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[bookmark: _1jyq23unuec6]1.0 AI Solution
In this modern era, all things need to be done quickly and efficiently. The presence of software and modern technology affects our daily lifestyle. The improvement of living standards lead to more people being overloaded by their jobs, and at the same time put emphasis on their daily dressing. Sometimes, people are facing problems deciding the outfits they wear today, and use a lot of time on this matter. The shape of the closet as well as too many clothes make it very difficult to find a piece of clothing. Lots of unfolded clothes are also a problem for those who are busy working because they have no time to do that.
Our main target of this application is to provide convenience to the public, especially busy individuals to make it easier for them to manage their closet. "Smart closet" is able to solve all those problems. The main function of this "smart closet" is to help users to fo ld and hang clothes, at the same time arrange the clothes orderly in the closet.
[bookmark: _wtn6d04qhdkj]2.0 Goal of AI solution
1. To help users who do not have the sufficient time to organize their closet as they are busy with their work or doing other chores.
2. To help children who are still too young to learn how to organize their own closets.
3. To provide an automatic solution to differentiate types of cloth and arrange it according to cloth types.
4. To make sure that users’ closet will always be clean and well-arranged.
5. To help users to differentiate cloth type, and handle the particular cloth according to cloth type.

6. 

[bookmark: _a44mzuutoldr]3.0 Process of Empathize in Design Thinking (DT) 
Before starting the process of empathize, we had to make a survey through the problem we would like to investigate. We conduct the investigation through fews methods, which are:
-	Making a simple survey with friends and family
-	Through Internet
-	Observe problem in surrounding
The group of our target interviewee is: 
-	house wife
-	children
-	adults
We decided to use empathy map as a tool to capture the valuable information from interviewee. We can capture what the user say, think, do, feel.
[image: ]

[bookmark: _o4ge43sm2u2n]4.0 Process of Define in Design Thinking (DT)
Based on the problem statement that the user responds after conducting observation and simple survey between friends and family members, people who are facing problems about it are housewives, children and working adults. This application would help users to sort out their clothes after washing and drying without folding by their own. They do not have sufficient time to fold clothes and organize their closet. Hence, this application will help our users to simplify their daily workload without worrying much since a lot of house chores are waiting to be done. In addition, users can rest assured that this application will help them live their day in ease without worrying and stressing what to wear everyday.
1.     User
-        A person who wants to have a clean and well-organized closet.
2.     Need
-        Require an artificial intelligent solution to help them to determine cloth types, fold or hang the clothes, and arrange the closet.
3.     Insight
-        The user would like to sort out the suitable clothes for themselves and the system using artificial intelligence.

[bookmark: _sfwyi6ue4yil]

[bookmark: _zcbrfoq4nc9z]
[bookmark: _fdd6okab0d2t]5.0 Knowledge Representation
[bookmark: _i2p1ifvfw9e2]5.1 Problem
Current Issue:
When opening the closet, users found that their closet is always scattered with stuff and clothes. All this stuff is not in place. This makes them frustrated when they first view the closet. Since all the clothes and stuff are unorganized, sometimes they cannot find what they want in a short time. Besides, their emotion will be affected when they see the scattered closet. 
From the survey, our team found that most of the users do not have sufficient time to arrange their clothes and closet as some of them are busy for work(working adults), doing other house chores(house wife) and do not know how to organize their closet(children).

Introducing Smart Closet:
Smart closet will help the user automatically separate most of the cloth and help them to arrange their closet as well. First of all, users need to put all the cleaned cloth into the container provided outside the closet. Once the user has done putting all the clothes into the container, it will automatically start the process after the cloth is detected by the cloth detector and the closet’s door is closed.
Firstly, a cloth will be taken from the container and a scanner will scan to examine the type of cloth. The first scanner will scan whether the cloth is top or not. If yes, it will fold it and put into the drawer that places the cloth type of tops. If not, it will proceed with another scanner to determine whether it is a bottom or not. If yes, it will fold the bottom and put it into the drawer for the cloth type of bottom. If not, it will proceed to the scanner to determine whether it is a formal shirt (men or ladies) or not. If yes, it will hang the formal shirt with a hanger and hang it in the closet. If not, the particular cloth will be examined as an unrecognized cloth type. This unrecognized cloth type will be put into a container specified for unrecognized cloth type.
If there is no cloth left in the initial container, the process will stop.
Users can arrange the unrecognized cloth type by themselves in a very short time as Smart Closet has arranged for most of the clothes. This can save users time and provide them a cleaner and highly organized closet.
All the knowledge representation of Smart Closet is shown as figure below:
	cloth_detector
	closet_door_control
	cloth_arrange_system

	1
	1
	Activate

	1
	0
	Not activate

	0
	1
	Not activate

	0
	0
	Not activate


criteria to activate the cloth arrange system(fold, hang, arrange operation).

	Cloth_arrange _system
	is_top
	fold_indicator

	1
	1
	1

	1
	0
	0

	0
	1
	0

	0
	0
	0


Determine the cloth type for top.

	Cloth_arrange _system
	is_bottom
	fold_indicator

	1
	1
	1

	1
	0
	0

	0
	1
	0

	0
	0
	0


Determine the cloth type for bottom.




	Cloth_arrange _system
	is_shirt
	hang_indicator

	1
	1
	1

	1
	0
	0

	0
	1
	0

	0
	0
	0


Determine the cloth type for shirt.

[bookmark: _eg3audtt34ri]

[bookmark: _yz7wh3g57o5f]5.2 Knowledge Representation
[bookmark: _gpbdtm2qsjme]KR1
IF cloth_detector = on AND closet_door_lock = on THEN cloth_arrange_system = on

Explanation
If the cloth detector detects the existence of clothes and the closet door lock is on, then the cloth arrangement system is activated.

First Order Logic(FOL)
∀x ∀y ((cloth_detector(x) ∧ detect_cloth(x)) ∧ (closet(y) ∧ lock(y))) ➝  ∃z (cloth_arrange_system(z) ∧ activate(z))
[bookmark: _kd1qxz4yq5zb]
[bookmark: _pboiccnb71ld]KR2
IF cloth_detector = on AND closet_door_lock = off THEN cloth_arrange_system = off 

Explanation
If the cloth detector detects the existence of clothes but the closet door lock is off, then the cloth arrangement system is deactivated.

First Order Logic(FOL)
∀x ∀y ((cloth_detector(x) ∧ ￢(detect_cloth(x))) ∧ (closet(y) ∧ ￢(lock(y)))) ➝  ∃z (cloth_arrange_system(z) ∧ ￢(activate(z)))
[bookmark: _kee9az5ascdl]
[bookmark: _vdse2qy1h1nt]KR3
IF cloth_detector = off AND closet_door_lock = on THEN cloth_arrange_system = off

Explanation
If the cloth detector does not detect the existence of clothes but the closet door is on, then the cloth arrangement system is deactivated. 

First Order Logic(FOL)
∀x ∀y ((cloth_detector(x) ∧ ￢(detect_cloth(x))) ∧ (closet(y) ∧ lock(y))) ➝  ∃z (cloth_arrange_system(z) ∧ ￢(activate(z)))
[bookmark: _xky8xguwo06a]KR4
IF cloth_detector = off AND closet_door_lock = off THEN cloth_arrange_system = off

Explanation
If the cloth detector does not detect the existence of clothes and the closet door is off, then the cloth arrangement system is deactivated.

First Order Logic(FOL)
∀x ∀y ((cloth_detector(x) ∧ ￢(detect_cloth(x))) ∧ (closet(y) ∧ ￢(lock(y))) ➝  ∃z (cloth_arrange_system(z) ∧ ￢(activate(z)))
[bookmark: _vw4ckva3ohjj]
[bookmark: _745jc7ymp0hd]KR5
IF cloth_arrange_system = on AND is_top = TRUE THEN fold_indicator = TRUE

Explanation
If the cloth arrangement system is activated and the cloth is recognized as top, it will fold the particular cloth in the closet and put the cloth into the drawer label with ‘top’.

First Order Logic(FOL)
∀x ∀y ((cloth_arrange_system(x) ∧  activate(x)) ∧ (cloth(y) ∧  top(y))) ➝  ∃z (top(y) ∧   
fold_indicator(z))
[bookmark: _xkqkhceufk0r]
[bookmark: _9ekccjexphds]KR6
IF cloth_arrange_system = on AND is_top = FALSE THEN fold_indicator = FALSE

Explanation

If the cloth arrangement system is activated and the cloth is not recognized as top, it will not fold the cloth. The cloth will then pass to the next scanner which is used to determine bottom.

First Order Logic(FOL)
∀x ∀y ((cloth_arrange_system(x) ∧ activate(x)) ∧ (cloth(y) ∧ ￢(top(y)))) ➝  ∃z( top(y) ∧ 
￢(fold_indicator(z)))
[bookmark: _xmgteinfmlan]KR7
IF cloth_arrange_system = off AND is_top = TRUE THEN fold_indicator = FALSE

Explanation
If the cloth arrangement system is not activated, and it recognizes the cloth as top, it will not fold the cloth. The cloth will then pass to the next scanner which is used to determine bottom.

First Order Logic(FOL)
∀x ∀y ((cloth_arrange_system(x) ∧ ￢(activate(x))) ∧ (cloth(y) ∧ top(y))) ➝  ∃z( top(y) ∧ 
￢(fold_indicator(z)))

[bookmark: _skqf1c9olm6w]KR8
IF cloth_arrange_system = off AND is_top = FALSE THEN fold_indicator = FALSE

Explanation
If the cloth arrangement system is not activated, and it does not recognize the cloth as top, it will not fold the cloth. The cloth will then pass to the next scanner which is used to determine bottom.

First Order Logic(FOL)
∀x∀y ((cloth_arrange_system (x) ∧ ￢(activate (x))) ∧ (cloth (y) ∧ ￢(top (y))) ➝  ∃z ( top(y) ∧ 
￢(top_indicator (z)))

[bookmark: _tum3o2s80mqs]KR9
IF cloth_arrange_system = on AND is_bottom = TRUE THEN fold_indicator = TRUE

Explanation
If the cloth arrangement system is activated, and the clothes are recognized as bottom, the clothes will be folded and put into the drawer label with ‘bottom’.

First Order Logic(FOL)
∀x∀y ((cloth_arrange_system (x) ∧  activate (x)) ∧ (cloth (y) ∧  bottom (y))) ➝  ∃z (bottom (y) ∧ fold_indicator (z))

[bookmark: _ub3oujq10hsh]KR10
IF cloth_arrange_system = on AND is_bottom = FALSE THEN fold_indicator = FALSE

Explanation
If the cloth arrangement system is activated, and the clothes are not recognized as bottom, the clothes will not be folded. The cloth will then pass to the next scanner which is used to determine formal shirts.

First Order Logic(FOL)
∀x∀y ((cloth_arrange_system (x) ∧ activate (x)) ∧ (cloth(y) ∧ ￢(bottom(y)))) ➝  ∃z( bottom (y) ∧ ￢(fold_indicator (z)))
[bookmark: _jqiug2zb6c8x]
[bookmark: _vwfgo4x9ew0s]KR11
IF cloth_arrange_system = off AND is_bottom = TRUE THEN fold_indicator = FALSE

Explanation
If the cloth arrangement system is not activated, and the clothes are recognized as bottom, the clothes will not be folded. The cloth will then pass to the next scanner which is used to determine formal shirts.

First Order Logic(FOL)
∀x ∀y ((cloth_arrange_system (x) ∧ ￢ (activate (x))) ∧ (cloth (y) ∧ ￢(bottom (y))) ➝ ∃z( bottom (y) ∧  ￢(bottom_indicator (z)))
[bookmark: _nt58ravkmndk]
[bookmark: _vb9cyoeyuuv1]KR12
IF cloth_arrange_system = off AND is_bottom = FALSE THEN fold_indicator = FALSE

Explanation
If the cloth arrangement system is not activated, and the clothes are not recognized as bottom, the clothes will not be folded. The cloth will then pass to the next scanner which is used to determine formal shirts.


First Order Logic(FOL)
∀x∀y ((cloth_arrange_system (x) ∧ ￢(activate (x))) ∧ (cloth (y) ∧ ￢(bottom (y)))) ➝  ∃z( bottom (y) ∧  ￢(bottom_indicator (z)))
[bookmark: _qj5bjm7l70pp]
[bookmark: _w8p52h4ng7t0]KR13
IF cloth_arrange_system = on AND is_shirt = TRUE THEN hang_indicator = TRUE

Explanation
If the cloth arrangement system is activated and the cloth is recognized as men or ladies shirts, it will hang the particular cloth in the closet since the cloth will not be put back to the container which the cloth cannot be determined.

First Order Logic(FOL)
∀x ∀y ((cloth_arrange_system(x) ∧  activate(x)) ∧ (cloth(y) ∧  shirt(y))) ➝  ∃z( shirt(y) ∧   
hang_indicator(z))

[bookmark: _kr0spdcdssdd]KR14
IF cloth_arrange_system = on AND is_shirt = FALSE THEN hang_indicator = FALSE
Explanation
If the cloth arrangement system is activated and the cloth is not recognized as men or ladies shirts, it will not hang the cloth. The cloth will be put in a container with unrecognized cloth.

First Order Logic(FOL)
∀x ∀y ((cloth_arrange_system(x) ∧ activate(x)) ∧ (cloth(y) ∧ ￢(shirt(y)))) ➝  ∃z( shirt(y) ∧ 
￢(hang_indicator(z)))

[bookmark: _jdarkap9jrte]
[bookmark: _85il0sltedq]KR15
IF cloth_arrange_system = off AND is_shirt = TRUE THEN hang_indicator = FALSE

Explanation
If the cloth arrangement system is not activated, and it recognizes the cloth as men or ladies shirts, it will not hang the cloth. The cloth will be put in a container with unrecognized cloth.

First Order Logic(FOL)
∀x ∀y ((cloth_arrange_system(x) ∧ ￢(activate(x))) ∧ (cloth(y) ∧ shirt(y))) ➝  ∃z (shirt(y) ∧ 
￢(hang_indicator(z)))

[bookmark: _lccsmhyajadd]KR16
IF cloth_arrange_system = off AND is_shirt = FALSE THEN hang_indicator = FALSE

Explanation
If the cloth arrangement system is not activated, and it recognizes the cloth as men or ladies shirts, it will hang the cloth. The cloth will be put in a container with unrecognized cloth.

First Order Logic(FOL)
∀x ∀y ((cloth_arrange_system(x) ∧ ￢(activate(x))) ∧ (cloth(y) ∧ ￢(shirt(y)))) ➝  ∃z( shirt(y) ∧ 
￢(hang_indicator(z)))
[bookmark: _8vk6klcr4qgp]
[bookmark: _qikg9axqlv2s]
[bookmark: _3izrbq43xcd3]
[bookmark: _rfz6rz5tmoum]5.3 Explanation of KR that solved the goals
1. The goal of this smart closet is to create an AI that is able to fold or hang the cloth into a closet and at the same time arrange it into the closet. In order to start the folding and hanging process, the smart closet will detect the existence of cloth by using a cloth detector. Another criteria to activate the folding and hanging process is the door of the closet must be closed during the operation. When cloth is detected by a cloth detector and the closet’s door is closed, the closet will start to fold or hang the cloth and arrange it in the closet. The knowledge representation for this function is KR1, KR2, KR3, and KR4.
2. The smart closet needs to determine the type of cloth first before deciding to fold or hang it. To examine the type of cloth, a few clothes scanners are used in this AI. Each scanner has its own work to determine each type of cloth, which are top, bottom and formal shirt. When the cloth is examined as top, it will fold the cloth and put the cloth to the top’s drawer. If the cloth is not a top, it will pass it to the next scanner(bottom’s scanner) to examine it. The knowledge representation for this function is KR5, KR6, KR7, and KR8.
3. If the cloth is examined as a bottom, it will fold the cloth and put it into the bottom’s drawer. If the cloth is not a bottom, it will pass to the next scanner(shirt’s scanner) to examine it. The knowledge representation for this function is KR9, KR10, KR11, and KR12.
4. If the cloth is examined as a formal shirt, it will hang the cloth in the closet. If the cloth is not a shirt, it will place the cloth into a container, which is specified for all the unrecognized cloth types. Users may arrange into the closet by their own since the closet had arranged most of the cloth into the closet. The knowledge representation for this function is KR13, KR14, KR15, and KR16.





[bookmark: _2yp24cqic9ch]6.0 State Space Search
[bookmark: _r737ftn5qhiw]6.1 Details of State and Action
1st State: Cloth detector will detect the existence of clothes. If no cloth is detected, the cloth arrangement system will remain inactive.

2nd State: Cloth arrangement system will activate the scanner to recognize the cloth whether it is a top or not. It will fold the cloth if the particular cloth is recognized as a top. If cloth is not recognized as top, it will pass to the scanner for cloth type bottom.
 
3rd State: Cloth arrangement system will activate the scanner to recognize the cloth whether it is a bottom or not. It will fold the cloth if the particular cloth is recognized as a bottom. If cloth is not recognized as bottom, it will pass to the scanner for cloth type formal shirts.

4th State: Cloth arrangement system will activate the scanner to recognize the cloth whether it is a formal shirt or not. It will hang the cloth if the particular cloth is recognized as a formal shirt. If cloth is not recognized as formal shirts, it will be recognized as unrecognized clothes and will be placed in a special container in the closet.

· The cloth arrangement option will be activated when both cloth detector and closet door control are recognized and functioning in the system.



[bookmark: _foudxwc5jll5]Overview Action Graph
[bookmark: _qo7c45h4ivwr][image: ]









[bookmark: _nhgvrb5j5com]6.2 Hypergraph
[image: ]
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[bookmark: _n6mu24n56zqi]
[bookmark: _pd1ra0mpm91w]6.3 Problem Formulation by specifying four things: Initial state, Actions, Goal, Path Cost 
· Initial State: No cloth detected
· Action: Hung/Fold
· Goal: A cloth is fold/hung in a closet
· Path Cost: 1 unit per action

[bookmark: _wyh1cqaoc8r7]Table of problem formulation:
	
	Clothes Detector
	Door control
	Cloth Scanner
	Action

	1
	[image: ]

	[image: ]
open/lock
	
No Clothes Detected
	
No Action

	2
	[image: ]
Detect
	[image: ]
open
	[image: ][image: ]  [image: ]
        Top      Bottom   Formal 
                                     Shirt
	
No Action

	3
	[image: ]
Detect
	[image: ]
lock
	[image: ]
Top
	[image: ]
Fold

	4
	[image: ]
Detect
	[image: ]
lock
	[image: ]
Bottom
	[image: ]
Fold

	5
	[image: ]
Detect
	[image: ]
lock
	[image: ]
Formal Shirt
	[image: ]
Hung

	6
	[image: ]
Detect
	[image: ]
lock
	
Not a top
	
Move to scanner for cloth type ‘bottom’

	7
	[image: ]
Detect
	[image: ]
lock
	
Not a bottom
	Move to scanner for cloth type ‘formal shirts’

	8
	[image: ]
Detect
	[image: ]
lock
	Not a formal shirt
	
Place cloth to a special container

	9
	[image: ]
Detect
	[image: ]
lock
	
Top, bottom or shirts
	[image: ]
Fold
[image: ]
Hung




[bookmark: _6kokkitwmxiw]6.4 Sequence of Actions Leading from Initial State to Goal State
[bookmark: _wp0dxh3emv9e][image: ]
[bookmark: _7lk30tw0r0hs]

[bookmark: _jry715e9e9lz]6.5 Explanation of Formulate Problem to support the Proposed KR
Based on the table of problem formulation:
1. If no existence of clothes is detected, and the closet’s door is either opened or locked, no action will be taken by the closet since the cloth arrangement system is not activated. This is shown in KR3 and KR 4. The closet will remain the current state, which is an inactive state.
2. If the existence of clothes is detected, and the closet’s door is opened, no action will be taken by the closet since the cloth arrangement system is not activated. This is shown in KR2, KR7, KR8, KR11, KR12, KR15 and KR16. The closet will remain the current state, which is an inactive state.
3. If the existence of cloth is detected, and the cloth is recognized as a top, it will fold the particular cloth. This is shown in KR1 and KR5 and the cloth will be folded.
4. If the existence of cloth is detected, and the cloth is recognized as a bottom, it will fold the particular cloth. This is shown in KR1 and KR9 and the cloth will be folded.
5. If the existence of cloth is detected and the cloth is recognized as a formal shirt, it will hang the particular cloth in the closet. This is shown in KR1 and KR13 and the cloth will be hung.
6. If the existence of clothes is detected, and the particular cloth is not recognized as a top, it will activate the scanner for bottom to do recognition. This is shown in KR1 and KR6 and the cloth will pass to the bottom scanner state.
7. If the existence of clothes is detected, and the particular cloth is not recognized as a bottom, it will activate the scanner for formal shirts to do recognition. This is shown in KR1 and KR10 and the cloth will pass to the formal shirts scanner state.
8. If the existence of clothes is detected, and the particular cloth is not recognized as a formal shirt, it will shift the clothes to the special container, which are labelled for unrecognized clothes. This is shown in KR1 and KR14.
9. If the existence of clothes is detected, and the clothes are top or bottom or formal shirt, it will fold or hang the cloth in the closet. This is shown in KR1, KR5, KR9 and KR13. 

[bookmark: _macnremg1rcc]7.0 PEAS Model
[bookmark: _7dd7r8m3cgrs]7.1 Formulate The Solution By Using PEAS model
	
	Before Applying Smart Closet
	After Applying Smart Closet

	P: 

Performance Measure
	· Closet is not well arranged and always accumulates with a lot of stuff.
· Clothes are not folded or hung.
	· Closet will be arranged orderly by the system.
· Smart Closet will help them to fold or hang the clothes in the closet according to the cloth type (top, bottom, formal shirt).

	E: 




Environment
	· Users need to spend some of their precious time to fold and arrange the closet cause users do not have time to do other things.
· Messy closets make users difficult to find their stuff, sometimes will cause bad emotion when they see the messy condition in the closet.
	· Save users time to fold, hang or arrange the closet.
· Closet always appears clean and tidy promotes good emotion.
· All the stuff in the closet is clearly labelled hence not difficult when finding stuff.

	A: 


Actuators
/
Effectors
	· Users need to fold, hang, and arrange clothes into the closet manually.
	· Users just need to collect washed clothes and place it into a container that is connected to the Smart closet as Smart Closet will help them to differentiate, fold and hang the clothes into the closet.

	S: 





Sensor
	· No sensor is used to detect type of cloth.
	· Cloth detector to detect the existence of cloth.
· Cloth type detector to differentiate top, bottom and formal shirt. 
· If it is a top or a bottom, the Smart closet will fold and put them into their respective drawer.
· If it is a formal shirt, the Smart closet will hang it in the drawer.
· If it is not recognized as above cloth type, the Smart closet will place it into another drawer to let the user to arrange it.


[bookmark: _cbv32x3iy9tr]
[bookmark: _euhljz7mizf4]7.2 PEAS Model
[bookmark: _t2iz31h05x70]Agent: Smart Closet
Performance measure: time, tidy, accurate cloth recognition, safety
· The Smart Closet helps users to save their time spending on fold and arrange the cloth into the closet since the machine will automatically help them to fold and arrange clothes.
· All the cloth will be arranged according to the cloth type, making the closet appear clean and tidy.
· Smart closet can recognize the cloth type accurately as it is assisted by a high tech sensor which is able to analyse the common characteristic of clothes and compare to the knowledge base towards cloth type. For any unrecognized cloth, a Smart closet will place it into another container to avoid mixing with recognized clothes.

Environment: Cloth, closet, closet owner
· The environment is basically inside the closet.
· Clothes are required to recognize and arrange according to their cloth types.
· Closet owners oftenly use the closet to pick or keep their clothes.

Actuators: Fold cloth machine, hang cloth machine, placing machine
· Fold cloth machine is to fold tops and bottoms.
· Hang cloth machine is to hang formal shirts. 
· Placing machine will place tops and bottoms to respective drawers. Besides, placing machines will place unrecognized clothes into a container for unrecognized cloth.

Sensors: Cloth detector, cloth type detector
· Cloth detectors will detect the existence of cloth in the initial container.
· Cloth type detector will detect the cloth type according to the characteristic of each cloth type.


[bookmark: _1o40lu2c7nv1]7.2.1 PEAS Model Diagram
[image: ]

[bookmark: _o7il6z5rivwz]

[bookmark: _p0rk6vxf7u30]7.2.2 Property representation in Proof of Concept (POC)

[bookmark: _65t9j65rhcvg]How will every element be present in POC?
1. Performance
· The goal is to make sure that all the cloth is arranged in a designated place. After implementing Artificial Intelligence, it is expected to reduce the user's time to fold clothes and arrange them in the closet. Clothes also expected to be recognized and arranged accurately.

2. Environment
· The clothes will be used to show how the clothes are folded or hung by a smart closet. It is also to show how users can save time by placing unfolded clothes in the closet.

3. Actuator
· The action that will be shown is Smart Closet will identify and differentiate the type of clothing and then choose whether to hang or fold the clothes based on its type. Smart Closet will pick up the cloth that had been placed inside the container.

4. Sensors
· The cloth detector and a cloth type detector will be used as input data so that the cloth will be arranged at designated places. A simulation will be used to show the situation when data input was received. 

[bookmark: _c795km8awrex]7.3 How does the agent in Artificial Intelligence behave and achieve the goal in the proposed product?
The agent behaves as a simple reflex agent because it takes an action based on only the current environmental situation. It maps the current percept into the proper action ignoring the history of it. This system is in an infinite loop, each percept contains a state of the current location which is [the system is on when clothes detected] or [the system is off when no clothes detected] and the system will decide whether to [fold clothes] or [hang clothes] depending on the type of clothes. 



[image: ]










[bookmark: _q35dagqel38r]

[bookmark: _x764w12aot1s]8.0 POC explanation
From the survey, we had found some of the problems of users according to the closet. They wish to have a tidy closet, in fact they have no time to arrange their stuff orderly in the closet making it appear messy. Besides, some of the users like children unable to arrange the closet by themselves as they only will put everything into any place in the closet. Another problem is that the user who is busy for work also has less time to arrange the washed cloth into the closet. Due to these problems, we had decided to design ‘Smart Closet’ to help them in closet management. This Smart Closet will work when detecting the cloth and it will automatically help the user to arrange the cloth. Users just need to take their washed clothes to the closet, and just wait for the closet to differentiate and arrange the cloth for them.
For our POC design, as we were staying at home and far away from each other, we are unable to do our own prototype for the closet. As replacement, we are designing an application prototype to represent the logic and function of our projects. 
The initial state of the closet is no cloth is detected by the cloth detector. The closet will change its state according to the existence of cloth and the cloth type, eventually will reach the goal state, in which the cloth is folded or hung in the closet. When a user is placing a lot of cloth into the closet, the cloth detector will detect and activate the cloth arrangement system. From these clothes, the closet will pick a cloth and try to identify the type of cloth. According to the cloth type, the closet will decide how they handle the selected cloth.
[bookmark: _n335c0yogck9][image: ]
[bookmark: _van9l8mj7qty]

In this prototype, we had selected various clothes to demo our closet.
[bookmark: _8z7l7ln9q4ph][image: ]
Closet will differentiate the type of cloth according to the feature and characteristic of cloth. For example, tops commonly will have a short sleeve. Closet will have a detector to collect the characteristics of the selected cloth and compare with the data in the knowledge base.

If the cloth is detected as top, the closet will fold the cloth. This implements KR1 and KR5.
[bookmark: _yli9cl1wyeuz][image: ]
[bookmark: _81nx3y8c1q6f]

For the bottom, it usually had the characteristic of trousers. If the cloth is detected as a bottom, it will fold it. This implements KR1 and KR9.
[image: ]
[bookmark: _1napsk1bgwuc]

For the formal shirt, it usually had a long sleeve and a row of buttons at the front of the cloth.  If the cloth is detected as a shirt, it will hang the shirt. This implements KR1 and KR14.
[bookmark: _gbl61z69gor0][image: ]
To view our application demo, please go to link below:
Youtube Link: https://youtu.be/m9MCIA22d88

[bookmark: _uhhdy5wifwfu]9.0 Minute Meeting
1ST MEETING 

Purpose	: Project Proposal
Date		: 11 November 2020
Time		: 5.00 P.M
Venue		: Google Meet

Attendance 	:
	NO
	NAME
	ATTENDANCE

	1
	LEE HUEY MIIN
	PRESENT

	2
	NURUL NAJIHA BINTI HAMDAN
	PRESENT

	3
	MUHAMMAD AMIRUL BIN ISMAIL
	PRESENT

	4
	AQILAH HANIM BINTI MOHD TAUFIK
	PRESENT



Discussion	:
1) Propose idea on a project for Artificial Intelligence. 
2) Vote on Project (Decided on Smart Closet).
3) Distribution of Task for Project Proposal.

	Group Member
	Task

	Muhammad Amirul
	AI Solution

	Aqilah Hanim
	The goal of AI Solution

	Lee Huey Miin
	Describe the process of Empathize in Design Thinking

	Nurul Najiha
	Describe the process of Define in Design Thinking







2ND MEETING

Purpose	: Project Progress 2
Date		: 30 November 2020
Time		: 3.00 P.M
Venue		: Google Meet

Attendance 	:
	NO
	NAME
	ATTENDANCE

	1
	LEE HUEY MIIN
	PRESENT

	2
	NURUL NAJIHA BINTI HAMDAN
	PRESENT

	3
	MUHAMMAD AMIRUL BIN ISMAIL
	PRESENT

	4
	AQILAH HANIM BINTI MOHD TAUFIK
	PRESENT



Discussion	:
1) List down the Knowledge Representations found in the project.
2) Distribution of Task for Project Progress 2.

	Group Member
	Task

	Muhammad Amirul
	· Knowledge Representation 5
· Knowledge Representation 6
· Knowledge Representation 7
· Knowledge Representation 8

	Aqilah Hanim
	· Knowledge Representation 9
· Knowledge Representation 10
· Knowledge Representation 11
· Knowledge Representation 12

	Lee Huey Miin
	· Knowledge Representation 13
· Knowledge Representation 14
· Knowledge Representation 15
· Knowledge Representation 16

	Nurul Najiha
	· Knowledge Representation 1
· Knowledge Representation 2
· Knowledge Representation 3
· Knowledge Representation 4



3RD MEETING 

Purpose	: Project Progress 3
Date		: 17 December 2020
Time		: 11.30 A.M
Venue		: Whatsapp

Attendance 	:
	NO
	NAME
	ATTENDANCE

	1
	LEE HUEY MIIN
	PRESENT

	2
	NURUL NAJIHA BINTI HAMDAN
	PRESENT

	3
	MUHAMMAD AMIRUL BIN ISMAIL
	PRESENT

	4
	AQILAH HANIM BINTI MOHD TAUFIK
	PRESENT



Discussion	:
1) Distribution of Task for Project Progress 3.

	Group Member
	Task

	Muhammad Amirul
	Solution : Sequence of actions leading Initial State to Goal State

	Aqilah Hanim
	Formulate problem by specifying Initial State, Actions, Goal and Path Cost

	Lee Huey Miin
	Drawing the Graph and Explanation

	Nurul Najiha
	Details of State and Action




4TH MEETING 

Purpose	: Project Progress 4
Date		: 9 January 2021
Time		: 2.00 P.M
Venue		: Whatsapp

Attendance 	:
	NO
	NAME
	ATTENDANCE

	1
	LEE HUEY MIIN
	PRESENT

	2
	NURUL NAJIHA BINTI HAMDAN
	PRESENT

	3
	MUHAMMAD AMIRUL BIN ISMAIL
	PRESENT

	4
	AQILAH HANIM BINTI MOHD TAUFIK
	PRESENT



Discussion	:
Distribution of Task for Project Progress 4.

	Group Member
	Task

	Muhammad Amirul
	Property Representation in Proof of Concept (POC)

	Aqilah Hanim
	How agent in AI behave & achieve goal in the proposed product

	Lee Huey Miin
	PEAS Model

	Nurul Najiha
	PEAS Model Diagram












5TH MEETING 

Purpose	: Final Report
Date		: 29 January 2021
Time		: 2.30 P.M
Venue		: Google Meet

Attendance 	:
	NO
	NAME
	ATTENDANCE

	1
	LEE HUEY MIIN
	PRESENT

	2
	NURUL NAJIHA BINTI HAMDAN
	PRESENT

	3
	MUHAMMAD AMIRUL BIN ISMAIL
	PRESENT

	4
	AQILAH HANIM BINTI MOHD TAUFIK
	PRESENT



Discussion	:
1) Prototype Sketching
2) Distribution of Task for Final Report.

	Group Member
	Task

	Muhammad Amirul
	Prototype and Documentation

	Aqilah Hanim
	Prototype and Documentation

	Lee Huey Miin
	Prototype and Documentation

	Nurul Najiha
	Prototype and Documentation









6TH MEETING 

Purpose	: Final Report & Video
Date		: 4 February 2021
Time		: 9.00 P.M
Venue		: Google Meet

Attendance 	:
	NO
	NAME
	ATTENDANCE

	1
	LEE HUEY MIIN
	PRESENT

	2
	NURUL NAJIHA BINTI HAMDAN
	PRESENT

	3
	MUHAMMAD AMIRUL BIN ISMAIL
	PRESENT

	4
	AQILAH HANIM BINTI MOHD TAUFIK
	PRESENT



Discussion	:
1) Discuss about video and report.

	Group Member
	Task

	Muhammad Amirul
	Video

	Aqilah Hanim
	Video

	Lee Huey Miin
	Documentation

	Nurul Najiha
	Documentation
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Empathy Map Canvas

WHO are we empathizing with?

Who is the person we want to understand?
What is the situation they are in?
What is their role in the situation?

What do they need to DO?

What do they need to do differently?

What job(s) do they want or need to get done? - lack of time doing house ¢
What decision(s) do they need to make?

How will we know they were successful?

interviewee are children, house wife
and adults that live with ordinary daily

life style.

They heard from their friends that some of the person
hard to pick their outfits as the closet is very messy
and sometimes the coset will have cockroach in their
closet when picking cloth.

What do they HEAR?

What are they hearing others say?
What are they hearing from friends?
What are they hearing from colleagues?
What are they hearing second-hand?

They heard from their friends as they also complaint about
the problems of folding and clean up the cloth in closet is a
heavy works as they already had a very heavy work load on

them. They said they need rest after work but not continue
working for other stuffs.

Last updated on 16 July 2017. Download a copy of this canvas at http://gamestorming.com/empathy-map/

What do they THINK and FEEL?
PAINS GAINS

What are their fears, What are their wants,
frustrations, and anxieties? needs, hopes and dreams?

- hope someone can help
them to fold cloth and
clean the closet without

- need to occupy some of their
rest time to fold cloth and clean

the closet after busy working. worry about privacy and

secutiry problems
- hope cockroach do not
appear in closet

- affraid about cockroach appear
in closet
- lazy to fold cloth and arrange
closet
- anxiety when saw the messy
closet
- anxiety to choose outfits
everyday
What other thoughts and feelings might motivate their behavior?

They need to choose and wear their

cloth every day, hence they hope they

have a clean and tidy closet.

They said they need to use their extra time to fold and
What do they DO? arranged the cloth into closet after works. They said they

What do they do today?
What behavior have we observed?
What can we imagine them doing?

They see the solution for this problem but it
may not affordtable by all type of family, but}
they believe that a solution that capable to
everyone will appear in future to solve their
problem.

What do they SEE?

What do they see in the marketplace?

What do they see in their immediate environment?
What do they see others saying and doing?

What are they watching and reading?

They said that some family
can hired a housemaid to
help them to reduce the
work, but some of them

What do they SAY? worry about their privacy

What have we heard them say?

_ will be explore to outsider.
What can we imagine them saying?

At the same time, they also
worry about the security
problem if outsider enter
their room without their
knowledge. Besides, some of
them said not all the family
are able to afford the fee to
hired housemaid.

already tired to complete other jobs but they still need to
pay out their extra free time to do organized their closet.

Besides, some of them said they need to use lots of time to
choose their outfits everyday as the closet is untidy and
hard to decide which outfits they want to wear today.

© 2017 Dave Gray, xplane.com
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