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Chapter 3: Computer Vision & Image Recognition 

 

1.Setting the Stage  

 

Activity 1: Foundations of Computer Vision  

Match each concept with its correct definition. 

No. Concept Definition 
Answer 

Key 

1 Computer Vision 
A. A mathematical operation used in neural networks to 

detect patterns in images. 
 

2 Pixel 
B. The smallest unit of a digital image representing color or 

brightness. 
 

3 Image Processing 
C. A collection of labeled images used to train machine 

learning models. 
 

4 Dataset 
D. A technique used to identify important visual 

characteristics such as edges or textures. 
 

5 
Image 

Classification 

E. The field of study that enables computers to interpret and 

analyze visual data. 
 

6 Object Detection F. The task of assigning a category label to an entire image.  

7 
Feature 

Extraction 
G. Images used by algorithms during the learning process.  

8 Convolution 
H. Identifying objects within an image and determining their 

location. 
 

9 RGB Image 
I. An image composed of red, green, and blue color 

channels. 
 

10 Training Data 
J. Techniques used to enhance or transform images to extract 

useful information. 
 

 

Activity 2: Visual Perception and Image Representation 

Complete each sentence using the correct word or expression from the Word Bank. 
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Word Bank 

matrix – resolution – channels – histogram – noise – feature extraction – pattern 

recognition – segmentation – classification – convolution 

1. In digital imaging, an image is often represented mathematically as a ______ 

of pixel values.  

2. The number of pixels that compose an image determines its spatial ______.  

3. In color images, red, green, and blue layers are called color ______. 

4. A ______ shows the distribution of pixel intensity values within an image. 

5. Unwanted variations or distortions that affect image quality are called 

______.   

6. ______ refers to the process of identifying meaningful visual 

characteristics such as edges or textures.  

7. ______ is the ability of a system to identify regularities or structures in 

visual data.   

8. Image ______ is the process of dividing an image into meaningful parts or 

regions.  

9. Image ______ assigns a label or category to an entire image.  

10. In deep learning models, ______ is an operation that applies filters to 

detect patterns such as edges and shapes.  
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2.Take a Listen Activity 3: Understanding Image Classification 

and Object Detection  

 

 

 

 

Watch the video and decide whether each statement is True (T) or False (F). If false, 

correct the statement. 

1. Ten years ago, researchers believed computers could easily distinguish 

between cats and dogs.  

2. Modern image classification systems can achieve more than 99% accuracy.  

3. Image classification identifies objects and their locations in an image. 

4. The speaker works on a neural network framework called Darknet. 

5. Object detection only labels an image with one category.  

6. Object detection can identify several objects in the same image.  

7. Early object detection systems were slow because they analyzed many 

regions of an image separately.  

8. The YOLO method analyzes an image only once to detect objects.  

9. The COCO dataset used in the project contains only animals.  

10. The object detection system can now run in real time on devices such 

as laptops or phones.  

 

Activity 4: How Real-Time Object Detection Works 

Watch the video and answer the following questions in short sentences 

1. What task was considered very difficult for computers ten years ago?  
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2. What is the main goal of image classification? 

3. What additional information does object detection provide compared to 

classification? 

4. Why is speed important for object detection systems? 

5. How long did early object detection systems take to process a single image? 

6. How fast can modern systems process images according to the speaker? 

7. What does YOLO stand for in object detection? 

8. How many object categories were used in the COCO dataset mentioned in 

the video? 

9. Give two real-world applications of object detection mentioned in the video. 

10. Why is Darknet important for researchers and developers? 

 

3. Read & Reflect 

How Machines See: Key Algorithms 

and Approaches in Image 

Recognition 

Image recognition, also known as computer vision, is a 

major area of artificial intelligence that enables 

machines to identify and interpret visual data. Several powerful algorithms have 

been developed to detect and classify objects in images. Although most of these 

methods rely on deep learning, they differ in how they process visual information 

and recognize patterns. 

Popular Image Recognition Algorithms 

Among the most widely used models, three algorithms stand out for their 

performance and efficiency: Faster R-CNN SSD  , and YOLOEach adopts a 

different strategy for detecting and classifying objects within an image. 
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Faster Region-based CNN (Faster R-CNN) 

Faster R-CNN is one of the most accurate models in the R-CNN family, which also 

includes earlier versions such as R-CNN and Fast R-CNN. Its main innovation lies in 

the integration of a Region Proposal Network (RPN), which identifies potential 

objects in an image before classification. This combination significantly improves 

both speed and accuracy. As a result, Faster R-CNN can process an image in less 

than 200 milliseconds, making it much faster than its predecessors. 

Single Shot Detector (SSD) 

Unlike R-CNN-based models, SSD uses a different approach by dividing the image 

into a grid of predefined bounding boxes with various sizes and aspect ratios. It 

then analyzes multiple feature maps to detect objects at different scales. This 

method allows SSD to handle objects of varying sizes efficiently. As a result, SSD 

is considered both flexible and relatively fast, with processing times of around 125 

milliseconds per image. 

You Only Look Once (YOLO) 

YOLO, which stands for “You Only Look Once,” simplifies the detection process by 

analyzing the entire image in a single pass. It uses a fixed grid system and assigns 

confidence scores to predict whether an object is present in each region. This 

approach makes YOLO extremely fast compared to other models. However, because 

it does not fully account for multiple aspect ratios and feature maps, it may be 

slightly less accurate than SSD. A lightweight version, known as Tiny YOLO, can 

process video in real time at very high speeds. 

Cloud-Based APIs vs. Edge AI in Image Recognition 

In addition to algorithms, image recognition systems can be implemented using 

different technological approaches. One common solution is the use of cloud-based 

APIs, such as Amazon Rekognition or Google Cloud Vision API These services allow 

developers to easily integrate image recognition into applications for tasks such as 

object detection, face recognition, and text extraction. 

Cloud-based solutions are particularly useful for rapid development and small-scale 

applications. However, they also present several limitations, including delays caused 
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by data transfer (latency), dependence on internet connectivity, and concerns 

related to privacy and data security. 

To overcome these challenges, many systems now rely on Edge AI, where data is 

processed directly on local devices rather than being sent to the cloud. This 

approach enables real-time processing, improves data privacy, and ensures greater 

reliability. Edge AI is especially important in applications that require immediate 

responses, such as video surveillance, autonomous driving, and medical imaging. 

Image recognition continues to evolve through the development of advanced 

algorithms and deployment strategies. While models such as Faster R-CNN, SSD, 

and YOLO offer different trade-offs between speed and accuracy, the choice 

between cloud-based APIs and Edge AI depends on the specific needs of the 

application. Understanding these approaches is essential for designing efficient and 

reliable computer vision systems. 

Activity 5: Concept Precision Challenge  

Match each concept to its most accurate definition. Then justify your choice using 

information from the text. 

Concept Definition Answer 

A. Faster R-CNN  1. A system that processes data directly on 

local devices without sending it to the cloud 

 

B. SSD      2. A method that analyzes the entire image in 

one pass using a fixed grid system 

 

C. YOLO   3. A tool that allows different software 

systems to communicate and exchange data 

 

D. API     4. A deep learning model that uses a region 

proposal network before classification 

 

E. Edge AI    5. A detection approach that divides an image 

into multiple bounding boxes of different sizes 

 

F. CNN     6. A neural network designed to process and 

recognize patterns in images 

 

G. RPN      7. A component that identifies possible object 

locations before classification 

 

H. Bounding Box    8. A rectangular area used to locate and 

identify objects in an image 
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I. Feature Map     9. A processed representation of an image 

used to detect patterns at different levels 

 

J. Latency  10. A task that involves identifying and locating 

objects within an image 

 

K. Cloud Computing  11. A system where data is processed on 

remote servers via the internet 

 

L. Object Detection  12. The delay between sending data and 

receiving a response in a system 

 

 

Activity 6: Identify and Correct 

Each sentence contains an inaccuracy. Identify and correct it based on the text. 

1. YOLO is slower than SSD because it processes multiple feature maps.  

2. SSD uses a region proposal network before classification.  

3. Cloud-based APIs always guarantee real-time processing.  

4. Faster R-CNN is less accurate than Fast R-CNN.  

5. Edge AI depends entirely on internet connectivity.  

Activity 7: Comparative Analysis 

Answer the following questions using complete, well-structured sentences. 

Questions 

1. What is the main difference between Faster R-CNN and SSD in terms of 

detection strategy?  

2. Why is YOLO faster but sometimes less accurate than SSD?  

3. In what situations would cloud-based APIs be more appropriate than Edge 

AI?  

4. Why is Edge AI particularly important in medical or autonomous systems?  
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4. Grammar in Action: Hedging  

Hedging is the use of cautious, non-absolute language to 

express uncertainty, possibility, or limitation. 

It allows speakers and writers to avoid making overly 

strong or definitive claims. 

In simple terms: 

Hedging means “softening your statement” to sound more 

careful, objective, and academic. 

 

Main Rules and Structures of Hedging 

1. Use Modal Verbs (Possibility, Not Certainty) 

Structure: 

subject + modal (may / might / could) + base verb 

Examples: 

This method may improve accuracy.  

The results might indicate a correlation.  

This approach could lead to better outcomes.  

Avoid: 

This method improves accuracy. (too strong)  

2. Use Hedging Verbs (Cautious Reporting) 

Common verbs: 

suggest, indicate, appear, seem, tend  

Structure: 

subject + verb + that clause  

Examples: 

The data suggest that the model is effective.  

The results appear to show a trend.  

These findings tend to indicate a relationship.  

3. Use Hedging Adverbs 

Common adverbs: 

possibly, probably, likely, apparently, generally  

Examples: 

This is likely to improve performance.  

The system generally performs well.  

The error is possibly due to noise.  
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4. Use Hedging Adjectives 

Common adjectives: 

possible, probable, likely, uncertain  

Examples: 

It is possible that the model overfits.  

It is likely that results will vary.  

 

5. Use Introductory Phrases (Impersonal Style) 

Structures: 

It seems that…  

It appears that…  

It is possible that…  

It can be argued that…  

Examples: 

It seems that the system lacks robustness.  

It can be argued that Edge AI is more efficient.  

6. Use “Tend to” and “In General” 

Examples: 

Deep learning models tend to require large datasets.  

In general, cloud systems perform better at scale.  

7. Use Quantifiers to Avoid Absolute Claims 

Instead of: 

•   All systems are efficient  

Use: 

   Most systems are efficient  

   Many systems are efficient  

   Some systems may be efficient  

 

8. Combine Hedging for Strong Academic Effect 

Example: 

The results may suggest that this approach is likely to improve 

performance.  

This shows: 

caution  

sophistication  
 

Activity 8: From Certainty to Caution  
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Rewrite the following sentences using at least one hedging device (modal verb, hedging 

verb, adverb, or phrase). 

Avoid making absolute claims. 

1. This algorithm is the most effective method for image recognition.  

2. Cloud-based systems are always better than Edge AI.  

3. This model solves the problem of object detection.  

4. The results prove that YOLO is superior to SSD.  

5. This approach eliminates all errors.  

6. Students understand the concept easily using this method.  

 

Activity 9: Spot, Explain, Improve 

For each sentence: 

1. Decide whether it is appropriately hedged or too strong  

2. If necessary, rewrite it using hedging  

3. Briefly explain your choice  

 

Sentences 

1. This system improves performance in all situations.  

2. The data suggest that the model is effective.  

3. Edge AI is the best solution for all applications.  

4. This may indicate a correlation between variables.  

5. The experiment clearly proves the hypothesis.  

6. This approach is likely to reduce processing time.  

 

5. Speak & Debate  

Activity 10: AI in Our Lives 

To what extent do you agree or disagree with the 

following statement? Use hedging expressions in your 

response.  

Facial recognition technology should be allowed in 

public places. 
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6. Write with Might  

 

Write a paragraph in which you agree or disagree with 

the statements to a certain extent. Use hedging 

expressions (e.g., seems to, suggests that, it is possible 

that, often, tends to, one might argue that) to qualify 

your claims and avoid overgeneralization. 

 

 

Topic:1 

Topic: 

"Computer vision technology can now recognize human emotions from facial expressions with high 

accuracy." 

 

Topic:2 

"Automated image recognition systems should be used to monitor students during 

online exams to prevent cheating." 

 


