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Core Concepts
This section focuses on fundamental principles and advanced concepts that an experienced
developer should master.

1. Explain the difference between cv2.THRESH_BINARY and cv2.THRESH_OTSU in OpenCV
thresholding

cv2.THRESH_BINARY and cv2.THRESH_OTSU serve different purposes in image thresholding:

THRESH_BINARY:

Uses a fixed threshold value
Pixels above threshold become white (255)
Pixels below threshold become black (0)

THRESH_OTSU:

Automatically determines optimal threshold value
Uses bimodal image histogram analysis
More adaptive to varying lighting conditions

ret, thresh1 = cv2.threshold(img, 127, 255, cv2.THRESH_BINARY)
ret, thresh2 = cv2.threshold(img, 0, 255, cv2.THRESH_BINARY + cv2.THRESH_OTSU)

2. How would you implement real-time object tracking using OpenCV?

Implementation Steps:

Initialize background subtractor
Apply contour detection
Use Kalman filter for prediction

tracker = cv2.TrackerCSRT_create()
ret, frame = cap.read()
bbox = cv2.selectROI(frame)
ok = tracker.init(frame, bbox)

while True:
    ok, bbox = tracker.update(frame)
    if ok:
        draw_bbox(frame, bbox)

3. Explain the difference between SIFT, SURF, and ORB feature detectors in OpenCV

Key Differences:

SIFT (Scale-Invariant Feature Transform):

Scale and rotation invariant
High accuracy but computationally expensive
Patented algorithm (not free for commercial use)

SURF (Speeded-Up Robust Features):

Faster than SIFT
Good scale and rotation invariance
Also patented

ORB (Oriented FAST and Rotated BRIEF):



Free to use
Computationally efficient
Good alternative to SIFT/SURF

orb = cv2.ORB_create()
kp, des = orb.detectAndCompute(img, None)

4. How do you handle perspective transformation in OpenCV?

Perspective Transformation Process:

Get source and destination points
Calculate transformation matrix
Apply warp perspective

pts1 = np.float32([[56,65],[368,52],[28,387],[389,390]])
pts2 = np.float32([[0,0],[300,0],[0,300],[300,300]])
matrix = cv2.getPerspectiveTransform(pts1,pts2)
result = cv2.warpPerspective(img, matrix, (300,300))

5. Explain the concept of image pyramids in OpenCV and their applications

Image Pyramids:

Types:

Gaussian Pyramid: Blur and downsample
Laplacian Pyramid: Difference between pyramid levels

Applications:

Image blending
Multi-scale processing
Template matching

lower_res = cv2.pyrDown(img)
higher_res = cv2.pyrUp(lower_res)
laplacian = cv2.subtract(img, cv2.pyrUp(cv2.pyrDown(img)))

6. How would you implement custom convolution kernels in OpenCV?

Custom Kernel Implementation:

Define kernel matrix
Use cv2.filter2D()
Handle border cases

kernel = np.array([[-1,-1,-1],
                    [-1, 9,-1],
                    [-1,-1,-1]])
sharpened = cv2.filter2D(img, -1, kernel)

7. Describe the process of camera calibration in OpenCV

Camera Calibration Steps:

Collect calibration images (chessboard)
Find corner points
Calculate camera matrix and distortion coefficients

ret, mtx, dist, rvecs, tvecs = cv2.calibrateCamera(
objpoints, imgpoints, gray.shape[::-1], None, None)

8. How do you implement non-maximum suppression in object detection?

NMS Implementation:

Sort bounding boxes by confidence



Calculate IoU
Remove overlapping boxes

def nms(boxes, scores, threshold):
    indices = cv2.dnn.NMSBoxes(boxes, scores, 0.5, threshold)
    return [boxes[i] for i in indices]

9. Explain the difference between various color space conversions in OpenCV

Common Color Spaces:

BGR to HSV:

Better for color segmentation
Separates color from intensity

BGR to LAB:

Perceptually uniform
Good for color matching

hsv = cv2.cvtColor(img, cv2.COLOR_BGR2HSV)
lab = cv2.cvtColor(img, cv2.COLOR_BGR2LAB)

10. How would you implement real-time face detection with haar cascades?

Implementation Steps:

Load cascade classifier
Convert to grayscale
Detect faces
Draw rectangles

face_cascade = cv2.CascadeClassifier('haarcascade_frontalface_default.xml')
faces = face_cascade.detectMultiScale(gray, 1.3, 5)
for (x,y,w,h) in faces:
    cv2.rectangle(img,(x,y),(x+w,y+h),(255,0,0),2)
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Data Structures and Algorithms
Questions in this section test your understanding of how to work with and manipulate data
efficiently.

1. How does OpenCV store and represent images internally? Explain the data structure.

OpenCV stores images as Mat (Matrix) objects, which are n-dimensional dense arrays. The key
characteristics are:

Images are stored as a continuous block of memory
Each pixel is represented by multiple channels (e.g., BGR format uses 3 channels)
The basic structure contains: - Data pointer (data) - Matrix size (rows, cols) - Matrix step (stride)
- Pixel depth/type

Mat image(height, width, CV_8UC3); // 8-bit, 3 channels
Mat roi = image(Range(0,100), Range(0,100)); // Sub-matrix view

2. Explain the time complexity of common OpenCV operations like image resizing and
filtering.

Time Complexities:

Image Resize: O(M×N) where M,N are pixel dimensions
Gaussian Blur: O(M×N×k²) where k is kernel size
Color Space Conversion: O(M×N)
Contour Detection: O(M×N) for initial edge detection, O(P) for contour tracing where P is
perimeter length

// Example of efficient image processing
Mat result;
resize(image, result, Size(), 0.5, 0.5, INTER_LINEAR); // O(M×N)
GaussianBlur(result, result, Size(5,5), 0); // O(M×N×25)

3. How would you implement an efficient image caching system using OpenCV?

An efficient image caching system with OpenCV should use an LRU (Least Recently Used) cache
implementation:

class ImageCache {
    unordered_map> cache;
    int capacity, timestamp = 0;
    void update(string key, Mat& img) {
        if (cache.size() >= capacity) evictLRU();
        cache[key] = {img.clone(), ++timestamp};
    }}

Key Features:

Uses HashMap for O(1) lookups
Implements LRU eviction policy
Clones images to prevent reference issues
Maintains thread safety for concurrent access

4. Describe how you would implement a sliding window algorithm for real-time object
detection using OpenCV.

Sliding Window Implementation:

void slidingWindow(Mat& img, Size winSize, Size stepSize) {



    for(int y = 0; y < img.rows - winSize.height; y += stepSize.height)
        for(int x = 0; x < img.cols - winSize.width; x += stepSize.width) {
            Rect window(x, y, winSize.width, winSize.height);
            Mat roi = img(window);
            // Process ROI here
        }}

Optimization Techniques:

Use image pyramids for multi-scale detection
Implement integral images for faster feature computation
Use parallel processing for multiple windows
Skip windows based on previous detection results

5. How would you implement an efficient histogram comparison algorithm using OpenCV?

Histogram Comparison Implementation:

double compareHistograms(Mat& img1, Mat& img2) {
    Mat hist1, hist2;
    calcHist(&img1, 1, {0}, Mat(), hist1, 256, {0,256});
    calcHist(&img2, 1, {0}, Mat(), hist2, 256, {0,256});
    return compareHist(hist1, hist2, HISTCMP_BHATTACHARYYA);
}

Key Considerations:

Normalize histograms before comparison
Choose appropriate comparison method (Correlation, Chi-Square, Intersection, Bhattacharyya)
Consider color spaces and channels
Time complexity: O(N) where N is number of bins

6. Explain how you would implement a custom memory pool for OpenCV Mat objects to
improve performance.

Custom Memory Pool Implementation:

class MatPool {
    vector pool;
    mutex mtx;
    Mat* acquire(Size size, int type) {
        lock_guard lock(mtx);
        // Reuse or create new Mat
        return pool.empty() ? new Mat(size, type) : pool.back();
    }}

Benefits:

Reduces memory allocation/deallocation overhead
Prevents memory fragmentation
Improves cache locality
Thread-safe implementation

Usage Considerations:

Pre-allocate common sizes
Implement reference counting
Handle memory cleanup

7. How would you implement a thread-safe image processing pipeline using OpenCV?

Thread-safe Pipeline Implementation:

class ProcessingPipeline {
    queue imageQueue;
    mutex mtx;
    condition_variable cv;
    void process() {
        unique_lock lock(mtx);



        cv.wait(lock, [this]{return !imageQueue.empty();});
        // Process image
    }}

Key Components:

Thread-safe queue for image storage
Mutex for synchronization
Condition variables for signaling
Producer-consumer pattern

Performance Considerations:

Balance thread count with CPU cores
Minimize lock contention
Use atomic operations where possible

8. Describe an efficient algorithm for template matching with multiple scales using
OpenCV.

Multi-scale Template Matching:

vector multiScaleMatch(Mat& img, Mat& templ, double scale_factor) {
    vector results;
    for(double scale = 1; scale > 0.2; scale *= scale_factor) {
        Mat resized;
        resize(img, resized, Size(), scale, scale);
        matchTemplate(resized, templ, result, TM_CCOEFF_NORMED);
    }}

Optimization Techniques:

Use image pyramids for faster scaling
Implement early termination based on threshold
Parallel processing for different scales
Cache intermediate results

9. How would you implement an efficient connected component labeling algorithm using
OpenCV?

Connected Component Implementation:

Mat labelComponents(Mat& binary) {
    Mat labels, stats, centroids;
    int numLabels = connectedComponentsWithStats(
        binary, labels, stats, centroids, 8, CV_32S);
    return labels;
}

Algorithm Complexity:

Time Complexity: O(N) where N is pixel count
Space Complexity: O(N) for label matrix

Optimizations:

Use Union-Find data structure
Implement two-pass algorithm
Consider parallel processing for large images

10. Explain how to implement an efficient feature matching system using OpenCV's data
structures.

Feature Matching Implementation:

void matchFeatures(Mat& img1, Mat& img2) {
    Ptr sift = SIFT::create();
    vector kp1, kp2;
    Mat desc1, desc2;



    sift->detectAndCompute(img1, noArray(), kp1, desc1);
    FlannBasedMatcher matcher;

Data Structures Used:

KD-tree for feature matching (FLANN)
Vector for keypoint storage
Mat for descriptor storage

Optimization Techniques:

Use approximate nearest neighbor search
Implement ratio test for match filtering
Cache computed descriptors



The fastest way to hire remote tech talent | index.dev

System Design
These questions evaluate your ability to think about the bigger picture, including architecture,
scalability, and performance.

1. Design a scalable image processing pipeline using OpenCV that can handle millions of
images per day

Key Components:

Input Layer: Message queue (Kafka/RabbitMQ) to handle incoming image processing requests
Processing Layer: Distributed worker nodes running OpenCV
Storage Layer: Object storage (S3) + metadata in NoSQL DB

Architecture:

Load balancer distributes requests across worker nodes
Each worker node:

def process_image(image_data):
    img = cv2.imdecode(np.frombuffer(image_data, np.uint8), -1)
    result = cv2.resize(img, (800, 600))
    return cv2.imencode('.jpg', result)[1].tostring()

Use containerization (Docker) for consistent processing environment
Implement circuit breakers and retry mechanisms

2. How would you design a real-time video streaming system with OpenCV for object
detection?

Architecture Components:

Ingestion Layer: RTMP/WebRTC for video streaming
Processing Pipeline: OpenCV + YOLO/SSD for detection
Distribution Layer: WebSocket for real-time results

Implementation:

def process_stream():
    cap = cv2.VideoCapture(rtmp_url)
    net = cv2.dnn.readNet('yolov3.weights', 'yolov3.cfg')
    while True:
        frame = cap.read()
        results = detect_objects(frame, net)
        websocket.send(results)

Scaling Considerations:

Use GPU acceleration for detection
Implement frame dropping for high load
Cache detection results for similar frames

3. Design a distributed facial recognition system using OpenCV that can handle 10,000
concurrent users

System Components:

Frontend: Web/mobile clients with camera access
Backend: Load-balanced OpenCV servers
Database: Distributed face encodings store



Core Processing:

def process_face(image):
    face_cascade = cv2.CascadeClassifier('haarcascade_frontal_face.xml')
    faces = face_cascade.detectMultiScale(image)
    encodings = face_recognition.face_encodings(image, faces)
    return compare_with_database(encodings)

Optimizations:

Redis cache for frequent matches
Batch processing for multiple faces
Implement rate limiting per user

4. How would you design a document scanning and OCR system using OpenCV that
processes 1M+ documents daily?

Architecture Overview:

Input Processing: Document upload API with validation
Image Enhancement: OpenCV preprocessing pipeline
Text Extraction: Tesseract OCR integration

Processing Pipeline:

def enhance_document(image):
    gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)
    denoised = cv2.fastNlMeansDenoising(gray)
    thresh = cv2.threshold(denoised, 0, 255, cv2.THRESH_BINARY + cv2.THRESH_OTSU)[1]
    return thresh

Scaling Strategy:

Kubernetes cluster for processing
Implement image compression
Use CDC for data consistency

5. Design a real-time vehicle tracking system using OpenCV that can process traffic
camera feeds from multiple cities

System Design:

Input Layer: Multiple RTSP streams
Processing: Distributed OpenCV nodes
Storage: Time-series DB for analytics

Detection Logic:

def track_vehicles(frame):
    background = cv2.createBackgroundSubtractorMOG2()
    mask = background.apply(frame)
    contours, _ = cv2.findContours(mask, cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX_SIMPLE)
    return analyze_movement(contours)

Scalability:

Edge computing for initial processing
Load balancing per geographic region
Implement data sharding strategy

6. Design an automated quality control system using OpenCV for a manufacturing line
processing 1000 items/minute

System Components:

Image Acquisition: High-speed industrial cameras
Processing: Real-time OpenCV analysis



Control System: PLC integration

Defect Detection:

def inspect_product(image):
    template = cv2.imread('reference.jpg', 0)
    result = cv2.matchTemplate(image, template, cv2.TM_CCOEFF_NORMED)
    defects = np.where(result <= threshold)
    return generate_quality_report(defects)

Performance Optimization:

GPU acceleration for processing
Parallel inspection pipelines
Rolling window analysis

7. How would you design a medical imaging analysis system using OpenCV for processing
MRI/CT scans?

Architecture Components:

DICOM Integration: Medical image format handling
Processing Pipeline: OpenCV + specialized filters
Security: HIPAA compliance measures

Image Processing:

def analyze_scan(dicom_image):
    pixel_array = dicom_image.pixel_array
    normalized = cv2.normalize(pixel_array, None, 0, 255, cv2.NORM_MINMAX)
    segmented = cv2.watershed(normalized, markers)
    return generate_analysis(segmented)

System Requirements:

Implement audit logging
Data encryption at rest/transit
Redundant storage systems

8. Design a drone-based surveillance system using OpenCV for real-time threat detection

System Architecture:

Edge Processing: On-drone OpenCV
Central System: Command and control
Analysis: ML-based threat detection

Detection Pipeline:

def process_drone_feed(frame):
    motion = cv2.calcOpticalFlowFarneback(prev_frame, frame, None, 0.5, 3, 15, 3, 5, 1.2, 0)
    anomalies = detect_anomalies(motion)
    alert_if_necessary(anomalies)

Considerations:

Battery-efficient processing
Low-latency communication
Geofencing integration

9. Design a retail analytics system using OpenCV for customer behavior tracking in stores

System Components:

Camera Network: Store coverage optimization
Analysis Engine: OpenCV + tracking
Analytics Platform: Behavior metrics



Tracking Implementation:

def track_customers(frame):
    people = cv2.HOGDescriptor_getDefaultPeopleDetector()
    detected, weights = cv2.HOGDescriptor().detectMultiScale(frame, winStride=(8,8))
    return analyze_patterns(detected)

Privacy Features:

Real-time anonymization
Data aggregation only
Retention policy enforcement

10. How would you design a sports analytics system using OpenCV for real-time player
tracking?

System Design:

Multi-Camera Setup: Field coverage
Processing Pipeline: OpenCV tracking
Analysis Engine: Performance metrics

Tracking Logic:

def track_players(frame):
    hsv = cv2.cvtColor(frame, cv2.COLOR_BGR2HSV)
    mask = cv2.inRange(hsv, team_color_lower, team_color_upper)
    players = cv2.findContours(mask, cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX_SIMPLE)
    return calculate_metrics(players)

Features:

Real-time position mapping
Speed/acceleration calculation
Team formation analysis
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Coding and Debugging
This section presents practical coding challenges and questions about debugging techniques.

1. How would you load and display an image using OpenCV in Python while handling
potential errors?

Key Components:

Use cv2.imread() for loading
Implement error checking
Handle display with cv2.imshow()

import cv2
import numpy as np

def load_and_display(image_path):
    img = cv2.imread(image_path)
    if img is None:
        raise ValueError('Image not found')
    cv2.imshow('Image', img)
    cv2.waitKey(0)
    cv2.destroyAllWindows()

2. Explain how to perform real-time face detection using OpenCV's Haar Cascade
classifier.

Implementation Approach:

Load pre-trained cascade classifier
Process video frame-by-frame
Apply detection algorithm

face_cascade = cv2.CascadeClassifier('haarcascade_frontalface_default.xml')
cap = cv2.VideoCapture(0)
ret, frame = cap.read()
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
faces = face_cascade.detectMultiScale(gray, 1.3, 5)
for (x,y,w,h) in faces:
    cv2.rectangle(frame, (x,y), (x+w,y+h), (255,0,0), 2)

3. How would you implement image thresholding with OpenCV to handle varying lighting
conditions?

Adaptive Thresholding:

Use adaptive methods for varying illumination
Compare different threshold types
Apply Gaussian or mean methods

def adaptive_threshold(image):
    gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)
    blur = cv2.GaussianBlur(gray, (5,5), 0)
    thresh = cv2.adaptiveThreshold(blur, 255,
        cv2.ADAPTIVE_THRESH_GAUSSIAN_C,
        cv2.THRESH_BINARY, 11, 2)
    return thresh

4. Explain the process of image contour detection and filtering in OpenCV.

Contour Detection Steps:



Prepare image with threshold/edge detection
Find contours
Filter based on area/perimeter

def find_significant_contours(image, min_area=100):
    gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)
    edges = cv2.Canny(gray, 50, 150)
    contours, _ = cv2.findContours(edges, cv2.RETR_EXTERNAL,
                                  cv2.CHAIN_APPROX_SIMPLE)
    return [cnt for cnt in contours if cv2.contourArea(cnt) > min_area]

5. How would you implement feature matching between two images using SIFT or ORB in
OpenCV?

Feature Matching Process:

Extract keypoints and descriptors
Match features
Filter good matches

def match_features(img1, img2):
    orb = cv2.ORB_create()
    kp1, des1 = orb.detectAndCompute(img1, None)
    kp2, des2 = orb.detectAndCompute(img2, None)
    bf = cv2.BFMatcher(cv2.NORM_HAMMING, crossCheck=True)
    matches = bf.match(des1, des2)
    return sorted(matches, key=lambda x: x.distance)

6. Describe how to implement image segmentation using watershed algorithm in OpenCV.

Watershed Implementation:

Prepare markers
Apply watershed transform
Process results

def watershed_segmentation(image):
    markers = np.zeros(image.shape[:2], dtype=np.int32)
    markers[50:150, 50:150] = 1
    markers[300:400, 300:400] = 2
    cv2.watershed(image, markers)
    return markers

7. How would you implement camera calibration using OpenCV?

Calibration Process:

Collect calibration images
Find chessboard corners
Calculate camera matrix

def calibrate_camera(images, pattern_size):
    criteria = (cv2.TERM_CRITERIA_EPS + cv2.TERM_CRITERIA_MAX_ITER, 30, 0.001)
    objpoints = []
    imgpoints = []
    for img in images:
        ret, corners = cv2.findChessboardCorners(img, pattern_size, None)
        if ret:
            cv2.cornerSubPix(img, corners, (11,11), (-1,-1), criteria)

8. Explain how to implement motion detection using background subtraction in OpenCV.

Motion Detection Steps:

Initialize background subtractor
Apply to frame sequence
Process foreground mask



def detect_motion(frame):
    fgbg = cv2.createBackgroundSubtractorMOG2()
    fgmask = fgbg.apply(frame)
    kernel = np.ones((5,5), np.uint8)
    fgmask = cv2.morphologyEx(fgmask, cv2.MORPH_OPEN, kernel)
    contours, _ = cv2.findContours(fgmask, cv2.RETR_EXTERNAL,
                                  cv2.CHAIN_APPROX_SIMPLE)

9. How would you implement text detection and recognition using OpenCV and Tesseract?

OCR Implementation:

Preprocess image
Detect text regions
Apply OCR

def detect_text(image):
    gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)
    thresh = cv2.threshold(gray, 0, 255,
                          cv2.THRESH_BINARY + cv2.THRESH_OTSU)[1]
    data = pytesseract.image_to_string(thresh,
                                      config='--psm 6')

10. Describe how to implement object tracking using the KCF tracker in OpenCV.

Object Tracking Steps:

Initialize tracker
Set initial bounding box
Update frame by frame

def setup_tracker(frame, bbox):
    tracker = cv2.TrackerKCF_create()
    ok = tracker.init(frame, bbox)
    while True:
        ok, frame = cap.read()
        ok, bbox = tracker.update(frame)
        if ok:
            cv2.rectangle(frame, bbox, (255,0,0), 2)
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Behavioral Questions
These questions assess your soft skills, problem-solving approach, and how you work in a team.

1. Tell me about a challenging computer vision project you worked on and how you
overcame technical obstacles.

Situation: At my previous role, we needed to develop a real-time quality control system for a
manufacturing line that inspected electronic components at high speed (100+ parts per minute).

Task: I was responsible for developing the core OpenCV-based detection algorithm that needed
99.9% accuracy while maintaining processing speed under 10ms per frame.

Action: I implemented a multi-threaded pipeline using OpenCV's GPU acceleration, optimized the
detection algorithm using contour analysis instead of costly template matching, and created a
custom caching mechanism for frequently used reference patterns.

Result: The system achieved 99.95% accuracy with an average processing time of 8ms per frame,
leading to a 45% reduction in defective parts reaching customers.

2. Describe a situation where you had to optimize OpenCV code for better performance.

Situation: Our mobile app's AR feature was consuming excessive CPU resources, causing battery
drain and thermal throttling.

Task: I needed to optimize the OpenCV-based feature detection and tracking system to reduce CPU
usage by at least 40%.

Action: I profiled the code and identified bottlenecks, switched from SIFT to ORB features,
implemented a frame-skipping strategy, and used OpenCV's GPU module for heavy computations.

Result: CPU usage dropped by 65%, battery consumption improved by 30%, and the app
maintained stable performance even during extended AR sessions.

3. Share an experience where you had to debug a complex OpenCV integration issue.

Situation: A production system was intermittently crashing during image processing operations with
large batches.

Task: I needed to identify the root cause and implement a robust solution while minimizing system
downtime.

Action: I implemented comprehensive logging, used memory profiling tools, and discovered
memory leaks in custom OpenCV matrix operations. I refactored the code to use smart pointers and
proper matrix release mechanisms.

Result: System stability improved to 99.99% uptime, and memory usage became consistent and
predictable.

4. Tell me about a time when you had to make a difficult technical decision regarding
image processing algorithms.

Situation: We were developing a facial recognition system for a security application.

Task: I had to choose between using traditional OpenCV cascades or deep learning approaches for
face detection.

Action: I conducted thorough benchmarking of both approaches, considering factors like accuracy,
speed, resource usage, and deployment constraints. I created a detailed analysis document and
presented findings to stakeholders.

Result: We adopted a hybrid approach using OpenCV's DNN module with a lightweight model,



achieving 98% accuracy while maintaining real-time performance.

5. Describe a situation where you had to mentor junior developers in computer vision
concepts.

Situation: Our team expanded with three junior developers who had limited exposure to OpenCV
and computer vision.

Task: I needed to bring them up to speed while maintaining project velocity.

Action: I created a structured learning path, organized weekly workshops focusing on OpenCV
fundamentals, and implemented pair programming sessions for hands-on learning.

Result: Within three months, the junior developers were independently handling moderate-
complexity computer vision tasks, reducing review cycles by 60%.

6. Share an experience where you had to integrate OpenCV with other technologies or
frameworks.

Situation: We needed to combine OpenCV with TensorFlow for a smart surveillance system.

Task: I was responsible for designing and implementing the integration architecture.

Action: I created a modular pipeline where OpenCV handled video capture and preprocessing, while
TensorFlow managed object detection. I implemented efficient data conversion between frameworks
and optimized memory management.

Result: The integrated system processed 30 FPS with minimal overhead, and the architecture
became a template for future hybrid computer vision projects.

7. Tell me about a time when you had to handle conflicting requirements in an image
processing project.

Situation: A client wanted both high-speed processing and high accuracy in a medical image
analysis system.

Task: I needed to balance these competing requirements while meeting regulatory standards.

Action: I implemented a dual-pipeline architecture: a fast, lightweight OpenCV-based screening pass
followed by a more thorough analysis for flagged cases. I also added configurable quality thresholds.

Result: The system achieved 99.7% accuracy while processing 50 images per second, meeting both
speed and accuracy requirements.

8. Describe a situation where you had to implement a custom OpenCV algorithm.

Situation: Standard OpenCV functions weren't sufficient for detecting specific industrial defects.

Task: I needed to develop a custom algorithm for detecting microscopic cracks in metal surfaces.

Action: I developed a specialized filter combining multiple OpenCV operations, implemented custom
morphological operations, and created an adaptive thresholding system based on local surface
characteristics.

Result: The custom algorithm achieved 95% detection rate for defects as small as 50 microns,
exceeding the client's requirements by 15%.

9. Share an experience where you had to handle real-time processing constraints with
OpenCV.

Situation: A traffic monitoring system needed to process multiple video streams in real-time.

Task: I had to ensure processing stayed under 30ms per frame across all streams.

Action: I implemented a thread pool for parallel processing, used OpenCV's GPU acceleration, and
optimized the region of interest selection. I also implemented a frame-dropping strategy during peak
loads.

Result: The system maintained real-time performance across 8 simultaneous HD video streams with



an average processing time of 25ms per frame.

10. Tell me about a time when you had to improve the reliability of an OpenCV-based
system.

Situation: An automated quality control system was producing false positives under varying lighting
conditions.

Task: I needed to improve system reliability while maintaining existing processing speed.

Action: I implemented adaptive histogram equalization, developed a dynamic thresholding system
based on ambient light sensors, and added image normalization steps. I also implemented
comprehensive error handling and logging.

Result: False positive rate decreased from 15% to 2%, while maintaining the original processing
speed.
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