Reverse Engineering of
Scientific Papers —
Get Data out of *.pdf’s with Perl

Andy Adler

Just because you’re not paranoid
It doesn’t mean they’re not out to get you



Problem

m You need this
data, but you
only have the
pdf
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lagge decresse in standard creoes indicates that a
majoity of e prowin-specific information is inoer-
st atiedd ity thee firsd theee or Foar factors. The extentof
decline diminishes beyond this point as only sulle
apectral featuses are incorposated inte the models, A
second point B the continual decline in SEC which
indicates ovenmodeling. Both the minimum in SEP
amd continual declime in SEC are consisten with
carlier observations with less complicated data sets
[1823].

A fimal inmteresting point from Fig. 3 is the osder in
which the standard ersoes docline. The sharpest drop
corresponds o albumin prodein, followed by total
prodein and then globulin peotein. This order s con-
aistent with the elative magmiude of absorbances for
albumin and globulin prodeins. The higher concentra-
tien of albumin protein wsalls i greater abaorba
which dominae the apocira and, heneby, ane ¢
incoapate e the calibration model. T
elobulin absorbances are moge difficph e extmat in
the presence of e overshadowjpg albumin absor-
bamce  foatures, The fost o factors Tor globualin
medicls mus account TopSpecnal varations dus 10
albuming henoe SEPAGr globalin prodein & lagely
umltected. EvegdGlly, the same mode] perfoomamo:
12 obdaimed Pl with mose factors, Models for dotal
uine information aboul both protein types
places it between the corves for albumin and
shailin taken separately.

FA Dfer analvies

High leviels of serum protein croate a challenge for
meastring oder semm compenens thal ane prosent al
loswer concentrmtions and, hence, donot generae such
alpoarg mear-IR absorbanocs, The ability 10 establish
accurake calibmtion models for nglycorides, choles-
terol, urea, glucose and lactie has boen asscssod.
Functional models are possible for cach of these
analyies, excepd lactate which is present al concentra-
tiens bebow the detection limit of the method.

The key 1o sucomsful differentiation of these
mumerous analytes lies in their speciral differences.
Fig. 4 shows a senies of nommalized absorbance spec-
tra for these analyie s, Altheagh the absooption featuses
overlap exensively, cach spectmnm & onigue. These
apecira are alse differerd compared tothose for albu-
min and globulin prodeins as shown in Fig. 1.
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Fig 4. Mormalzed abecebamce specma b 200 mgdl tmcens
Homgdl declestemd. 129 mgidl eren. 150 mg'dl glocoss, and
T4.5 mgddl e

Acseries of PLS calibration mode s was construcied
and evaluated. In each case, models were generated
with 1-30 factos. For cach of these models, all
combinations of mean conering and apeciral normal-
ization wene kested which resulied in four models with
cach faclor (ne mean conlering of nofmalization,
miean centering without normalization; nosmalization
withoutl mean conlering; mean conlering with nosmal-
ization), The apeciral ranges tested for cach analyle
in¢huded the whole 48504250 em " range and sev-
cral more narrowly defined ranges which wene
s lected on the basis of the positions of known absomgp-
tion bands Tor a pamicular analyie {see Fig, 40 Addi-
tional ranges used for cholestenl, as an example, ane
AS00-1250 and 445301300 cm " which encompass
ithe large abspchanoe featumes of cholesienl locatad in
e low froquency megion of the spectam. Each spec-
tral mnge tested s leted i Tables 4 and 5 which
sumimarize conditions and wesilts from the best PLS
misdels with raw and Fourier filered spoecira, neapec-



Solution — Print to Postscript

m |f you're lucky, then the data is in vector
notation within the pdf

m Example: {

17 204 m

97 204 1

126 81 214 -12 361 -12 c
440 -12 517 17 578 62 c
554 109 1

501 70 434 43 366 43 c
266 43 184 101 154 204 c
380 204 1

m Note: You don't need to know postscript —
just look inside until the numbers look right



Solution — Print to Postscript

Vectors cont'd

m Step 1: Use vi to edit out the stuff that
Interests you

m Step 2: Write a perl one liner to convert to a
comma separated text file

m Step 3: Load into excel or equivalent

m Step 4: Your data is now in page
coordinates — use “trend” or equiv to fit to
original axis



Postscript tricks

m Print the page of interest to postscript

m Use a PS viewer (not gs). (gsview, gswin)
Put the PS viewer in autoupdate mode

m View your PS with gvim

m Delete sections, and view

m |[f the graph of interest disappears — voila
m Else, undo, save, repeat



" A
Solution — Print to Postscript

m |[f you're less lucky, then the data is In
vector notation within the pdf

m You can decode the ASCII-85 to the
original (jog or CCITT group4 encoding)
m Or you can use gs

gs —dNOPAUSE -dSAFER -r8000x8000
—sDEVICE=pngl6é -sOutputFile=out
inputfile </dev/null



" J
Image tag, width, height

ASCII-85 encoding of image data

<<
/ImageType 1
/Widthg2899
/Height 3774
/ImageMatrix [2899 0
/BitsPerComponent
/Decode [0 1 ]
/_Filters [currentfile /ASCII85Decode filter dup <</K -1
/Columns 2899 >> /CCINITFaxDecode filter dup

] >>
pdf_imagemask
S2sWNmfO: Jdf" [1kVuQ:?Z8¢b; SGiV&3MEJIL'\4gKu8#3\odG) gk3uQJjSo69@rgl
mb5.RijJgSdf3%rqd4i+s8W, [0d?2+FC>tTObQBO#*7u&88. !MSA87.ULlRt\-0.SS
Al#p:W)]) fCBYD1i.JbO (#!D<gk8aCobAnI%1<b5cSBsV56Qf7IYX[[LE[25%, .SHO

0 -3774 0 3774]



" A
Get points from image

m Write mini-perl web server:
(shown on next slide)

m Problem: Image is too big
Won’t work with |E (not a big issue)
Need to scroll to image each time



" A
use IO: :Socket;
$image= "c:/home/adler/work/2002/biopeak/spectra—-enlarged.gif";

Sserver = IO::Socket: :INET->new( Proto => 'tcp',
LocalPort => $PORT,
Listen => 5,
Reuse => 1);

die "can't setup server" unless S$server;

while ($client = S$server—->accept()) {

while (<$client>) {
s/[\012\015]+8//;

print OF "$1,$2; #x,y\n"
if /~GET .*posn.x=(\d+)&posn.y=(\d+) .*/;
last if /*$/;
}
print S$client qq{HTTP/1.1 200 OK
Content-Type: text/html

<HTML><TITLE>GET POINTS</TITLE>
<BODY><FORM method="GET" action="http://localhost:9001/">
<input type="image" name="posn" src="file:///$image" />
</H1></BODY></HTML>\n\n};
close $client;



" A
Get points from image

m Note that irfanview puts XY posn in title:

m |[dea: write a busy-wait loop to check for
changes in title and write that to a file.

m Click on image points
m Load text file into excel or equivalent



" J
use Win32: :GuiTest gw (FindWindowLike GetWindowText );

$Win32::GuiTest::debug = 0; # Set to "1" to enable
verbose mode

my @windows = FindWindowLike (0, "- IrfanView", "");
my Swin= Swindows[O0];

for (Q@ARGV) { print "S$_\n" }
print STDERR '"Click on 1,1 to quit";
my ($yy,$xx)= (0,0);
while (1) {
select undef,undef,undef, 0.01;
my Stext = GetWindowText ($win);
next unless $text =~ /*XY:\ ((\d+), (\d+)\)/;
next if $xx==$1 and Syy==$2;
$xx=$1; Syy=$2;

exit 0 if $xx==1 and S$Syy==1;

print "$xx , $yy\n";



