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 Overview of Image Quality Review 
 
Personnel: 
 
! 1 Special Projects Librarian – oversees the operation – 

approximately 10 hours/month 
! 1 QR Coordinator – 40 hours/week - approximately 20 hours/week 

overseeing operation and 20 hours/week doing quality review  
! 1-2 Students – 15-20 hours/week doing quality review in shifts of 

no more than 4 hours at a time 
! Programmer time – fixing bugs, revisions to database, requests for 

special reporting needs – as needed (infrequent) 
 
Image File Types: 
 
University of Michigan is receiving: 
! G4 TIFF (text-only pages) – binarized and interpolated to 600 ppi. 

Typical file size: approximately 50 KB  
! JPEG2000* (non-text pages and covers) – 300 ppi 

Typical file size: 200-500 KB 
 

(See Appendix A for further information on File Types, Resolution and 
Color Depth) 
 
*We moved from JPEG to JPEG2000 in May of 2007.  
 
Automated Processes: 
 
Digitized volumes are “pulled” from the Google server on an ongoing 
basis. Scripts create the various files and download them to our local 
servers. Additional scripts perform several automated quality checks, 
including image validation using JHOVE, which checks that the files are 
well-formed and validates the compression scheme and file format. 
The image files are then moved to storage, and another script pulls 
sample sets of 20 consecutive pages (randomly chosen) from each 
volume and deposits them to a shared network drive. This script also 
creates a .csv file for each volume with a list of the 20 files. We use 
these sample sets for our “manual” quality review. 
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Manual Processes: 
 
Under the current process, the QR coordinator selects an appropriate 
number of volumes to upload each day (based on how many we 
estimate can be reviewed for that day). She then uses a script that 
combines the individual .csv files for each of volumes into one large 
one, which is then uploaded to the QR database. The database 
generates a “worksheet” for each volume that is accessed via a web 
interface. The web interface also includes some other work tracking 
and reporting mechanisms.  (See Appendix B) 

 
We currently have two workstations set up for the Quality Review 
Coordinator and Quality Review Technicians.  Each workstation has 
one computer connected to two monitors.  One monitor is used to view 
and record errors in the QR database. The page images are viewed on 
the other monitor using the ACDSee (currently using version 8), a 
software program we use to view and navigate through the images.   

 

Error Types:  
 
We are using most of the same terminology Google is using for their 
own in-house quality review (blurred, cleaning, warp, crop, obscured, 
colorization), but we’ve added two additional error types related to 
TIFF thresholding (thick, broken). For each error type, we distinguish 
between critical and non-critical errors. An error is considered critical 
when information is lost or illegible; an error is considered non-critical 
when there is a problem with the image but no information is lost. An 
example of a non-critical error would be a page where text is difficult 
to read but still legible, or there may be a foreign object present but it 
does not obscure any information content on the page.  

 

We consider our Error Type Definitions to relatively stable at this point, 
but we still review them periodically to make sure they are accurate, 
up-to-date and easily understood. 
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Reporting: 
 
We send reports to Google with the results of our quality review on a 
monthly basis. The reports include the % of each error type that was 
found among all the sampled files, as well as the percentage of all 
volumes received that month that the QR personnel were able to 
review.  Please note that our goal is not to review samples from every 
volume, only to review a statistically significant percentage of what we 
receive in a given month. We also include graphs with the percentages 
of each error type we’ve seen over time in order to identify and 
monitor trends. (See Appendix C) 

 
Other Errors: 
 
We also monitor page errors that are beyond the scope of the Page 
Error Types (“oddballs”) and therefore do not fall under any of the 
categories we are tracking via the QR database. These are either 
errors we have not seen in the past that may be triggered by some 
change in Google’s processing, or they may be errors we first saw in 
earlier months that are still showing up, and we want to keep Google 
informed so they can continue to work on the problem until it is 
satisfactorily resolved. 

 

To track these types of errors we create a new folder each month 
where technicians can store the images in question. Each folder 
includes a form where technicians can describe the errors. Once a 
month the images and error descriptions are reviewed by the 
coordinator (and supervisor) and images with any new or significant 
recurring errors are compiled and sent on to Google along with 
descriptions.   

 
Trends:  
 
Overall the quality of scanning has improved continually over time, 
with error rates for most error types continuing to decrease to a point 
where they are no longer of significant concern. However we do 
continue to monitor in order to ensure that when any changes are 
implemented on Google’s end (e.g., processing) we will be able to spot 
adverse effects on the quality of the images. 
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Training: 

(See Appendices D and E)
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Detailed Procedures for Image Quality Review 

 
Getting Started: 

You will need to access the following: 
 
! QR server – provides access to sets of sample images from each 

volume received 
! QR database – web interface for input of quality review data 
! ACDSee – Software for viewing and navigating through the image 

files 
Step 1: Connect to QR server- This has to be done each time 
you log in to the computer. 
 
1. Go to:  My Computer 

 
2. Select server:  qr on ‘mdp.umdl.umich.edu (mdp.umdl.umich.edu) 

 
3. Login with unique name and your quality review database specific 

password1- this is not your Kerberos password2!  
 

 

                                                 
1 Your Quality Review Database password is assigned to you at hire and allows for access to the QR server 
in My Computer under: qr on ‘mdp.umdl.umich.edu)’ (X:) 
2 Your Kerberos password allows you to log onto the University of Michigan’s Kerberos realm, such as 
email and Wolverine Access 
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Step 2: Open QA database  
 
1. Go to https://orion.lib.umich.edu/googlework/qa/ 

 
2. Login using Kerberos id and password  
 

 

The main page of the database will appear, as seen below. 
 

 
 
3. Click on “Barcodes for Review” 
 
4. You will see a worksheet for a particular volume as identified by 

the barcode number.  (e.g. 39015000566466) There are fields 
listing error types for each sample image (e.g. 00000203) for 
that volume 
 

https://orion.lib.umich.edu/googlework/qa/
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Worksheet will look similar to this: 
 

 
 

Step 3: Open ACDSee 
 
1. Double-Click on the ACDSee icon on your desktop. Hint: be 

patient, ACDSee can be slow and move at its own pace! 
 

2. In the folders navigate to the My Computer folder and open it. 
 

3. Double click on the qr directory on the server: qr on 
‘mdp.umdl.umich.edu (mdp.umdl.umich.edu)’ (X:), which will 
already have been mapped to the X drive. 
 

4. Open the folder containing the most recently uploaded image files 
(the QR coordinator sends an email to the group each time a new 
folder is uploaded to the database).  For example: 2007-06-25  
  

5. In the dated folder, open the upload folder you will be working 
from. For example: 01 upload. Once volume is open, it should 
contain: 

! A sample of 20 images (.tif and .jp2 files ) from the 
scanned volume 

! a .xls file (which can be ignored) 
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6. Open the first image. This is a sample view of what the screen will 
look like once a volume is opened. 
 

 
 
7. Review each of the 20 pages and mark any error types 

encountered (see “Page Error Types Defined” document) for each 
image in the worksheet.  
 

8. Click on “Submit changes” button at the bottom of the page in 
the QA database.  
 
*Note: If you need to stop but you are not finished reviewing all 
the pages in a volume, uncheck the image files you haven’t 
reviewed, and click on “Submit changes.”  
 

9. The database will automatically take you to a new worksheet for 
the next barcode to be reviewed. 
 

10. In ACDSee the next barcode should be located in the same upload 
folder you were already working from.  Most likely the barcode will 
be the next one listed or among the next several. If you have a 
problem finding a barcode, please see Appendix C: Finding a “lost 
barcode” in ACDSee. 
 

11. If for any reason you ever need to go back to a file you have 
already reviewed – go to the main menu and click on “Display/Edit 
barcodes by person” and chose your unique name from the first 
drop down menu. When that has loaded, choose the date on 
which you reviewed the barcode.  This is not the date of the 
folder the barcode was in when you reviewed it.  Locate the 
barcode and edit. 
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12. When you are finished be sure to Logout! 
 

QR Helpful Hints: 
 
Be Patient!  Especially as you are loading the system- it will 
work, you just have to be patient! 

Be sure to take breaks so your eyes don’t get too tired! 
 
Use the navigation buttons on the website to navigate when using the 
database – avoid using the “back” button 
 

If the page numbers in the database don’t match with ACDSee- refresh 
the database page and see if that solves the problem. If the image 
numbers still don’t match, make sure you are working on the right 
barcode in ACDSee. If you have done all of these things and the image 
numbers still do not correspond between the database and ACDSee, 
please inform the QR Coordinator.   

Questions to ask yourself as you review pages: 
 
Is the entire page readable or does it contain text that is thick, broken 

or blurry? 
 

Are all characters legible or have they been cleaned away? 
  

Is there anything obscuring the page? 
 

Are any of the edges cropped off? 
 

Is the page curved or warped? 
 

Is there color when the page is only text (or line drawing)? 
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 Reporting Other Errors: 
 
For errors that don’t fall under any of the standard page error types, 
follow the procedure outlined below. 

 
Step 1: 

In ACDSee, right click on the barcode with the problem image(s) 

Copy the barcode (do not cut it) 

 

Step 2:   

Open My Computer on the Desktop 

Click on the QR directory     

Open folder ‘Oddball Images’  

Paste barcode into the folder 

 
Step 3:          

Open word doc: “Description of Oddball Images” 

Type in the folder and barcode number, description of the problem, 
image number(s), and initials. See example report below.  

 

 
 

Remember to SAVE and close the word doc when you are done. 
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Monitor Settings:  
 

In order to maintain a consistent viewing environment for quality 
review all monitors should be set as follows: 

 
1) Screen Resolution should be set at 1024 x 768 

 

      Go to:  Start Menu 

                       > Settings   

                          >Control Panel  

                            >Display  

                               >Settings  

                                   > Screen Resolution 

                          Slide screen resolution setting to 1024 x 768 

                                                >Color Quality 

                                                          Choose Highest (32 bit) 

                                                Click “OK” to save settings         

 

2) Monitor Calibration 

 

To ensure the monitor is calibrated correctly so that it displays the 
correct range of grey-tones, go to this website and follow directions in 
the first paragraph. 

 

http://epaperpress.com/monitorcal/index.html 

 

http://b.casalemedia.com/V2/55982/101404/index.html?www.people.com/people
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ACDSee settings: 
 
Open ACDSee 

1) Navigate to: My computer/mdp.umdl.umich.edu/ 
2) Select folder to work from:  2006-04-22   (or some other date) 
3) Select volume:  39015000566466   (individual barcode) 

Once open, volume to review should contain: 
a) A sample of 20 images (tiffs and jp2s)  
b) ACDSee should look something like image below. 
c) Review images by using arrow keys to navigate through 

set of tiffs an jp2s 
 
Always view images at 30%. Use zoom to magnify to 

100% as needed.  
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Finding a “Lost” Barcode in ACDSee: 
 
1.  In ACDSee, click on the blue tool bar that says "folders" (this will 
get you the right tools at the top of your screen). 
 
2.  On the largest grey toolbar at the top of your screen, you should 
have a tool that says "Search" with a magnifying glass in front of it.   
Click on it. 
 
3.  The search tool should have replaced your "folders" menu.  Type 
the number of the barcode into the search field. 
 
4.  BEFORE you tell it to "Start" your search, click the horizontal 
arrow to the right of the search field.  For some reason, "images only" 
is by default selected.  DE-SELECT "images only." 
 
5.  Start your search by clicking "Start".  You can now use the buttons 
under the "Start" button to go back and forth from your "folders" 
menu and your "search" tool. 
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 Mapping/Remapping Network Drive: 
 

You should only have to do this the first time you try to connect 
to the qr server. After the drives are mapped on your computer, 
you should be able to connect to the server by typing your 
username and password.  (see “connect to the qr server” 
instructions below) 

 
1) Go to:  My Computer 

 
2) Choose:  Tools > Map Networked drive 

 
3) You should see a box similar to this: 

 

 
 

a. In the Drive box, select drive to be mapped.    
      (X:) 
 
b. In the Folder box, type:  \\mdp.umdl.umich.edu\qr 

 
c. Check the box marked ‘Reconnect at logon’ 

 

d. Click on ‘Finish’ 
 

file://localhost/Users/jjyork/Documents/Microsoft%20User%20Data/Saved%20Attachments//mdp.umdl.umich.edu/qr
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Page Error Type Definitions and Examples 
 

Characteristic Critical: Page content is 
incomprehensible due to 
conditions not inherent in 
the physical book 

Non-Critical: Page 
content is comprehensible 
though certain adverse 
conditions do exist 

Thick Some letters are heavy, 
thick or dark compared to 
the rest of the text, 
resulting in an inability to 
distinguish individual 
letters and words 

Some letters are heavy, 
thick or dark compared to 
the rest of the text, but 
letters and words are 
legible and there is no loss 
of information 

Broken Letters are substantially 
broken, resulting in 
unreadable text 

Some letters are broken, 
but the text is readable 

Blurred Text is blurry and 
unreadable, image content 
cannot be distinguished 

Text and/or image is 
slightly blurred, not 
“crisp”, but all information 
is still legible 

Cleaning Portions of the text or 
image are erased from 
page, resulting in loss of 
information content 

There are missing portions 
of the page, but there is 
no resulting loss of 
information.  Or physical 
objects not associated with 
the text are visible, but do 
not result in a loss of 
information 

Warp Page is noticeably curved 
with portion of text/image 
either missing or illegible 

Page is noticeably curved, 
but text is still readable 
and there is no resulting 
loss of information 

Crop Over-cropping has cut off 
a portion of an image or 
has caused enough text 
loss that information is 
missing or unreadable 

Text/image edges have 
been cut off, but there is 
no resulting loss of 
information or image 
includes area beyond 
margin of the page e.g. 
scanning cradle is visible 
(under cropping) 

Obscured Text or images are 
covered in some way, but 
not erased and there is a 
loss of information 

N/A*when part of a page 
is obscured but there is no 
loss of information, this is 
classified as a cleaning 
error 

Colorization N/A Black and white text, 
captured as color 
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Critically Thick: 

 

 

Critically 
Thick 
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Non-Critically Thick: 
 

 

Non-
Critically 

Thick 
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Critically Broken: 

 
 

 

Critically 
Broken
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Non-Critically Broken: 

 

 

Non-
Critically 
Broken
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Critical Blur: 
 

 

Critical  
Blur 
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Non-Critical Blur: 
 

 

Non-Critical 
Blur 
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Critical Cleaning: 

 

 

Critical 
Cleaning 
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Critical Cleaning: 
 

 

Critical 
Cleaning 
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Non-Critical Cleaning: 
 
 

 

Non-Critical 
Cleaning 
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Critical Warp: 

 

 

Critical 
Warp 
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Non-Critical Warp: 
 

 

Non-Critical Warp 
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Critical Crop: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Critical Crop 
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Non-Critical Crop: 
 

 
 

 

Non-Critical 
Crop
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Obscured: 
 

 

Obscured 
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Obscured: 
 

 

Obscured 
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Colorization: 
 

 

Colorization 
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Appendixes 
 

Appendix A: File Types, Resolution and Color Depth 
  
Google is able to support a variety of file formats and allows partner 
libraries to choose the format(s) that they feel will best suit their 
needs.  The University of Michigan has chosen to receive bitonal G4 
TIFFs for text-only pages and grayscale or color JPEG2000 files for the 
non-text pages.  This decision was made because we felt that TIFF’s 
were a better choice in terms of long-term preservation and for 
readability. G4 TIFFs are interpolated to 600 pixels per inch and typical 
file size is approximately 50 KB.  The JPEG2000’s files (both grayscale 
and full color) are 300 pixels per inch.   

 

Google’s process automatically checks each image for the presence of 
non-text imagery, meaning that they look for images that need more 
than black and white representation.  There are 3 levels of color depth.  
Black and white text pages (and line-drawings, which contain only 
black and white lines) have a color depth of 1 bit.  One-bit images 
allow for only 21 colors to display, and are therefore bitonal, in this 
case black and white. Grayscale images, or images that are black and 
white with shading, have a color depth of 8 bits. This allows for 28 or 
256 color combinations to display, rather than only two. True color 
images, which are full color photographs and the like, have a color 
depth of 24 bits.  At 24 bits, all three primary colors are combined at 
each pixel, allowing for 28*3 color combinations, or 16,777,216 
different colors. Each bit is composed of three 8-bit color channels.  
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Appendix B: Quality Review Web Interface 
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Appendix C: Sample Quality Review Report 
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Appendix D: Quality Review Training Overview  
 
Day 1:  (2-3 hours) 

o Introductions and tour of the library 
o Key for office and restroom 
o Schedule and procedures for changing your schedule 
o Parameters of the work and the expectations 
o Confidentiality 
o Email- group [googlegrgroup@umich.edu]  
o Passwords – to QR database and student workstation 
o Logging on and setting up the system 
o Description of quality review process and demonstration 

 
Day 2: (3-4 hours) 

o Page Error Types - Critical vs. Non Critical Errors 
o Monitor Calibration 
o Oddball Images 
o Log in to computer, server and database 
o Setting up ACDSee  
o Standardized viewing environment- 30% to view and 

100% or less to zoom  
o How to find barcodes in the database and in ACDsee  
o Interactive Demonstration 
o In remaining time, trainee does quality review on their 

own; (Coordinator to review all) 
 
Day 3:  3-4 hours 

o Log in to computer, server and database 
o Set up ACDsee and find barcodes 
o Trainee logs in and sets up system on their own 
o Trainee uses the system with the Coordinator following 

their work 
o Reinforce the importance of oddball images and – the need 

to look at them for patterns and the like 
o Oddball images and have trainee go through 

documentation process 
o Coordinator and trainee go over trainee’s work from day 3 
o In remaining time, trainee does additional quality review 

on her own; Coordinator reviews trainee’s work 
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Day 4: regular hours 
o Coordinator and trainee go over trainee’s work from 

previous day 
o Trainee continues to work on her own; Coordinator 

continues to review trainee’s work 
o At end of Day 4, Coordinator evaluates whether or not 

trainee is ready to work on her own. If yes, continue to 
spot check for next week. If no, Coordinator should 
continue to monitor closely for a few more days until 
trainee is up to speed and reviewing consistently. 

   



 

 

     Image Quality Review  
 

AKZ/EKC Page - 40 - Last updated 9/14/2007 

 
Appendix E:  Training Checklist for Quality Review Technician 

 
o Paperwork and Pink Card to HR 
o Overview of work, workplace expectations and have them read 

the Quality Review manual 
o Where the key is and how to access it- extra keys in 8th floor 

office, explain what the keys open, such as lounge and bathroom 
o Set schedule and discuss process for changing the schedule 
o Make sure they have passwords to the server and workstation 

and are allowed to log in to the online database 
o Add new hire to the email list (take former employees off the 

list) 
o Ensure they understand how to calibrate their monitors 
o Open ACDsee and demonstrate how to manipulate the system 
o Demonstrate how to log in to the computer, database, and 

ACDsee 
o Review error types- examples and definitions 
o Describe and show how to document instances of oddballs 
o Emphasize the importance and need for Consistency and 

Patience 
o Explain how to find barcodes in the database and in ACDsee- 

explain how they’re dated and the various clues that can be used 
to find errant barcodes 
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