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Meeting Minutes October 8th~ 11th  2018
Session #7 Meeting, Singapore, Singapore
Chair: Dongil Dillon Seo
Secretary: Sangkwon Peter Jeong
1. First Day AM2 (10:30am-12:30pm), October 8, 2018: Meeting Room #04-07 IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
1.1. IEEE 3079 WG Opening Plenary: Meeting is called to order at 10:30am by Dongil Dillon Seo, Chair of IEEE 3079 WG with opening notes

1.2. Meeting is called to order at 10:30am by Dongil Dillon Seo, Chair of IEEE 3079 WG 
1.2.1. Roll Call

1.2.2. Establish Quorum

1.2.3. 04/07, quorum achieved

1.3. IEEE 3079 Session #7 Opening Plenary Notes (3079-18-0048-00-0000- Session-7-WG-Opening-Plenary)

1.3.1. All submitted documents can be found on https://mentor.ieee.org/3079/documents
1.3.2. Attendance procedures, logistics, breaks

1.3.3. Duty to inform slides 1-4, etc.

1.3.4. Request to make Intellectual Property declaration

1.4. Introducing each attendant
1.5. July, 2018 Meeting Agenda (3079-18-0041-00-0000-Session-07-Agenda)

1.5.1. Agenda bashing:
1.6. Motion #1: Agenda confirm to approve the ‘3079-18-0041-01-0000-Session-07-Agenda.

1.6.1. Motioned by: Seo, Dong-Il
1.6.2. Seconded by: Jeong, Sangkwon
· Motion Vote:

· For agree: 4
· Against: N/A

· Abstentions: N/A
· Outcome: Approved
1.7. Review meeting minutes of April, 2018 (DCN: 3079-18-0039-00-0000-Session-6-WG-Meetingminutes)
1.8. Motion #2: Meeting minutes confirm of April, 2018 approve the ‘3079-18-0039-01-0000-Session-6-WG-Meetingminutes.

1.8.1. Motioned by: Seo, Dong-Il
1.8.2. Seconded by: Jeong, Sangkwon
· Motion Vote:

· For agree: 4
· Against: N/A

· Abstentions: N/A
· Outcome: Approved
2. First Day PM1 (1:30pm-3:30pm), October 8, 2018: Meeting Room #04-07 IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
2.1. Presentation on Viewport-based 360 Video Streaming: Motion-Constrained Tile and Viewport Extraction
· Ryu, Eun-Seok presented “Viewport-based 360 Video Streaming: Motion-Constrained Tile and Viewport Extraction” (DCN 3079-18-0045-00-0003).
· In the the unit, pixels/degree, the degree represents the diagonal degree.
· Discussed about the ‘Saccadic motion’ and decided that it should be mentioned in the standard document.
· The optimal bandwidth when transferring the VR content should be calculated.
· The equation to calculate what bit rate the 2K, 4K and 8K UHD resolutions require needs to be defined and need to calculate the values from the equations for each different frame rates (30 FPS, 60 FPS, 90 FPS)
2.2. Motion #3: To approve the ‘DCN 3079-18-0045-00-0003-Video Streaming: Motion-Constrained Tile and Viewport Extraction
2.2.1. Motioned by: Ryu, Eun-Seok
2.2.2. Seconded by: Lee, Gook-Hwan
· Motion Vote:

· For agree: 4
· Against: N/A

· Abstentions: N/A
· Outcome: Approved
3. First Day PM2 (4:00pm-5:00pm), October 8, 2018: Meeting Room #04-07 IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
3.1. Presentation on Terms for MPEG-Immersive 3DoF+ Standard Work
· Ryu, Eun-Seok presented “Terms for MPEG-Immersive 3DoF+ Standard Work” (DCN 3079-18-0051-00-0003).
· The terms described in this document is applicable to the 360 degree VR content in the standard document; hence, they can be referenced and used in the standard document.
3.2. Motion #4: To approve the ‘DCN 3079-18-0051-00-0003-Terms for MPEG-Immersive 3DoF+ Standard Work
3.2.1. Motioned by: Ryu, Eun-Seok
3.2.2. Seconded by: Seo, Dong-Il
· Motion Vote:

· For agree: 4
· Against: N/A

· Abstentions: N/A
· Outcome: Approved
3.3. Presentation on MPEG-Immersive 3DoF+ Standard Work: Related to 3DoF+ Call for Proposal
· If the standard document includes the 360 degree VR video, this document can be referenced and used.
· It is recommended to use as many cameras as possible in order to increase the final compressed image quality, but it is important to consider the content development cost as more cameras mean more money.
· The number of cameras needed for this method is anywhere from 15 to 24 and it takes a lot of data capacity to process the images captured from these cameras requires.

· The size of data to meet this demand can be very overwhelming.
3.4. Motion #5: To approve the ‘DCN 3079-18-0046-02-0002- MPEG-Immersive 3DoF+ Standard Work: Related to 3DoF+ Call for Proposal
3.4.1. Motioned by: Ryu, Eun-Seok
3.4.2. Seconded by: Jeong, Sangkwon Peter
· Motion Vote:

· For agree: 4
· Against: N/A

· Abstentions: N/A
· Outcome: Approved
4. Day2 AM1 (08:00am-10:00am), October 9, 2018: Meeting Room #04-07 IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
4.1. Presentation on Efficient Image Interpolation Using Deep Learning for Virtual Reality
· Kang, Suk-Ju presented “Efficient Image Interpolation Using Deep Learning for Virtual Reality” (DCN 3079-18-0047-00-0004)” by teleconference.
· Peter asked what Pincushion distortion is and Suk-Ju explained that it is a distortion opposite to the barrel distortion.

·  According to his explanation, the image on the display is distorted using the barrel distortion and the pincushion distortion is used to correct the barrel distorted image so that the user who is seeing the image through the VR HMD can see the correct image.

· Peter asked what the motion-to-photon latency at GPU is and Suk-Ju explained that the value is currently not defined.

· For the proposed deep learning-based VR system, Peter asked if the deep learning process itself has any latency problem and Suk-Ju answered that the latency at this moment.

· Dillon asked if the proposed method can actually be used in real time as the deep learning based VR system seems to be requiring the time to learn but Suk-Ju said it should not be a big problem.

· Peter asked if the proposed method is actually more complex and the cost involved to use the algorithm is higher than the conventional method. Suk-Ju answered that Peter may be right at the moment but when the image quality increases significantly, then the proposed method may cost less than distorting the high-quality image.

4.2. Motion #6: To approve the ‘DCN 3079-18-0047-00-0004-Efficient Image Interpolation Using Deep Learning for Virtual Reality
4.2.1. Motioned by: Kang, Suk-Ju
4.2.2. Seconded by: Seo, Dong-Il
· Motion Vote:

· For agree: 4
· Against: N/A

· Abstentions: N/A
· Outcome: Approved
5. Day2 AM2 (10:30am-12:30pm), October 9, 2018: Meeting Room #04-07 IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
5.1. Presentation on Table of Contents
· Lee, Gook-Hwan presented “Table of Contents” (DCN 3079-18-0050-00-0000).
5.2. Motion #7: To approve the ‘DCN 3079-18-0050-00-0000-Table of Contents
5.2.1. Motioned by: Lee, Gook-Hwan
5.2.2. Seconded by: Seo, Dong-Il Dillon
· Motion Vote:

· For agree: 4
· Against: N/A

· Abstentions: N/A
· Outcome: Approved
5.3. Presentation on General Technology
· Jeong, Sangkwon presented “General Technology” (DCN 3079-18-0049-00-0000).
5.4. Motion #8: To approve the ‘DCN 3079-18-0049-00-0000-General Technology
5.4.1. Motioned by: Jeong, Sangkwon
5.4.2. Seconded by: Lee, Gook-Hwan
· Motion Vote:

· For agree: 4
· Against: N/A

· Abstentions: N/A
· Outcome: Approved
6. Day2 PM1 (1:30pm-3:30pm), October 9, 2018: Meeting Room #04-07 IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
6.1. Presentation on VR Sickness Modeling in Motion Platform based VR
· Kim, Seong-Hwan presented “VR Sickness Modeling in Motion Platform based VR” (DCN 3079-18-0042-00-0001).
· Dillon commented that “Location based VR” is not the same as “Motion Platform based VR.” Location based VR may include the motion platform based VR but location based VR cannot be equal to motion platform based VR.
· Dillon commented that the chart on SSQ presented in the slides need to specify what it means. It is difficult to comprehend what “Before VR,” “After VR,” and “At end of testing” mean. 
· Dillon questioned if the story of the content can really control the VR sickness or not. SeongHwan answered that the story in this case means that the artificial ques need to be implemented in the story so that the user experiencing VR is following the directions that the story intends. Also, masking effect where one sense overcomes the other sense can be used to reduce or completely remove the VR sickness.
· 6 degrees of freedom can be described as yaw, pitch, roll, heave, sway, and surge.
· M is defined as a state where the user is staring at the crosshair before entering into the VR sickness test.
· S is defined as a state where the user is entering into the VR sickness test.
· S1, S2, S3, … , S5 represent different types of VR sickness test.
· The increase in Entropy value means the user is more prone to VR sickness.
· Peter asked Seong-Hwan to continuously work on the Entropy equation and develop further to prove the relationship between the Entropy value and the VR sickness.
6.2. Motion #9: To approve the ‘DCN 3079-18-0042-00-0001- VR Sickness Modeling in Motion Platform based VR’
6.2.1. Motioned by: Kim, Seong-Hwan
6.2.2. Seconded by: Jeong, Sangkwon
· Motion Vote:

· For agree: 4
· Against: N/A

· Abstentions: N/A
· Outcome: Approved
6.3. Presentation on Challenges on Fonts Mitigating Human Factors
· Kim, Seong-Hwan presented “Challenges on Fonts Mitigating Human Factors” (DCN 3079-18-0044-00-0002).
· Font in VR is related to the readability and the poor readability can make the eyes tired. This can be related to the VR sickness.
· It seems that the tiredness in the eyes can be related to the VR sickness but this needs to be scientifically proved.
· Need to be able to provide the table for the recommended font in each different situation in order to make the argument to be valid.
· Although the readability of font seems to be related to the VR sickness, this document cannot be reflected to the standard document at this stage without proper scientific evidence.
6.4. Motion #10: To approve the ‘DCN 3079-18-0044-00-0002- Challenges on Fonts Mitigating Human Factors’
6.4.1. Motioned by: Kim, Seong-Hwan
6.4.2. Seconded by: Jeong, Sangkwon
· Motion Vote:

· For agree: 1
· Against: 3
· Abstentions: N/A
· Outcome: Disagreed
7. Day2 PM2 (4:00pm-5:00pm), October 9, 2018: Meeting Room #04-07 IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
7.1. Presentation on Human Factors for Font in VR Environments
· Kim, Seong-Hwan presented “Human Factors for Font in VR Environments” (DCN 3079-18-0043-00-0001).
· Although the readability of font seems to be related to the VR sickness, this document cannot be reflected to the standard document at this stage without proper scientific evidence.
7.2. Motion #11: To approve the ‘DCN 3079-18-0043-00-0001-Human Factors for Font in VR Environments’
7.2.1. Motioned by: Kim, Seong-Hwan
7.2.2. Seconded by: Jeong, Sangkwon
· Motion Vote:

· For agree: 1
· Against: 3
· Abstentions: N/A
· Outcome: Disagreed
8. Day3 AM1 (08:00am-10:00am), October 10, 2018: Meeting Room #04-07 IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
8.1. Presentation on Framework of Evaluation and Assessment for the VR sickness of VR Content
· Lee, Beom-Ryeol presented “Framework of Evaluation and Assessment for the VR sickness of VR Content” (DCN 3079-18-0053-00-0002) by teleconference.
· Peter asked why the intensity of VR sickness symptoms is presented as a color intensity change instead of using the numbers and Beom-Ryeol said he just wanted to show it as qualitative representation. However, it can easily be rewritten as numbers to quantify the result. 
9. Day3 AM2 (10:30am-12:30pm), October 10, 2018: Meeting Room #04-07  IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
9.1. Presentation on Framework of Evaluation and Assessment for the VR sickness of VR Content
· Lee, Beom-Ryeol continued his presentation, “Framework of Evaluation and Assessment for the VR sickness of VR Content” (DCN 3079-18-0053-00-0002) from AM1 by teleconference.

· Peter commented that the flowchart describing the evaluation process does not mention about the objective evaluation method and Beom-Ryeol recognized there is a spelling error in the chart and one of the processes needs to be written as objective instead of subjective. The chart that mentions bio signals should be written as "objective", not "subjective"

· Peter asked how the decrease in FOV help people feel less VR sick and Dillon answered that when there is a sudden acceleration in motion, the scene is only visible through a circular hole and the rest of the scene is blacked out. This is similar to a scene where a car is moving through a dark tunnel and the driver only sees a limited scene in front of the car. In this case, the FOV is significantly reduced.

· Dillon asked how accurate SSQ and MSSQ methods are to determine the VR sickness and Beom-Ryeol answered that the current SSQ and MSSQ are not designed to measure the VR sickness; it is designed to measure the motion sickness. Hence, newly modified SSQ and MSSQ for VR sickness need to be standardized.

· Dillon suggested that the standard paper should contain both "the VR sickness evaluation and assessment methodology" and the values that this method derives. Beom-Ryeol commented that the values derived from this method will take time and may not be able to derive within the time limit we have.

· Dillon, Peter and Beom-Ryeol have agreed that the methodology and the values should be included in the standard paper and will start drafting the standard document based on the agreement made in the meeting.  

9.2. Motion #12: To approve the ‘DCN 3079-18-0053-00-0002- Framework of Evaluation and Assessment for the VR sickness of VR Content’
9.2.1. Motioned by: Lee, Beom-Ryeol
9.2.2. Seconded by: Jeong, Sangkwon
· Motion Vote:

· For agree: 4
· Against: N/A

· Abstentions: N/A
· Outcome: Approved
10. Day3 PM1 (1:30pm-3:30pm), October 10, 2018: Meeting Room #04-07 IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
10.1. Edit and Discuss Standard draft document
· Jeong, SangKwon edited “IEEESTD-WORDTEMPLATE_v1_2018_0.2.”
11. Day3 PM2 (4:00pm-5:00pm), July 19, 2018: Meeting Room #04-07 IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
11.1. Edit and Discuss Standard draft document
· Jeong, SangKwon edited “IEEESTD-WORDTEMPLATE_v1_2018_0.2.” from PM1
12. Day4 AM1 (08:00am-10:00am), October 11, 2018: Meeting Room #04-07 IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
12.1. Edit and Discuss Standard draft document
· Jeong, SangKwon edited “IEEESTD-WORDTEMPLATE_v1_2018_0.2.” from yesterday PM2

12.2. Discuss about the increase of the registration fee
· Discussion topics

· Increasing the next meeting registration fee from $350 USD to $550 USD

· The location and the logistics of the next meeting should be decided in next Seoul meeting.
· Dillon suggested to search for a sponsor who can provide the next meeting logistics.
· Peter commented that he will search for some possible candidates.
13. Day4 AM2 (10:30am-12:30am), October 11, 2018: Meeting Room #04-07 IEEE-SA Office, South Tower, Solaris, Fusionopolis Walk, Singapore, Singapore
13.1.  Closing Plenary
13.1.1. 3079-18-0054-00-0000-Session-7-WG-Closing-Plenary
14. Attendees
	Seo, Dongil Dillon
	VoleRCreative

	Jeong, Sangkwon Peter
	JoyFun Inc.,

	Lee, Beom Ryeol
	ETRI

	Kang, Suk-Ju
	Sogang University

	Lee, Gook-Hwan
	JoyFun Inc.,

	Ryu, Eun Suk
	Gachon University

	Kim, Seong Hwan
	University of Seoul

	Ewell Tan
	IEEE-SA
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