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Abstract: Scene synthesis needs measurement for optimization. For such measurement is aimed mainly at scene
optimization, and measurement results are difficult for human to interpret, people without professional interior
design background need quantified evaluation to understand how a room is functionally/aesthetically/ergonomi-
cally reasonable. This paper introduces ten metrics for automatic evaluation of interior 3D scenes, comprising

three aspects: functionality, aesthetics and ergonomics. First, starting from the usability and functional relation-

Wk B 2024-07-03; &1 B ]: 2024-09-09. EEIWE: EZEE LM &ITEI(20212D0112902); E 5K [ Sk FH¥: 3 4:(62132012,
62361146854); IR FEIR HE M AUHH ARG LW =W H,; 45T b EE 5 4EAA 62 TR H (YESS20240286); H [ {1
J5 B2 3 4 % B I H (2024M751696); [ K % B+ 5 #F 78 A 523 F R (GZB20230353); & 4K 2% SRT AH7 i 4) & 10 (242170278,
2421T0277, 2411T0372, 2411T0371). 3KiEsR(2000—), B, Wi-LMFFTA, EEHFITT I A =4 m A, kD B1995—), B, i+,
BI#%, CCF &0, WIGHEME, EEWI TN =4GR Mg, IMEEQ2003—), 5, FEfrd, FEMFIEIT A =45
AR MREAR(Q004—), B3, fEREAE, FEMR A =4 FAE M, XIKE2000—), B, BLaoeA, FEU5E I =4k 5%
R BRER(1982—), B, St REEWIN, EEMFEITIE N CAD&CG, WRIEZ; BREKR1993—), B, Bit, RERWIE, =
BRI T ENLEDE 2 IR kHAB(1978—), B, Wi, mIEdR, AT, CCF &5, EEMR T I it EILEDE 3
REMABLIE | PR AL 2.



58 aRIEAR, A BN 4 S O vk 1301

ships of scene objects, scene functionality is assessed using accessibility, visibility, clearance, pairwise relation-
ship and functional proportion. Second, considering layout composition and human perspective, scene aesthetics
is evaluated by balance, alignment and harmony. Third, based on human activity simulations, ergonomic factors
are analyzed by evaluating circulation and activity convenience. The proposed evaluation method can highlight
the strengths and weaknesses of input scenes through individual evaluation metrics, aiding in scene optimization
and design iteration. A comparison evaluation is conducted on 50 scenes from 3D-Front database, and the ex-
perimental results demonstrate that the proposed method for indoor scene evaluation performs at a level compa-
rable to that of professional designers, with an average scoring difference ranging from 0.133 to 0.220. The valid-
ity of the evaluation results is confirmed by both professional designers and general users. In comparative ex-
periments with PlanIT and HAISOR, the scene generation technique based on the proposed evaluation method

achieves higher scores in functionality, aesthetics, ergonomics and overall evaluation, indicating a more reason-

able approach to scene assessment.

Key words: scene synthesis; scene evaluation; scene measurement; spatial inference
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