Using Tech Giants for Data Rescue:
Amazon Textract

Google Vision
OpenAl ChatGPT

| asked ChatGPT for a stylised illustration of ‘someone using
Amazon and Google to get the job done’.

Philip Brohan (philip.brohan@metoffice.gov.uk) 2024-03-26
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“Transcription is fundamentally slow - speeds in these
projects vary from 6 observations/minute to 1 observation
every 3 minutes. It also consumes a lot of work - from 0.2
to 2.2 person-minutes for each observation. This is the
major current limitation: the number of observations
remaining to be transcribed is unknown, but 1 billion
(1,000,000,000) is a reasonable planning number. At
typical rates shown above, this will take of order 100 years
elapsed, (and 500 person-years effort). This is too long -
we must go faster.”

“Document transcription is not a climate-specific problem -
it is valuable to many fields.”

Approaches to transcription of weather observations (Brohan, 2018)

« Machine Learning

Amazon Textract

Automatically extract printed text, handwriting, layout elements,
and data from any document

Drive higher business
efficiency and faster
decision making while
reducing costs.

Amazon Intelligent
document processing
delivers 73% ROI.

report.

Extract key insights with Scale up or scale down the Automate data processing

high accuracy from document processing securely with data privacy,
virtually any document. pipeline to quickly adapt to encryption, and
market demands. compliance standards.

Google

Vision Al

Use our game-changing fully managed development environment Vertex Al
Vision to create your own computer vision applications or derive insights
from images and videos with pre-trained APIs, AutoML, or custom models.

Go to console Contact sales

v/ Spin up new video and image analytics applications in minutes

+ Train machine learning models that classify images using AutoML or
custom models

+/ Detect objects, read handwriting, and build valuable image metadata
with pre-trained APIs

v/ Easily integrate with BigQuery, Cloud Functions, and your cameras to
enable end to end journey

@ OpenAl

ChatGPT


https://brohan.org/transcription_methods_review/
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https://botoS.amﬁonaws.com/vl/documentation/api/Iatest/index.html

aWS Boto3 documentation

\ "7 You use the AWS SDK for Python (Boto3) to create, configure, and manage AWS services, such as

Amazon Elastic Compute Cloud (Amazon EC2) and Amazon Simple Storage Service (Amazon S3). The
SDK provides an object-oriented API as well as low-level access to AWS services.

Boto3 1.34.55 7" Note

dOCU mentat|0n Documentation and developers tend to refer to the AWS SDK for Python as "Boto3,” and this documentation often does so
as well.

Q search

#!/usr/bin/env python

Quickstart

Feedback _ # Run Textract on the DWR 1981 sample image
e Quickstart

Do you have a suggestion to .

: . : o Installation . )

improve this website or boto3? Confi . import pickle
3 o Configuration .

Give us feedback. g import boto3

o Using Boto3 import json

Quickstart » A Sample Tutorial
A Sample Tutorial °5Qs _ # Load the jpeg
Code Beamol 5 o Creating a queue with open("../../../samples/Farragut-DD-348-1942-01-00821.jpg", 'rb') as jf:
ode Examples o Using an existing queue je=jf.read()
Developer Guide v o Sending messages
Security © Processing messages # Analyze the document
rvailable Services g e Code Examples client = boto3.client('textract')
© Amazon CloudWatch examples response = client.analyze_document(Document={'Bytes': ie},
Core References v o Amazon DynamoDB FeatureTypes=[ '"TABLES'])
Customization References v © Amazon EC2 examples
o AWS Identity and Access Management examples # Save the resulting JSON
o AWS Key Management Service (AWS KMS) examples pickle.dump(response, open( "detection.pkl"™, "wb™ ) )
o Amazon S3 examples with open('detection.txt’, 'w') as file:
o AWS Secrets Manager file.write(json.dumps(response,indent=4))

o Amazon SES examples
o Amazon 5QS examples

I TTTT . T Y R R B REEEE——BEmmm


https://boto3.amazonaws.com/v1/documentation/api/latest/index.html

"DocumentMetadata": {
"Pages": 1

¥

"Blocks": [

{

"BlockType": "PAGE",

"Geometry": {

"BoundingBox": {

¥

"Width": 1.9,
"Height": 1.0,
"Left": 0.0,
"Top": 0.0
"Polygon": [
{
"X": 0.0,
"Y": 0.9
¥
{
"X": 1.9,
"Y": 0.9
}’
{
X": 1.0,
Y': 1.0
1
{
"X": 0.0,
"Y': 1.0
¥

]
})

"Id": "87115910-38ea-4063-a26f-1f972e5a0792a",
"Relationships": [

{

"Type": "CHILD",
"Ids": [

"fbe75d65-a25b-4b32-b2fa-33d69c5726F4"
"4£39920e-59ff-4b6a-b130-dc7190acbhclf"
"bb5911ee-569a-4e39-92eb-411151477cb2"
"6bfdab2c-0243-40dc-b38c-ebBeb9ceecBbD™
"2c2b57e@-eBc6-41a6-b67a-502cchdfed6?”
"a7df98c3-d7cB-4e25-ac90-al0eclds1384"
"c83df170-2be3-4706-8199-8383d5212994"
"85218a94-a770-4381-bac7-787d5b9b5b4s"
"8f81685d-84de-4f4a-a964-b1994+8356b5"
"fb9154cbh-15fd-4ebc-abc@-fcf1d48717aa"
"ced34ec7-78e6-4163-9e23-elb214b303f7"
"@56877a6-5b46-49e0-9f5c-alce3dn2f804"
"87b7e703-9d51-4270-ale8-78batof587ad"
"d7a993ce-abta-4836-8d3b-ad99%ec6c484d"
"ebb6939e6-cBcd-4ac@-bf81-23923ca3c595"

L ™

"BlockType": "LINE™,
"Confidence": B85.54612731933594,
"Text": "SW",
"Geometry": {
"BoundingBox": {
"Width": 0.81856142282485962,
"Height": 8.006918609142383467,
"Left™: 0.70040589578990915,
"Top": 8.2983153164386749

}J
"Polygon": [
{
"X": 8.7004858957899915,
"¥": ©.2083153164386749
},
{
"X": B8.7189673185348511,
"¥": 8.2983153164386749
}J
{
"X": 08.7189673185348511,
"¥": £.3052330255809784
}J
{
"X": 08.7084858957099915,
"¥": £.3052330255809784
b
1

}s
"Id": "a3f9ecbf-c252-49ae-9187-ff6ae2fc@O77",

"Relationships": [

{
"Type": "CHILD",
"Ids": |
"60850b2e-4213-48b3-bB72-7cbb24ead365™
]
¥
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| st
FEIER g WEATHER REPORT 1862.
EIGHT AM.

| L [
Sunday  Previousto this Report Probable  probablepefore  Monday.
NBRITAIN E. to N. moderate E. to N L w moderate
to fresh fine
IRELAND "N.Eto SE. moderate Bl k5 51 2 m IsS fresh.
to fresh. ﬁne_ - some Zain =
CENTRAL ‘As  next above. As next above-
ECOAST NE to SSE  fresh to E to S moderate  to freuh
moderate. mgh
SENGLAND. E. to S. fresh “some E to S L to SSW. freuh
zainin  places. some zain
Explanation.

B. .-Barometer corrected and reduced to 32° at mean sea level: each ten feet, of vertical rise, causin about one hundredth
of an inch diminution; and each ten degrees, above 32°, causing. nearly three hundredths increase. E.- posed thermometer in

shade. M.-Moistened bulb (for evaporation and dew point). D.-Direction of wind (true-two points left of magnetic). ~ F-Force

1 to 12 estimated). Cloud (i to 9). I Initials: -blue sky; Ceclouds (detached) ~f-fog; h. hail; 1-lightning;
m-misty (hazy); O-overcast (dull); r-rain;  8.-Snow; t-thunderS.-Sea-disturbance  (1to9). A  Wat Taenll or
snow, or hail, since last report, in inches and decimals ~Calm.
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Go gle Cloud Overview  Solutions  Products  Pricing  Resources Q Docs Support @ English ~ Console : @

Cloud Vision API Contact Us
What is computer vision? Document understanding made easy with generative Al—process all types of documents in one place with speed and higher accuracy. e
Overview . .

What is computer vision?
How It Works Highlights
L] L] L]
Demo Extl’aCt InSIghtS from ImageS, documents, and +  What are Google Cloud’s computer
isi ings?
Common Uses Videos vision offerings?
Summarize larae documents +  Which computer vision offering is right
with gen Al ¢ Access advanced vision models via APIs to automate vision tasks, streamline analysis, and o
unlock actionable insights. Or build custom apps with no-code model training and low cost
Image-based product in a managed environment. v OCRwith generative Al

search for ecommerce

Build an image processing Try Vision Al Request a demo i How computer vision works
pipeline

7-min video

Get automated image
descriptions with gen Al
Stream-process videos

OVERVIEW
Extract text and insights
from documents with
generative Al Computer vision defined Computer vision is a field of artificial intelligence (Al) that enables computers and systems to
High-precision visual interpret and analyze visual data and derive meaningful information from digital images, videos, and
inspection other visual inputs. Some of its typical real-world applications include: object detection, visual

Pricing content (images, documents, videos) processing, understanding and analysis, product search, image

classification and search, and content moderation.

https://cloud.google.com/vision?hl=en



https://cloud.google.com/vision?hl=en

GO gle Cloud Overview

Cloud Vision API

What is computer vision?
Overview
How It Works

Demo

Common Uses

Summarize large documents
with gen Al

Image-based product
search for ecommerce

Build an image processing
pipeline

Get automated image
descriptions with gen Al

Stream-process videos
Extract text and insights
from documents with

generative Al

High-precision visual
inspection

Pricing

Solutions ~ Products  Pricing  Resources Q Docs Support @ English ~ Console : @

Contact Us
Document understanding made easy with generative Al—process all types of documents in one place with speed and higher accuracy. °

What is computer vision?

=y =P T

insi  #1/usr/bin/ th
Extract insights from | /"7 preen

. # Run Google OCR on the Farragut sample image
videos o g i g

Access advanced vision models via APIs t import pickle

unlock actionable insights. Or build custo

. . from google.cloud import vision
in @a managed environment.

from google.cloud.vision import types

from google.protobuf import json_ format
Try Vision Al Request a demo

# Load the jpeg
with open("../../../samples/Farragut-DD-348-1942-01-0021.jpe",'rb') as jf:
ie=jf.read()

OVERVIEW # Analyze the document

image = types.Image(content=ie)

client = vision.ImageAnnotatorClient()

response = client.document text detection(image=image)
document response.full text annotation

Computer vision defined

# Save the resulting JSON

pickle.dump(document, open( "detection.pkl", "wb"™ ) )

with open('detection.txt', 'w') as file:
file.write(json_format.MessageTolson{document))

https://cloud.google.com/vision?hl=en
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ChatGPT 4 ~
https://chat.openai.com/?model=gpt-4

G

How can | help you today?

Compare design principles Suggest fun activities

for mobile apps and desktop software for a family visiting San Francisco
Explain why popcorn pops Recommend a dish

to a kid who loves watching it in the microwave to bring to a potluck

@ Nessage ChatGPT...


https://chat.openai.com/?model=gpt-4

ChatGPT 4

t You

| need to transcribe some historical weather records from a photo of an old document. Can you do
that?

ChatGPT

Yes, | can help you with that. Please upload the photo of the historical weather records, and | will

transcribe the contents for you.

@ ||V|essage ChatGPT...
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WEATHER RECORDINGS (4 A.M.to 4 P.M.)

ChatGPT * Wind: SW direction for all entries, varying intensity from 3 to 6 knots.
The document is a log page from the United States Ship Farragut (348), dated Thursday, 8 * Barometer: Ranges from 2992 to 2996 at different times.
January 1942, during its passage in the Hawaiian area. The log includes detailed recordings of * Temperature: Air temperature fluctuates between 75 and 76 degrees Fahrenheit, with sea

weather conditions, including wind, barometer readings, temperature, clouds, and sea conditions, temperature constant at 74 degrees Fahrenheit.
recorded hourly from 4 AM. to 4 PM. It also contains details on the ship's course, speed, and * Clouds: Predominantly bc (Broken Clouds) and cu (Cumulus) with occasional ciu (Cirrocumulus)
position at various times. and a few instances of stcu (Stratocumulus).

* Sea: SW swell, varying force from 1to 5.
The left section of the document contains navigation details such as latitude and longitude at

different times, as well as information about the ship's draft before and after entering a port and NAVIGATIONAL DETAILS
data related to the ship's magnetic compass.
* Latitude and Longitude recorded at different times, indicating the ship's movement.

The right section of the document includes DRILLS AND EXERCISES, with records for morning » Compass Error: HO. No. 2139; Variation 11°-30°E; Deviation 2°W/

and afternoon sessions, and data on fuel and water (distilled) received, expended, and on hand.

DRILLS AND EXERCISES
At the bottom, there's a section labeled "SUBMERGED RUN DATA—SUBMARINES" with fields for

Run No. (Serial), Time to submerge, and Greatest depth, though this part appears to be blank. * Received and expended fuel and water statistics.

This document is a typical naval logbook page from the World War Il era, detailing daily Division drills conducted in the morning and afternoon.

operational conditions and the ship's performance.
SUBMERGED RUN DATA — SUBMARINES

| will now proceed to transcribe the key details from this historical weather record.
* No entries for this date.

(Note: This transcription focuses on the key details provided in the visible sections of the
document.)
LOG OF THE UNITED STATES SHIP FARRAGUT (348)

* Date: Thursday 8 January 1942
* Area: Hawaiian area

* Commander: G.F. HUNGER, U.S. Navy, Commanding If you need more detailed transcription of any specific section, please let me know!



WEATHER RECORDINGS (4 A.M.to 4 P.M.)

ChatGPT * Wind: SW direction for all entries, varying intensity from 3 to 6 knots.
The document is a log page from the United States Ship Farragut (348), dated Thursday, 8 *| Barometer: Ranges from 2992 to 2996 at different times.
January 1942, during its passage in the Hawaiian area. The log includes detailed recordings of *| Temperature: Air temperature fluctuates between 75 and 76 degrees Fahrenheit, with sea

weather conditions, including wind, barometer readings, temperature, clouds, and sea conditions, temperature constant at 74 degrees Fahrenheit.

recorded hourly from 4 AM. to 4 PM. It also contains details on the ship's course, speed, and * Clouds: Predominantly bc (Broken Clouds) and cu (Cumulus) with occasional ciu (Cirrocumulus)
position at various times. and a few instances of stcu (Stratocumulus).

* Sea: SW swell, varying force from 1to 5.
The left section of the document contains navigation details such as latitude and longitude at

different times, as well as information about the ship's draft before and after entering a port and NAVIGATIONAL DETAILS
data related to the ship's magnetic compass.
* Latitude and Longitude recorded at different times, indicating the ship's movement.

The right section of the document includes DRILLS AND EXERCISES, with records for morning » Compass Error: HO. No. 2139; Variation 11°-30°E; Deviation 2°W/

and afternoon sessions, and data on fuel and water (distilled) received, expended, and on hand.

DRILLS AND EXERCISES
At the bottom, there's a section labeled "SUBMERGED RUN DATA—SUBMARINES" with fields for

Run No. (Serial), Time to submerge, and Greatest depth, though this part appears to be blank. * Received and expended fuel and water statistics.

This document is a typical naval logbook page from the World War Il era, detailing daily Division drills conducted in the morning and afternoon.

operational conditions and the ship's performance.
SUBMERGED RUN DATA — SUBMARINES

| will now proceed to transcribe the key details from this historical weather record.
* No entries for this date.

(Note: This transcription focuses on the key details provided in the visible sections of the
document.)
LOG OF THE UNITED STATES SHIP FARRAGUT (348)

* Date: Thursday 8 January 1942
* Area: Hawaiian area

* Commander: G.F. HUNGER, U.S. Navy, Commanding If you need more detailed transcription of any specific section, please let me know!



If you need more detailed transcription of any specific section, please let me know!

” You

Where is the ship?

ChatGPT
Based on the log, the positions of the United States Ship Farragut on Thursday, 8 January 1942,

can be identified by the latitude and longitude entries provided:

Morning position (assumed at the start of the log):
* Latitude: 22°17" 15" N
* Longitude: 158° 25' 00" W
Noon position:
* Latitude: 22°58'30" N
* Longitude: 157° 30' 00" W
Afternoon position (presumably towards the end of the log):
* Latitude: 23°12' 00" N
* Longitude: 156° 57' 00" W

These coordinates suggest that the ship was operating in the Pacific Ocean, specifically in the
vicinity of the Hawaiian Islands, moving in a general northwesterly direction based on the change

in latitude and longitude from morning to afternoon.



If you need more detailed transcription of any specific section, please let me know!

” You

Where is the ship?

ChatGPT
Based on the log, the positions of the United States Ship Farragut on Thursday, 8 January 1942,

can be identified by the latitude and longitude entries provided:

Morning position (assumed at the start of the log):
* Latitude: 22°17"15" N Correct
* Longitude: 158° 25' 00" W 158 05
Noon position:
* Latitude: 22°58' 30" N Correct
* Longitude: 157° 30' 00" W 157 39
Afternoon position (presumably towards the end of the log):
* Latitude: 23°12' 00" N Correct
* Longitude: 156° 57' 00" W 156 27

These coordinates suggest that the ship was operating in the Pacific Ocean, specifically in the
vicinity of the Hawaiian Islands, moving in a general northwesterly direction based on the change

in latitude and longitude from morning to afternoon.



& You

What was the air pressure at noon?

@) chatGpT

The air pressure at noon, as recorded in the log of the United States Ship Farragut on Thursday, 8

January 1942 was 2997 millibars.
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” You

Give me a table of all the observed pressures

ChatGPT

Sure, here is the table listing all the observed barometric pressures from the log of the United

States Ship Farragut on Thursday, 8 January 1942:

Time (A.M.) Barometer (inHg)
4:00 2992

5:00 2991

6:00 2092

T:00 2992

8:00 2992

9:00 29.96

10:00 2997

11:00 2999

12:00 3000

Time (P.M.) Barometer (inHg)
1:00 2994

2:00 2990

3:00 2991

4:00 2992

This table covers the 12-hour span from 4 A ¥ .0 4 PM. as logged.



& You

Give me a table of all the observed pressures

ChatGPT

Sure, here is the table listing all the observed barometric pressures from the log of the United

States Ship Farragut on Thursday, 8 January 1942:

Time (A.M.) Barometer (inHg)

2892

5:00 2091

6:00 2992

7-:00 2992

800

9:00 2096

10:00 2997

11:00

12:00

Time (P.M.) Barometer (i

1:00 2994

2990

3:00 2991

4:00 2092

This table covers the 12-hour span from 4 A ¥ .0 4 PM. as logged.



Using Tech Giants for Data Rescue? It does cost $, but not much
(typically $15/1000 pages).

They’re so close!

But error rates still too high to use naively.
And beware of hallucinated numbers.

Do try — there’s real power there already.

Try everything: Textract, Google vision, ChatGPT, Claud,
Gemini, ... Some have custom training options.

Should we be building our own deep learning models?



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24

