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Nomination Summary 

In the modern world, where everything is going fast, customer service excellence can play a 
significant role in growing any company and lead to enhanced customer loyalty levels, cut down 
churn and increase brand value. My innovative AI-powered solution transforms conventional call 
center approaches through incorporation of state-of-the-art technologies such as Google’s 
Speech-to-Text API, BigQuery and Looker Studio that will make customer support executives more 
effective and help unearth useful business trends and insights from audio data. 

Introduction 

Customer service is a decisive part of any enterprise, which can affect customer happiness and 
loyalty. As much as companies are keen on improving their customer services, there has been little 
focus on process efficiency via automation and AI/ML technologies. My solution fills this void by 
automating call transcriptions and sentiment analysis to enable post-call analytics 
comprehensively and provide actionable insights.  

Current Process Flow 

The traditional process of a call center involves storing the recorded calls in a database. After which 
these calls are selected by hand to be reviewed for analysis. However, such an approach poses 
several problems: 

• Quantitative analysis of audio files is not extensive. 
• Manual reviewing of calls is unreasonable as less than 1% are analyzed thus leading to bias. 

 

 

 

 



Proposed Solution 

My vision of the solution is to use Google Cloud Storage (GCS) and Platform services for efficient 
storage and analysis of recorded calls. This process entails: 

Data Storage and ETL Pipeline: Storing recorded calls as raw data in GCS and building an ETL 
pipeline for BigQuery consumption using Cloud Dataprep or object tables. 

• Automatic Transcription: Integrating Google’s Speech-to-Text API for automatic 
transcription of calls. 

• Sentiment Analysis: Utilizing Cloud Natural Language API for sentiment analysis of 
transcribed calls. 

• Data Visualization: Using Looker Studio to visualize key performance metrics and insights. 

 

 

 

Stated Architecture 

• Conceptualization of BigQuery audio file access: Employing BigQuery object tables for 
unstructured data like the direct audio files processing and querying. 

• Integration of Speech-to-Text API: The usage of pre-trained models that allow transcribing 
audio files in an accurate way with minimal AI/ML involvement. 

• Sentiment Analysis through NLP: The use of NLP models to do sentiment analysis on 
transcribed calls and classifying them as positive, negative, or neutral. 

• Looker Studio Visualization: Create simple visual dashboards for the interpretation of 
model outputs by non-technical users. 

 

 



Architecture Design Diagram  

 

 

 

 

 

 

 

 



Prompt Engineering 

 

 

Coding: 

1. How to access audio files in the BigQuery interface? 

I wrote the following code fragment to generate object tables for unstructured data in GCS. 

 

  

2. The use of Speech-to-Text API to change audio files into text. 

The following can be utilized in calling a remote model for converting audio call recordings into text. 



Before any remote model could be used on BigQuery, there is a need to create a “Vertex AI remote 
models, remote functions and Big Lake (cloud resource)” type cloud resource connection. This will 
enable calling of the remote model. 

Creating CLOUD_AI_SPEECH_TO_TEXT_V2 instance of the remote model 

 

Invoking model in BigQuery SQL 

 

 

The output of the above-mentioned function can be stored in a structured BigQuery table and can 
be used for further analysis. This can be joined with other data sources in BigQuery. 

 

3. Integrate NLP API for sentiment analysis. 

After all the audio files have been transcribed using Speech-to-text API and the resultant records 
are saved in a structured BigQuery table, it means that we now have an opportunity to work with 
call center recordings. Moreover, as we noted earlier on this piece, one of the key obstacles to call 
center analytics is that only a few calls are being reviewed and rated today. Those calls can be 
analyzed in BigQuery using natural language processing (NLP) models. Such NLP models will help 
us tell the sentiment or feeling behind every call. Furthermore, the call can be categorized into 
groups based on whether it was a positive, negative, or neutral experience. The above process 
saves time and effort for the call center executives who would rather go through their client’s 
behavior manually while seeking to understand the voice feedback. 

Creating a remote model instance using CLOUD_AI_NATURAL_LANGUAGE_V1 

 

 

 

 



Invoking model in BigQuery SQL 

 

 

It is difficult to analyze the outputs of NLP model since they are referred to as sentiment scores. 
These can be changed/formulated and converted into understandable buckets/classes. For 
example, ‘positive’ if the sentiment score > 0.6 and ‘negative’ if sentiment_score <= 0.5. 
Furthermore, SQL allows formatting like this, hence the results will be saved in BigQuery in a 
structured table format. 

 

Use Cases and Benefits 

• Agent Performance: Visualizing agent performance metrics, including conversation count, 
sentiment distribution, and overall sentiment scores. 

• Conversation Overview: Understanding high-level metrics of call center conversations, 
such as total conversions, call duration, and sentiment analysis. 

• Word Cloud and Topic Classification: Identifying key topics discussed in calls to pinpoint 
areas for improvement. 

• Chatbot: It is possible to include a chatbot into the Google Looker dashboard that 
responds with Artificial Intelligence-driven self-help advice for management. The chatbot 
has automatic response capability, gives explanations for data, points to details or 
summaries of data and even enables real-time exploration of what-if scenarios. 

• Quality Scoring: Using NLP models to score and rank audio calls and agents for quality 
checks. 

• Conversational Forecasting: AI-driven prediction of the number of future conversations to 
enhance preparedness and customer experience. 

• Personalized Responses: Creating personalized answers after listening to speech 
utterances as done by Large Language Models (LLMs). 

 



 

 



 

 

Conclusion 

Conclusively, my AI-driven call transcription and sentiment analysis solution makes customer 
support operations more efficient by providing deeper insights into their customers. Automating the 
analysis of customer calls lets clients get an understanding of both customers’ attitude and call 
quality. Timely problem-solving, improved customer interactions, and overall customer satisfaction 
are among the many advantages that result from identifying areas for improvement. AI/ML models 
can be used to automate call analysis when it comes to reviewing and scoring calls, which will 
reduce a lot of manual work involved in this process. This means that all calls rather than only a few 
evaluations per agent per month can be looked at by this solution as it scales up. Furthermore, 
future data science projects could make use of transcriptions for topic analysis. 


