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Problem to Solve:

In previous semesters, we set out to help electrical engineering students solve signal processing
algorithms in Javascript. To do that, we created a tool called TutorJS. We also created a Chatbot
that took information from the course discussion and textbook.

By combining both of these projects, we were able to have students use the capabilities of the
chatbot inside of the TutorJS application to assist them in their learning when they had questions.

We set out to make the Chatbot accessible in TutorJS creating this semester’s project: TutorBot!



Front-end Semester Goals:

-Create a chat bot to help users of TutorJS get direct help from the automated responses set in place by
the TutorJS team

-This chat bot should help users be able to figure out code errors or get help with TutorJS if needed
-Ul/Implementation was our top priority this semester

-We accomplished the task of coming up with the chatbot system, designing the Ul for it, and
implementing it into the TutorJS system



ME Massage Envy LOCATIONS ~ GIFTCARDS ~ CAREERS ~ MEMBERSHIP 0
[

MASSAGE v | SKINCARE v | STRETCH v

eseco T-Mobile ¥ 15:38 - esse:o T-Mobile ¥ 15:39 -
Cheapfiights Cheapfights
< Home (1) s Manage < Home (1) Manage
Deiow.

Massage Envy @
Typically replies instantly

MEMBERSHIP
B Hello Ashley and Welcome to Cf
Massage Envy. I'm your virtual

Cheapflights @

454k people like this, including
Matthias Meyer

Less than 100 USD

100 - 160 USD

cf Above 160 USD
o

ABETTERYOU START
TODAY.

Flights from ny to Paris Here are the best hotels in

London available for your dates

Schedule

Pricing & Locations

Contact us OK, I've set New Vor!(, US as C'° and price range.
your departure location. You can pu———
change this later by typing < + -
icing & Locations “help". The average cheapest 3 i ) b |
Amembership with @ Massage En ised location means access t :":’2"0":?"‘ ;" Par lca\;gg;:a i Lol |
" o el and returnin eb A
monthlyservices at lower rates, family benefits and discounts on additiof To find local pricing and the most 2017 is 499 USD. Easghuh “
convenient location, send us your A AL LS
genvices location pin so we can search Book now =g
Q0 W
v nenn av shasan o Park Plaza Westminster Bridge Strand
= London 1
= Type amessage... Search other dates from 178 USD pe o
Hel ik s
c’° {elp e c'° Book now a



Tech stack

figma

Design the Ul flow and
look

storybook

Create components for
styling and functionality

react

Integrated into TutorJS



Chat-Bot Flow

User starts a new problem chat.

Display the answer, if the answer
Welcome message, how can | help you? Give 3 keyword questions to ask. has a link or image, display that too ?hI:ﬁlay buttons if that answered

answer is given to student.

Chatbot lets you know they will
update to let other students know
that answered helped and to ask
another question to them if they
need

N
7

Haven't answered my question,
next answer is given up 1o x

User’s chat will stay there until a
new problem is started.



Chat-Bot Prototypes

Tutor JS
Typlcally replies instantly

ype a me

Mountain Array
Find the index of the maximum element in any given mountain array

arr. Amountain array is an array that is arranged in first ascending and
then descending order.

Step 1: Declare a variable to store the current index of the array and
set it equal to 0

Step 2:Structure aloop to cycle through the array until max element is
found

Step 3: Return the index of the maximum element
Example 1: Input: arr = [0, 1, 0] Output: 1.

Hints

Hint 1 N

Variable should be an integer

Hint 2
Hint 3
Hint 4
Hint'5

Hint 6

e,1,0

0,10,5,2
24,69,100,99,79,78,67,36,26,19
0,1,0

0,10,5,2
24,69,100,99,79,78,67,36,26,19
e,1,0

e,1,0

Tutor JS

Typically replies instantly

Tutor Rebutor

Not sure what "nothing
good" means, but I'm
getting smarter each day.

Here are some optional
questions




Current Chat-Bot Ul

tis
er.
of the
ntil
mountainArray([0,
mountainArray([0, .
mountainArray([ / Hello from the TutorBot!
How can | help you w
this problem?
Let's do some work e
maybe/
This is the textbook
| answer
I v collapse content
| could not get an answer for that
LR question.
| Y Did you check your spelling?
| R
te your message here ' l



Backend Project Goals

e Improve the Chat-Bot’s model to make it more efficient and effective
e Createan APl to allow the Chatbot to communicate with the TutorJS React app

e Integrate human-readable error messages into TutorJS, and have the Chatbot help explain error
messages



Chatbot Flowchart

User Query ‘

————— >» cleaned_words

PiazzaQ8A ——> 2@

(Transformer)

Y VY

Answer

—— > list_cleaned_words ——>» BM-25
Generator




Data Cleaning

Original: <p>First-difference filter has the following input-output relationship:</p>
<p>$$y[n]=x[n]-x[n-1]$$</p> <p></p> <p>Its impulse response $$h[n]$$ is obtained when ...

BM25 Algorithm Transformer

Remove HTML code 1. Remove HTML code
Remove stop words (commonly used words such as

is, for, the, etc.)

Lowercase all words

Remove special characters

Remove Stemmings (fixed => fix)

Remove punctuations

Normalization (he’s => he is)

Tokenization (splitting sentences into list of words)

N =

O NOo AW

Output: First-difference filter has the following
input-output relationship: $$y[n]=x[n]-x[n-1]$$ Its
impulse response $$h[n]$$ is obtained ...

Output: [first, difference, filter, follow, input, output,
relationship, etc.]



BM25 (Search Engine)

Question: What is a first-difference filter?

=> ['first, 'difference’, 'filter']

L Behave Slmllarly to a SearCh englne Score content list_clean_content
[ ] Fi n d to p- n re I eva nt d OCU m e nt 14.063737 <p>| don&#39;t understand how a first differen... [first, difference, filter, not, understand, f...
° WO rkS On the Concept Of TF/I D F 12.287543 <p>What is difference between graph of first d... [summer, 20186, final, 6, difference, graph, fi...

10.820964 <p>What&#39;s the difference visually between ... [difference, visually, iir, lowpass, filter, a...
8.773553 <p>since, for filter #8, it is a high pass fil... [lab, hw, since, filter, 8, high, pass, filter...

8.132891 <p>What is the difference between the notch fi... [iir, nulling, filter, difference, notch, filt...

7.383832 <p>When | try to run my xn through my first di... [lab, 7, hw, 4, 2, b, try, run, xn, first, dif...

6.763801 <p>Could someone explain the difference betwee... [hw, 6, could, someone, explain, difference, d...
6.763801 <p>Could someone explain the difference betwee... [difference, spectrum, spectogram, could, some...
6.568319  <p>Which difference equation does the matlab c... [spring, 2018, final, 3c, difference, equation...

6.287750 What is the difference between C-to-D and A-to-D? [terminology, difference, c]

Note: only useful columns are kept to showcase



Transformer (Answer Generator)

Extract the answer from the
top-n relevant documents
o clean_content_transformer
column
Have a softmax score:
o maximum value of 1
© compare current answer to
other answers
Current pre-trained model:
ahotrod/electra_large_discrimin
ator_squad2_512

225

438
1985
2169
4193
4439
4440
4659
6087
6307

Question: What is a first-difference filter?

clean_question clean_content_transformer

answer softmax

First Difference Filters: | don't understand h... First-difference filter has the following inpu... $$y[n]=x[n]-x[n-1]$$

Terminology: What is the difference between C-...  An A-to-D does two things to a continuous-time...
Spring 2018 Final 3c: Which difference equatio... The $$b$$'s come first. So yn = filter([1, 1],...
What's the difference visually between a lIR I... The difference between an IIR and FIR lowpass ...
Summer 2016 Final #6: What is difference betwe... The role of filter E is nullifying the term wi...
Difference between spectrum and spectogram: Co... A spectrum is a sketch you draw that in theory...
Lab 7 HW 4.2 b: When | try to run my xn throug... uint8 is a data type. You must first convert ...
Lab 7 HW 4.2 b: When | try to run my xn throug... try using conv instead of firfilt
LAB HW: since, for filter #8, it is a high pas... You can do either method of either BPF with fi...

HW 6: Could someone explain the difference bet... For continuous periodic signal $$x(t)$$, its p...

IIR Nulling Filters: What is the difference be... I'm not sure about the $$(1-zA-1})(1+zX-1})$...

Note: only useful columns are kept to showcase
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Web Scraping

Use Selenium package

Get top-n Google Image results

Add “digital signal processing” at

the end to improve search result

Attempt to get the URL of the

full resolution image first

o Ifitdoes notload for 3

seconds, get the thumbnail
image URL instead

Question: What is a first-difference filter?

Gcf;:g% first difference filter digital signal processing
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So how does this connect back to the React app?

feve

React App

~

No connection
between React app
and remote Colab
server

-

Use the Flask server
to send and receive
HTTP requests

—
<4

Chatbot Program (Colab)

g




API Endpoints

http://cc4e-34-73-219-82.ngrok.io/get-list
?msg=What is a first-filter difference?

$EVIERI=ZERTInT =% In-238%

http://cc4e-34-73-219-82.ngrok.io/get-website-list

?msg=What is a first-filter difference?

"https://d2vlcm6117ulfs. cloudfront.net/media%2F95a%2F95aalshe-4acl-454c-8140-c4d86ca37f2ei2FphpvQmXtd.png",

"http://dspfirst.gatech.edu/chapters/05fir/demos/tinvprop/graphics/impResp_1stDiff.png",
"https://images.slideplayer.com/24/7050026/slides/slide 2.7pg"

http://cc4e-34-73-219-82.ngrok.io/get-ga
?msg=What is a first-filter difference?

"answer": "First-difference filter has the following input-output relationship: $

=\\deltal[n]$$: $$h[nI=\\delta[n]-\\delta[n-11$$ In MATLAB, its filter coeffic

"extracted_answer": "$ $y [n]1=x[nl-x[n-211%$%"
"question": "First Difference Filters: I don't understand how a first difference

[n] and h[n] are correct, but I don't understand how the output signal is obt

"answer": "The difference between an IIR and FIR lowpass filter can be best under

identical. FIR is represented by a finite number of coefficients, hence the pi
IIR filter would have sharper and well defined peaks.",

"extracted_answer": null,
"question": "What's the difference visually between a IIR lowpass filter and an a



Step by Step Procedure

feve

React App

~

eNSEH@ SRt eatRaAEN Yrl
to the React app to

Chatbot Program (Colab)

ex) whatis a
first-difference filter?




Rendering in TutorBot

Custom ChatbotAnswer.js component with answer
from chatbot server and images

TutorBot component template from
react-chatbot-kit library

Buttons to navigate between the various responses

TutorBot
-wr

B This is the textbook
answer

collapse content

Digital Signal Proccssmg.

wn, wgeal (e

g, costisusmn)
Anabog te
‘l. sl

\'I

Write your message here

open/close




Database Cache

TutorBot API Flowchart

_id: ObjectId("61ab9309d656c75cd19f5603")
question: "what is a first-difference filter?"
v answer: Array

v 0:0bject
Student asks the chatbot Sl _id: ObjectId("61ab9309d656c75cd19f5604")
a question in TutorJS sl Bl answer: "First-difference filter has the following input-

?
Rl extracted_answer:"$ $y [n]l=x[n]l-x[n-11%

question: "First Difference Filters: I don't understand h

> 1: Object
Yey \\'jo > 2: 0bject
> 3: 0bject
> 4: Object
Z?f;g;’;s‘:‘r’gfzm‘r’? Ask the Chatbot directly. count: 3
: Return the answer(s), and then [ ARY

“count” attribute of
question in db

cache them in the database




Human Readable Error Messages
Implementation

Updated human readable error messages from last semester
to be more intuitive based on further research

Implemented basic functionality within Chatbot

TutorBot

What is an e
ArithmeticException?

B Here is what I know:

An ArithmeticException is a type of
unchecked error or unusual outcome

of code that is thrown when wrong
arithmetic or mathematical operation
occurs in code at run time.

What is a ParseException e
B Here is what I know:

A ParseException is a checked

exception which can occur when you
fail to parse a String that is ought to
have a special format.

‘ Write your message here .l




Plans for Future Semesters

e Create apipeline e Analyze chatbot cache data
o Able toadd more json file down the line o Collect more data points in the cache
o Make the Chatbot easily callable o Analyze the data to understand what
students get stuck on
e Add“use_gpu” parameter &
o cuDF for DataFrame e Make more intuitive human readable error
o PyTorch GPU for the Transformer messages that Chatbot outputs
(extracting answers) o Use the stacktrace from console to give
more personalized human readable error
e AWSintegration P
messages

o Permanent query url
o Faster processing



Demo



