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Abstract 
 

 
Organizations in developing regions want to effi- ciently collect digital data, but standard data gathering practices 

from the developed world are often inappropriate. Traditional techniques for form design and data quality are 

expensive and labour-intensive. We propose a new data-driven approach to form design, execution (filling) and 

quality assurance. We demonstrate USHER, an end-to-end system that automatically generates data entry forms that 

enforce and maintain data quality constraints during execution. The system features a probabilistic engine that drives 

form-user interactions to encourage correct answers.The generation of a query form is an iterative process and is 

guided by the user. At each iteration, the system automatically generates ranking lists of form components and the 

user then adds the desired form components into the query form. The ranking of form components is based on the 

captured user preference. A user can also fill the query form and submit queries to view the query result at each 

iteration. In this way, a query form could be dynamically refined till the user satisfies with the query results. We 

utilize the expected F-measure for measuring the goodness of a query form. A probabilistic model is 

developed for estimating the goodness of a query form in DQF. Our experimental evaluation and user study 

demonstrate the effectiveness and efficiency of the system. 

 

 
Index Terms—Query Form, User Interaction, Query Form Generation, 

 

 

1 Introduction 
 

 
For organizations with limited resources, existing standardsare neither practical nor attainable. In such settings, 

designing data collection instruments is too often an ad hoc practice, consisting of mapping desired information 

elements to a set of entry widgets (text fields, combo boxes, etc.), guided only by the designer’s intuition. 

According to recent work on data collection in resource-poor settings, lack of expertise and difficulty of remote 
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data collection are the chief obstacles to high data quality [4]. In our previous fieldwork with a well-funded 

HIV/AIDS treatment program in East Africa, we found that little thought was given to form design, and a 

haphazard double-entry program bottlenecked the data entry process to a substantial degree; in fact, the program’s 

health query form is one of the most widely used user inter- faces for querying databases. Traditional query forms 

are designed and predefined by developers or  DBA in  various information management systems. With the 

rapid development of web information and scientific databases, modern databases become very large and complex. 

In natural sciences, such as genomics and diseases, the databases have over hundreds of entities for chemical and 

biological data resources ]. Many web databases, such as Freebase and DBPedia, typically have thousands of 

structured web entities . Therefore, it is difficult to design a set of static query forms to satisfy various ad-hoc 

database queries on those complex databases. 

 

 
2. Existing System 

 

 
 
 
 

In this paper, we propose a Dynamic Query Form system: DQF, a query interface which is capable of dy- namically 

generating query forms for users. Different from traditional document retrieval, users in database retrieval are often 

willing to perform many rounds of actions (i.e., refining query conditions) before iden- tifying the final candidates 

[7]. The essence of DQF is to capture user interests during user interactions and to adapt the query form iteratively. 

Each itera- tion consists of two types of user interactions: Query Form Enrichment and Query Execution (see Table 

1). Figure 1 shows the work-flow of DQF. It starts with a basic query form which contains very few primary 

attributes of the database. The basic query form is then enriched iteratively via the interactions between the user and 

our system until the user is satisfied with the query results. In this paper, we mainly study the ranking of query form 

components and the dynamic generation of query forms. 

 

 
Based on a list of form questions and a sufficient setof answers, USHER optimizes the form’s question-ordering 

and layout, mimicking survey design principles. During form entry, USHER provides dynamic data-quality 

feedback to the user. When the user enters a value, USHER automatically decorates the interface with hints and 

warnings  if  the  answer  is  deemed  “risky.”  Decoration  choices  are  probabilistically guided,  and  include 

auto-complete, correctness-thermometers, warning/error flags, and other scented widgets [5]. USHER also 

invites the user to write and view comments about form questions or data instances for and by other users. 

Finally, USHER mimics double-entry by choosing to re-ask questions with responses likely to be erroneous, 

based on the probabilistic model. 

 
Our demonstration will show USHER’s ability to approxi- mate expert form design and double-entry based only 

on prior data, both on a PC and a mobile device. Using a real dataset from a rural health organization, users will 

be able to 1) automatically extract training data from a Microsoft Access database; 2) refine the automatically 

designed form; and 3) execute the forms with and without smart decorations and quality assurance. 
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4 Related Works 
 

 
How to let non-expert users make use of the relational database is a challenging topic. A lot of research works 

focus  on  database  interfaces  which  assist  users  to  query  the  relational  database  without  SQL.  QBE 

(Query-By-Example) [36] and Query Form are two most widely used database querying interfaces. At present, 

query forms have been utilized in most real-world business or scientific information systems. Current studies and 

works mainly focus on how to generate the query forms.Customized Query Form: Existing database clients and 

tools make great efforts to help developers design and generate the query forms, such as EasyQuery [3], Cold 

Fusion [1], SAP, Microsoft Access and so on. 

 

The problem of those tools is that, they are provided for the professional devel- opers who are familiar with their 

databases, not for end-users [16]. [17] proposed a system which allows end-users to customize the existing query 

form at run time. However, an end-user may not be familiar with the database. If the database schema is very 

large, it is difficult for them to find appropriate database entities and attributes and to create desired query forms. 
 
 

 

5. Proposed System 
 

 

Baseadliosnt of form questions and a sufficient setof answers, USHER optimizes the form’s question-ordering 

and layout, mimicking survey design principles. During form entry, USHER provides dynamic data-quality 

feedback to the user. When the user enters a value, USHER automatically decorates the interface with hints and 

warnings  if  the  answer  is  deemed  “risky.”  Decoration  choices  are  probabilistically guided,  and  include 

auto-complete, correctness-thermometers, warning/error flags, and other scented widgets [5]. USHER also 

invites the user to write and view comments about form questions or data instances for and by other users. 

Finally, U module, the performance of wireless communication systems can be improved by having multiple 

antennas at the transmitter and the receiver. The idea is that if the propagation channels between each pair of 

transmit and receive antennas are statistically independent and identically distributed, then multiple 

independent channels with identical characteristics can be created by pre coding and be used for either 

transmitting multiple data streams or increasing the reliability (in terms of bit error rate). In practice, the 

channels between different antennas are often correlated and therefore the potential multi antenna gains may not 

always be obtainable.  

 

In this Module, message exchanges among sensor nodes for the case where there are three super nodes 

available to assist the ordinary node perform time synchronization. A single run of the message exchanged 

between the ordinary node and each super node. The synchronization procedure starts when an ordinary node 

initializes the synchronization process by broadcasting the synchronization request message SR to its 

neighboring super nodes. SR contains the sending time-stamp T1 obtained at the MAC layer, immediately 

before it departs from the ordinary node. Upon receiving SR, super nodes mark their local time. 
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To decide whether a query form is desired or not, a user does not have time to go over every data in- stance in the 

query results. In addition, many database queries output a huge amount of data instances. In order to avoid this 

“Many-Answer” problem [10], we only output a compressed result table to show a high- level view of the query 

results first. Each instance in the compressed table represents a cluster of actual data instances. Then, the user can 

click through in- terested clusters to view the detailed data instances. Figure 2 shows the flow of user actions. The 

com- pressed high-level view of query results is proposed in [24]. There are many one-pass clustering algorithms for 

generating the  compressed view  efficiently [34],  [5].  In  our  implementation, we  choose the  incremental data 

clustering framework [5] because of the efficiency issue. Certainly, different data clustering methods would have 

different compressed views for the users. Also, different clustering methods are preferable to different data types. In 

this paper, clustering is just to provide a better view of the query results for the user. The system developers can select 

a different clustering algorithm if needed. 
 

 
 
 

6 Conclusions 
 

In this paper we propose a dynamic query form generation approach which helps users dynamically generate query 

forms. The key idea is to use a proba- bilistic model to rank form components based on user preferences. We 

capture user preference using both historical queries and run-time feedback such as click- through. Experimental 

results show that the dynamic approach often leads to higher success rate and sim- pler query forms compared with 

a static approach. The ranking of form components also makes it easier for users to customize query forms. As 

future work, we will study how our approach can be extended to non relational data. 

 

As for the future work, we plan to develop multiple methods to capture the user’s interest for the queries besides the 

click feedback. For instance, we can add a text-box for users to input some keywords queries. The relevance score 

between the keywords and the query form [12] can be incorporated into the ranking of form components at each 

step. 
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