oblique light is directed on the sam-

ple from different angles. The reason behind the placement of 

oblique light is that whenever light falls on the sample the 

indented surface makes a shadow of that indented surface or 

part of it and one can see the shadow of the indented surface. 

On photography this shadow of the indented surface and the 

indented surface itself is captured in the photograph. This dig-

ital image of the sample is then subjected to image enhance-

ment software (Adobe Photoshop CS6) the image enhance-

ment software should improve the clarity and contrast the 

image of the writing impression. There are different parame-

ters or one can say options in the Adobe Photoshop CS6. For 

enhancement in Adobe Photoshop CS6, the parameters which 

were taken under consideration are Brightness, Contrast, 

Sharpness, Saturation, Hue, Lightness and Liquefy. 

There is more than enough option in the image enhancement 

software to enhance the image we have tried to use the best of 

them but there may be a chance to further enhancement. 

The assessment could be done by a direct comparison in terms 

of clarity and contrast between the ESDA result and result 

obtained the present method. “The paper quality” is designed 

to investigate the number of legible images obtained from the 

recovery of indented writing impression from interleaving 

glossy paper. “The variation of writing pressure” is designed 

to investigate the effect of the writing pressure on various 

types of paper for the recovery of indented writing impres-

sion. 

The result evaluation was a qualitative measurement. The 

experimental results were reported as four levels: clearly 

readable, hardly readable, and visible (illegible) and not visi-

ble. 

III. RESULTS AND DISCUSSION 

In the present investigation ESDA was used first to recover 

the indented writing impression from underlying sheet, as a 

standard. The images obtained were then used as references 

for comparison with the corresponding results obtained from 

the magnetism and image enhancement software. 

In this test, ESDA could recover the indented writing impres-

sions from all the samples.  Then the underlying sheets of 

samples were developed by the use of magnetism and imaging 

enhancement software (Adobe Photoshop CS6) using the im-

age function.  

3.1.   Development of indented writing by using image 

enhancement 

An average writing pressure obtained from thirty volunteers 

writing the statement “INDENTED IMPRESSIONS FOR 

ESDA” on paper. The developed writing samples obtained in 

three variations are as follows:  

All three pressure levels were applied for writing on fifteen 

types of papers such as deposit slip, cash bill, lease agreement 

document and newspaper. All the samples were developed by 

means of magnetism and then photographed. 

The image of the result obtained from the magnetism was 

adjusted by image enhancement software (Adobe Photoshop 

CS 6) using the image function and sharpen function. The use 

of image enhancement software reveals all the indented im-

pression more in heavy and medium writing pressure and up 

to some extent in light writing pressure also.  

The ESDA could not reveal the indented writing impressions 

from underlying sheets, the variation of writing pressure, the 

method of magnetism and image enhancement software could 

recover the heavy pressure indented writing on glossy sheet. 

The newly developed method could recover the indented writ-

ing impression on most of selected samples. The numbers of 

underlying sheets that indented impression could be recovered 

for heavy, normal and weak writing force were descending 

respectively.  

Out of the results obtained by the indented writing develop-

ment using magnetism, it is concluded that magnetism can 

play a vital important tool for deciphering indented wring as it 

has more advantage and convenience compared to that of 

ESDA. Experiments indicate the possibility of using mag-

netism as one of a tool, in which a commercially available 

magnet, vacuum box and image enhancement software as an 

ad-hoc and alternative instrument for the recovery of the in-

dented writing impression on paper.  

The number of underlying sheets positively correlates with the 

revealed writing impression images. Types of paper have in-

fluence in revealing the images. 

 Paper that is thin, no glossy and no pattern are easier in find-

ing the indented impressions. Writing pressure can also affect 

the legibility of the recovered impression.  

Developing indented writing by magnetism is cost effective 

and less hazardous, as it do not contain electric charge where 

as in ESDA high static charge created by corona rod may be 

hazardous to the person developing the indented writing. 
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Figure-2 

 

Figure: 3. An illustrative diagram of the assembly showing chronological sequence of Magnetic plate, Vacuum box having 

very fine small pores, Paper containing indented writings, the poly vinylite sheet and the ferro magnetic nano particles. 

 


