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FBX Format Animation Generation System Combined with Joint
Estimation Network using RGB Images
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Abstract

Recently, in various fields such as games, movies, and animation, content that uses motion capture to build body models and
create characters to express in 3D space is increasing. Studies are underway to generate animations using RGB-D cameras to
compensate for problems such as the cost of cinematography in how to place joints by attaching markers, but the problem of pose
estimation accuracy or equipment cost still exists. Therefore, in this paper, we propose a system that inputs RGB images into a
joint estimation network and converts the results into 3D data to create FBX format animations in order to reduce the equipment
cost required for animation creation and increase joint estimation accuracy. First, the two-dimensional joint is estimated for the
RGB image, and the three-dimensional coordinates of the joint are estimated using this value. The result is converted to a
quaternion, rotated, and an animation in FBX format is created. To measure the accuracy of the proposed method, the system
operation was verified by comparing the error between the animation generated based on the 3D position of the marker by
attaching a marker to the body and the animation generated by the proposed system.

Keyword : Pose estimation, Quaternion, Joint rotation, FBX, 3D animation
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H 1. BODY_252} Human3.6M H[O|E{Ale] & S o} A4
Table 1. Joint number and formula for BODY_25 and Human3.6M datasets
BQDY_25 Name Hurpan3.6M Name Calculation
index index

0 Nose 0 Mid Hip (R Hip + L Hip) / 2

1 Neck 1 R Hip Same as BODY_25

2 R Shoulder 2 R Knee Same as BODY_25

3 R Elbow 3 R Ankle Same as BODY_25

4 R Wrist 4 L Hip Same as BODY_25

5 L Shoulder 5 L Knee Same as BODY_25

6 L Elbow 6 L Ankle Same as BODY_25

7 L Wrist 7 Spine (Mid Hip + Thorax) / 2

8 Mid Hip 8 Thorax Neck*1.1 + Mid Hip*0.1

9 R Hip 9 Neck/Nose (Nose + Thorax) / 2

10 R Knee 10 Head Nose

11 R Ankle 11 L Shoulder Same as BODY_25

12 L Hip 12 L Elbow Same as BODY_25

13 L Knee 13 L wrist Same as BODY_25

14 L Ankle 14 R Shoulder Same as BODY_25

15 R Eye 15 R Elbow Same as BODY_25

16 L Eye 16 R wrist Same as BODY_25

17 R Ear - - -

18 L Ear - - -

19 L BigToe - - -

20 L SmallToe - - -

21 L Heel - - -

22 R BigToe - - -

23 R SmallToe - - -

24 R Heel - - -
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Fig. 8. Composition of the direction vector of the upper body
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Table 2. Induction of direction and up of each joint

Joint name Direction Up

Upper body Thorax - Spine Direction x (R shoulder - L shoulder)

Lower body Mid hip - Spine Direction x (L hip - R hip)
Neck Neck - Thorax (R shoulder - L shoulder) x Direction

Left shoulder L shoulder - Thorax

Direction x (R shoulder - L shoulder)

Left arm L elbow - L shoulder Direction x L wrist - L elbow)
Left elbow L wrist - L elbow (L elbow - L shoulder) x Direction
Right shoulder R shoulder - Thorax Direction x (R shoulder - L shoulder)
Right arm R elbow - R shoulder Direction x R wrist - R elbow)
Right elbow R wrist - R elbow (R elbow - R shoulder) x Direction
Left leg L knee - Mid hip Direction x (L ankle - L knee)
Left knee L ankle - L Knee (L knee - Mid hip) x Direction
Right leg R knee - Mid hip Direction x (R ankle - R knee)

R ankle - R Knee

Right knee

(R knee - Mid hip) x Direction
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Table 3. Set the initial position and length of each joint

No. Joint name X y z
0 Upper body 0 13.3 -0.26
1 Lower body 0 -5 -0.26
2 Neck 0 16.53 0
3 Head 0 16.9 0
4 Left shoulder 0.14 16.13 0.26
5 Left arm 1.15 15.69 0.32
6 Left elbow 3.46 14.28 0.48
7 Left wrist 5.02 12.96 0.25
8 Right shoulder -0.14 16.13 0.26
9 Right arm -1.15 15.69 0.32
10 Right elbow -3.46 14.28 0.48
1" Right wrist -5.02 12.96 0.25
12 Left leg 10.8 -5.75 -0.07
13 Left knee 0.67 26.09 -0.05
14 Left ankle 0.88 21.34 0
15 Right leg -10.8 -5.75 -0.07
16 Right knee -0.67 26.09 -0.05
17 Right ankle -0.88 21.34 0
18 Center 0 56 0

T2 9. AH Y x| MES 98t x, y, z
Fig. 9. x, vy, z for initial body model setup
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Table 4. Input RGB body images, estimated 2D and 3D joint images, and final animation images
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