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In July 1845 Texas formally accepted an American proposal
to be annexed to the United States. Already strained relations
between the United States and Mexico rapidly worsened. President
James K. Polk ordered General Zachary Taylor and his troops to
Corpus Christi. In March 1846, under instructions, Taylor took up
positions on the Rio Grande. On April 26 an American squadron
of dragoons surrounded by Mexicans and unable to fight its way
out surrendered. Several Americans lost their lives in the defeat.

On May 8 the Mexicans intercepted Taylor at Palo Alto but
were driven back. The next day Mexicans again gave way in battle
at Resaca de la Palma. In June Taylor began a march toward
Monterrey, taking that city on September 25. Two months later
the Americans took Saltillo and with " little effort filed into
Tampico.

Santa Anna now took the field against the American forces in
northern Mexico, finally engaging the Americans at Buena Vista in
February. Upon learning of the Mexican’s design, General John E.
Wool, marched from San Antonio to join Taylor's forces,
abandoning his prior plans to take Chihuahua. After extremely
bitter fighting Santa Anna pulled out his army, leaving Taylor in
control of northern Mexico.

While Taylor pursued the enemy, Colonel Stephen W. Kearny
took the “Army of the West” into New Mexico, capturing Santa
Fe on August 16, 1846. Kearny then divided his forces, taking part
to California and sending the remainder under Alexander W.
Doniphan against Chihuahua. After General Winfield Scott captured
Mexico City the two countries finally reached a settlement.

Source: Maps adapted from The West Point Atlas of Amer-
ican Wars, Volume 1, Frederick A. Praeger, 1959.

Copyright 1976, Board of Regents, The University of Texas System. All rights reserved.
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In July 1845 Texas formally accepted an American proposal
to be annexed to the United States. Already strained relations
between the United States and Mexico rapidly d. President
James K. Polk ordered General Zachary Taylor and his troops to
Corpus Christi. In March 1846, under instructions, Taylor took up
positions on the Rio Grande. On April 26 an American squadron
of dragoons surrounded by Mexicans and unable to fight its way
out surrendered. Several Americans lost their lives in the defeat.

On May 8 the Mexicans intercepted Taylor at Palo Alto but
were driven back. The next day Mexicans again gave way in battle
at Resaca de la Palma. In June Taylor began a march toward
Monterrey, taking that city on September 25. Two months later
the Americans took Saltillo and with " little effort filed into
Tampico.

Santa Anna now took the field against the American forces in
northern Mexico, finally engaging the Americans at Buena Vista in
February. Upon learning of the Mexican’s design, General John E.
Wool, marched from San Antonio to join Taylor’'s forces,
abandoning his prior plans to take Chihuahua. After extremely
bitter fighting Santa Anna pulled out his army, leaving Taylor in
control of northern Mexico.

While Taylor pursued the enemy, Colonel Stephen W. Kearny
took the “Army of the West” into New Mexico, capturing Santa
Fe on August 16, 1846. Kearny then divided his forces, taking part
to California and sending the remainder under Alexander W.
Doniphan agai Chihuah After General Winfield Scott captured
Mexico City the two countries finally reached a settlement.

Source: Maps adapted from The West Point Atlas of Amer-
ican Wars, Volume 1, Frederick A. Praeger, 1959.

Copyright 1976, Board of Regents. The University of Texas System. Al rights reserved.

Vb Glowils 2 Bi> &y bgypo g0 g Y Glowsls 2 B3> 4 bgye Jol g :(V-F) IS5

ond Li> o954 (e pgal £9d9 Gl 9 (Sl Lol B aile (L L oS 09d os oaaline
Sl p e pgal o 3 e Sl B 45 C8)S A lg (e S Gl g Cl
iz 50 YL lauils 3 ols Cews 51BN (g5l 00,88 anl) 0 5 wibge by 5 She

abls anlgss 6)las Ll i e gl g 4o

on Az AT Y 5 WV 2y 25U eealesn ST oad S8 YL (53 (e om0

S

a¥



In July 1845 Texas formally accepted an American proposal
to be annexed to the United States. Already strained relations
between the United States and Mexico rapidly worsened. President
James K. Polk ordered General Zachary Taylor and his troops to
Corpus Christi. In March 1846, under instructions, Taylor took up
positions on the Rio Grande. On April 26 an American squadron
of drag sur ded by Mexi and unable to fight its way
out surrendered. Several Americans lost their lives in the defeat.

On May 8 the Mexicans intercepted Taylor at Palo Alto but
were driven back. The next day Mexicans again gave way in battle
at Resaca de la Palma. In June Taylor began a march toward

Monterrey, taking that city on Sep 25. Two hs later
the Americans took Saltillo and with " little effort filed into
Tampico.

Santa Anna now took the field against the American forces in
northern Mexico, finally engaging the Americans at Buena Vista in
February. Upon learning of the Mexican’s design, General John E.
Wool, marched from San Antonio to join Taylor's forces,
abandoning his prior plans to take Chihuahua. After extremely
bitter fighting Santa Anna pulled out his army, leaving Taylor in
control of northern Mexico.

While Taylor pursued the enemy, Colonel Stephen W. Kearny
took the “Army of the West” into New Mexico, capturing Santa
Fe on August 16, 1846. Kearny then divided his forces, taking part
to California and sending the remainder under Alexander W.
Doniphan against Chihuahua. After General Winfield Scott captured
Mexico City the two countries finally reached a settlement.

Source: Maps adapted from The West Point Atlas of Amer-
ican Wars, Volume 1, Frederick A. Praeger, 1959.

Copyright 1976, Board of Regeats. The University of Texas System. Al rights reserved
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Javen K. Polk crdered Genersl 2achary Taylor and his troops
Corpes Owisti, In March 1846, under imstructions, Taylor tcok wp
postions on e Rio Geande, On April 26 a0 Americen squadron
of dragooss serrounded By Mexicans and urubie 1o fight its way
out sumendered. Seversl Amerioans koot ther lives n Be defeut

On May 8 e Mesicans imercepted Taylor ot Palo Ao but
were driven back. The nent dey Mexicass sgain gove way In batthe
ot Resace de o Palma 0 June Taylor begen & march towerd
Monterrey, taking ™at oty on Septemder 25 Two months later
the Americans took Seltilo and with litte efiort Sled into
Tampuo.

S0nta Ana now 100k The Miekd againat the American forom in
northern Mexico, fnally engaging e Americass at Busss Viss in
Fetrwary. Upon learning of the Mexican's desgn, Generdd Jobw £
Wool, mached fom Sen Amtosio 10 in Taylor's forom,
sendoning his prioe plans 10 ke Ohdusbus. After extremely
betser fighting Santa Arna pulied out Mg army, leaving Taylor in
control of sortern Mexco

Whie Taylor pursund the snemy, Colonel Stephen W. Keamy
0ok e “Army of the West” into New Mexico, capturng Snta
Fo on August 16, 1846 Kearny then divided his forom, Seking part
© Coldorne and wading the remander wnder Aesander W
Domphen agarat Ohdustus. Atter Ganersd Wintield Scott captured
Maxico ity e two countres finally reschad & sttiement
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the field against the American forces in
northern Mexico, finally engaging the Americans at Buena Vista in
February. Upon learning of the Mexican’s design, General John E.
Wool, marched from San Antonio to join Taylor's forces,
abandoning his prior plans to take Chihuahua. After extremely
bitter fighting Santa Anna pulled out his army, leaving Taylor in
control of northern Mexico.

While Taylor pursued the enemy, Colonel Stephen W. Kearny
took the ““Army of the West” into New Mexico, capturing Santa
Fe on August 16, 1846. Kearny then divided his forces, taking part
to California and sending the remainder under Alexander W.

Source: Maps adapted from The West Point Atias of Amer-
ican Wars, Volume 1, Frederick A. Praeger, 1959
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o July 1845 Tesas formally scoepted an Amencen proposs
0 be arvened 10 the Unoed States. Alsady straned relations
betwsen ™e United States and Mexioo rapadly worsenad. Prescdent
Jorvan K. Polk ordered Genersl Zachary Taylor and his roops %
Corpes Owisti. n Margh 1846, unter imstructions, Taylor took wp
postons on e Rio Geandge. On April 26 an American sgusdron
of dragoons surrounded Dy Mesicans and unebie 1o fight its way
out sumrendered. Seversl Americens oot ther lives n e defest

On May 8 the Mesicars imercepted Taylor ot Palo Ao bt
were driven Dack. The nest dey NMexicans sgain gawe way in Dattie
ot Resaca e la Paima » Jure Taylor begen & march towmerd
Monterrey, taking ™at oty on Septermder 25 Two months leter
the Americans took Seltilio and with lite oforr fled im0
Toarrpeco

Senta Anna fOow 100K The field against the Amercan forces in
morhern Mexico, fnally engaging e Americans ot Busrs Vista in
Fetrwary. Upon leernng of the NMexican's desgn, Genersl Jobw £
Wool, marched %om Sen Amiono 10 in Taylor's foroes,
sendonng his prior plans 10 tahe Ohibustus. After extremely
betaer fighting Santa Arne pulied out Ms army, leeving Taylor in
control of sorthern Mexco

Whie Taylor pursusd the snemy, Colonel Stephen W Kearny
Wok e “Army of the Wemt” into New Mexico, capturng Sents
Fo on August 16, 1846 Kearny tThen divided his foroms, taking part
0 Coldorne and snding the remander wnder ANesander W
Domgphen sgarat Ohrustus. Atter Ceners Wintiedd Scott captured
Masico City t™he two countres fnally reschad & mttiement
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In July 1845 Texas formally accepted an American proposal
to be annexed to the United States. Already strained relations
between the United States and Mexico rapidly worsened. President
James K. Polk ordered General Zachary Taylor and his troops to
Corpus Christi. In March 1846, uner instructions, Taylor took up
positions on the Rio Grande. On April 26 an American squadron
of dragoons surrounded by Mexicans and unable to fight its way
out surrendered. Several Americans lost their lives in the defeat.

On May 8 the Mexicans intercepted Taylor at Palo Alto but
were driven back. The next day Mexicans again gave way in battle
at Resaca de la Paima. In June Taylor began a march toward
Monterrey, taking that city on September 25. Two months later
the Americans took Saltillo and with “little effort filed into
Tampico,

Santa Anna now took the field against the American forces in
northern Mexico, finally engaging the Americans at Buena Vista in
February. Upon learning of the Mexican’s design, General John E.
Wool, marched from San Antonio to join Taylor’s forces,
abandoning his prior plans to take Chihuahua. After extremely
bitter fighting Santa Anna pulled out his army, leaving Taylor in
control of northern Mexico.

While Taylor pursued the enemy, Colonel Stephen W. Kearny
took the “Army of the West” into New Mexico, capturing Santa
Fe on August 16, 1846. Kearny then divided his forces, taking part
to California and sending the remainder under Alexander W.
Doniphan against Chihuahua. After General Winfield Scott captured
Mexico City the two countries finally reached a settlement,

Source: Maps adapted from The West Point Atlas of Amer-
ican Wars, Volume 1, Frederick A. Praeger, 1959
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Abstract:

Today, most art, historical, and scientific products are produced on paper. Most libraries
round the world are converting their resources into digital format for economical
reasons. Storing such huge amount of digital information requires using efficient

compression methods.

In this thesis, we aim to propose a MRC-based compression method for text images.
Text images are usually decomposed into three layers of foreground, background, and
mask. The mask layer is a binary image which determines the textual regions. The
foreground layer shows color of textual regions and finally, the background layer

includes graphical regions and line drawings.

In thesis we created a text image database which includes about 1449 text images.
These images have various types of scripts, qualities, and text-graphic combinations.
We proposed and used a gray-scale-text-image binarization method to produce the mask
layer which is based on two ideas of combining classifiers (using neural networks) and
multi-scale analysis (using filter bank). This proposed method has four advantages
including adaptive computing a local threshold, using multi-scale analysis, combining
classifiers, and low run time. The proposed method has a run time up to 50% lower than
that of the Otsu's method. Also, due to MOS measure values collected using 50 human

observers, the mean MOS value of the proposed method is 4.2 and for Otsu is 3.8.

We proposed two methods for compression of grayscale text images produced after
employing the proposed text binarization. First method is based on KLT transform and
the second one uses a proposed preprocessing and JPEG compression. The first
compression method has compression ratio of 2.2 times (in average) relative to the
JPEG and 1.6 relative to JPEG2000 in equal SNRs. The second proposed compression
method produces better quality for reconstructed image than standard JPEG in equal
bits per pixel. Also, in equal quality, this method has compression ratio of 1.5 times

relative to the JPEG.

Keywords: Text image compression — Mixed Raster Content (MRC) model — Text

separation — Binarization.
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