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Development of ordering chatbot that can process multiple

keywords based on recursive slot-filling method

Hyeon-Jun Choi*, Seung-Ju Bae*, Gu-Min Jeong**
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Abstract In this paper, we propose an ordering chatbot that can process multiple keywords
based on recursive slot-filling method. In general, in case of an order service using chatbots,
the whole order process is performed only according to the sequence defined by the
developer. That is, among all the information needed for the whole order process, only one
input can be processed at one time. In order to reduce processing step for the order, we
propose a recursive slot-filling method which fills out multiple slots per one time by extracting
multiple keywords. First, a keyword array for the order is created according to the order
related information. Next, from the input sentence of a user, multiple keywords is extracted.
Corresponding slots for a keyword array will be filled with the extracted keywords. Finally,
recursive routine will be executed to fill out all the blank in the keyword array. The usability
and validity of the proposed method will be shown from the implementation of a smartphone
application.

Key Words : Script, Robot Content, Android, Robot, slot filling, Multiple Keyword
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Table 1. Informatlon Required for each step of the coffee
ordering scenario

Order Step Variable Needed Information
Step 1 Kind Kind of beverage
Step 2 Ice Hot or lce
Step 3 Whippingcream Whippingcream or Not
Step 4 Size Size of beverage
Step 5 EA Number of beverage
Step 6 Takeout Takeout or Not
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Table 2. Example of Filling a Array with Keyword

Order Step Variable Value
Step 1 Kind ofH|2|7tc
Step 2 Ice Ice
Step 3 Whippingcream
Step 4 Size
Step 5 EA
Step 6 Takeout
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Table 3. Example of F||||ng a Array with Additional Keyword

Order Step Variable Value
Step 1 Kind ‘ot 2| ZH”
Step 2 Ice “lce”
Step 3 Whippingcream ‘ot "
Step 4 Size k=3
Step 5 EA

Takeout

Step 6
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Fig. 11. Multi Keywords Processing Result A(left, 11-a)2t
Multi Keywords Processing Result B (right, 11-b)
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Table 4. Comparing the execution time according to the
number of concurrently processed keywords

Number of

processed Required |Whole Order T'm?
Reduction

concurrently | Order Step | Time(s) o
Rate (%)

keywords
1 (General o

Order) 6 Step 42 s 0 %
3 2 Step 20 s 52.38 %
6 1 Step 12's 7143 %
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Table 5. Experimental Result of 10 General People
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Step | Time (9)
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